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any  preliminary  training,  and  thus  throw  such 
an  unexpected  strain  on  the  heart  and  gi'eat 
blood-vessels,  that  instead  of  mere  functional 
disturbance,  as  in  early  life,  they  sow  the 
seeds  of  organic  disease.  Such  being  the 
K  case,  how  much  more  injiurious  must  sudden 
overstrain  be  to  a  heart  already  weakened 
hy  disease  ?  There  is  often  found  amongst 
men  a  great  aversion  to  having  their  hearts 
examined,  and  when  disease  is  discovered  it 
is  sometimes  considered  of  questionable  ad- 
vantage to  inform  the  sufferer  of  his  con- 
dition ;  but  this  is  a  mistake,  for  from  want 
of  knowledge  of  his  state  he  may,  by  un- 
necessary strain,  rapidly  aggravate  it,  and 
thus  shorten  a  life  which  might  otherwise 
have  been  much  prolonged. 

The  purport  of  these  observations  is  thus 
to  point  out  that :  First,  whereas  exercise  is 
necessary  to  preserve  our  bodies  in  a  proper 
state  of  healthy  activity,  its  tendency,  when 
carried  to  extremes,  is  to  set  up  organic 
lesions.  Secondly,  that  as  in  some  athletic 
competitions  a  very  great  strain  is  thrown 
upon  the  thoracic  organs,  it  is  essential  that 
no  boys  of  delicate  frame  should  be  allowed 
to  take  part  m  them,  or  in  the  preliminary 
training,  excepting  under  eareM  medical 
supervision.  And,  thirdly,  that  in  manhood 
no  violent  competition  should  be  imdertaken, 
which  would  throw  a  great  strain  wpon  the 
thoracic  organs,  without  their  being  pre- 
viously examined  and  pronoimced  sound,  nor 
until  their  full  powers  have  been  brought  into 
play  by  careful  preliminary  training. 

A.  B.  R.  Myers. 

EXFOLIATION  (ex,  from ;  and  folium, 
a  leaf). — The  separation  of  a  portion  of  dead 
bone  or  cartilage  from  the  living  tissue,  in 
the  form  of  layers  {see  Bone,  Diseases  of). 
The  term  is  also  applied  to  the  separation  of 
a  false  membrane,  which  has  been  mistaken 
for  the  whole  mucous  lining  of  the  bladder  or 
uterus.    See  Bladder,  Diseases  of. 

EXHAUSTION"  (ex,  fi-om;  and  haurio, 
I  draw  out). 

Definition. — Exhaiistion  is  a  phenomenon 
which  all  irritable  tissues  can  be  made  to 
manifest,  and  consists  in  a  failure  to  respond 
to  stimulation.  Exhaustion  of  muscle  and 
nerve  is  brought  about  by  excessive,  quickly 
repeated,  or  continuous  stimulation.  It  is 
favoured  by  cutting  off,  or  by  an  alteration 
in  the  quality  of,  the  blood-supply ;  by  pre- 
vious insufficient  exercise  of  function ;  by 
exposure  to  extremes  of  temperature ;  by  an 
insufficient  supply  of  oxygen  ;  by  an  excessive 
supply  of  carbonic  acid  ;  and  by  exposiure  to 
certain  toxic  agents.  These  facts,  which 
have  been  established  by  physiological  ex- 
periments, are  fully  borne  out  by  clinical 
experience. 

Exhaustion  may  be  general  or  local. 

1.  General  Exhaustion.— General  ex- 


haustion is  brought  about  by  over-work, 
whether  physical  or  mental,  and  especially 
by  unremitting  and  monotonous  duties  which 
keep  the  same  paths  of  action  in  a  state  of 
constant  activity.  It  is  not  often,  if  ever, 
that  any  permanent  harm  is  produced  in  a 
healthy  man  by  mere  physical  labour,  how- 
ever great ;  but  excessive  mental  labom', 
especially  if  it  be  monotonous,  is  certainly 
capable  of  permanently  damaging  the  ner- 
vous tissues.  "V\1ien  in  addition  to  hard 
mental  work,  which  is  performed  voluntarily, 
some  constant  stimulus,  which  cannot  be 
arrested,  unceasingly  works  upon  the  brain, 
exhaustion  quickly  results ;  as  when,  for 
example,  a  man  who  is  harassed  by  trying 
to  earn  sufficient  for  his  famUy  meets  with 
some  shock  to  his  nervous  system  (such  as  a 
railway  accident,  the  sudden  death  of  a  dear 
relative,  or  a  severe  money  loss)  which  haunts 
him  like  a  spectre  day  and  night,  robs  him 
of  his  rest,  and  deprives  him  of  his  apipetite. 
General  exhaustion  is  favoured  by  all  con- 
ditions which  give  rise  to  anemia  or  faulty 
nutrition,  such  as  haemorrhage,  prolonged 
pyrexia,  inadequate  diet,  persistent  morbid 
discharges,  or  venereal  excess  ;  by  the  reten- 
tion in  the  tissues  of  the  products  of  their 
activity,  which  is  favoured  by  working  in  a 
foul  atmosphere,  or  by  derangement  of  the 
excreting  functions;  by  exposure  to  extremes 
of  temperature  ;  and  by  a  previous  condition 
of  excessive  slothfulness.  General  exhaustion 
may  occasionally  be  suddenly  induced  by 
physical  causes,  such  as  a  severe  injury 
(collapse  from  shock),  or  psychical  causes, 
such  as  fright. 

Symptoms. — The  symptoms  of  general  ex- 
haustion are  :  1.  Loss  of  sleeping  power, 
persistent  dreaming,  talking  in  the  sleep,  and 
somnambulism.  The  patient  may  wake  in  the 
morning  feeling  totally  imrefreshed.  2.  In- 
capacity for  work,  and  inability  to  seriously 
apply  the  mind  to  one  subject  for  any  length 
of  time.  3.  Headache,  and  a  feeling  of  oppres- 
sion in  the  head.  4.  Languor  and  general 
lassitude.  5.  A  rapid  feeble  pulse.  6.  An 
anxious  expression  of  face  ;  and  (as  stated  by 
Dr.  George  Johnson)  a  contracted  and  slug- 
gish pupil.  In  addition  to  these  we  may  get 
tremor,  delirium,  hypochondriasis,  hysteria, 
epilepsy,  chorea,  mania,  and  general  para- 
lysis. Two  instances  have  come  within  the 
writer's  knowledge  of  transient  hemiplegic 
symptoms  having  been  induced  by  excessive 
ajiplication  to  literary  work.  The  digestion 
is  often  deranged,  and  functional  disturbance 
of  the  heart  is  common.  Occasionally  the 
mine  is  altered  in  quality,  and  may  contain 
alkaline  phosphates  or  sugar.  More  rarely  it 
manifests  excessive  acidity. 

2.  Local  Exhaustion. — Local  exhaus- 
tion is  the  result  of  excessive  local  stimu- 
lation, and  it  is  particularly  lir.ble  to  occm*  as 
a  prominent  symptom  in  patients  who  are 
suffering  from  general  exhaustion.    The  loss 
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of  power  in  the  rectum  which  results  from 
the  excessive  use  of  purgatives ;  the  failure 
of  the  uterus  in  cases  of  protracted  labour ; 
and  the  failure  of  the  voluntary  muscles 
which  occurs  in  those  professional  aihnents 
of  which  '  writer's  cramp  '  is  the  type,  may 
be  taken  as  examples  of  local  exhaustion. 

Treatment. — In  the  treatment  of  exhaus- 
tion the  main  indications  are  to  lighten  the 
labour,  and  obtain  rest.  In  cases  of  general 
exhaustion  it  is  often  advisable  to  administer 
narcotics,  such  as  opium,  chloral,  sulphonal, 
or  bromide  of  potassimn ;  and  it  wUl  be  gene- 
rally found  that,  when  once  refreshing  sleep 
has  been  established,  the  more  aggravated 
symptoms  will  subside.  Fresh  air  and  a  good 
diet  are  most  necessary.  Stimulants  must  be 
used  with  great  caution,  for  it  is  clearly  not 
desirable  to  goad  the  exhausted  organs  into 
further  action,  although  it  may  be  necessary 
to  employ  stimulants  to  give  temporary 
power  whOe  the  faculty  of  sleeping  is  being 
re-established.  All  causes  of  anaemia  must 
be  removed.  When  recovery  is  established, 
the  patient  must  be  encouraged  to  relieve 
the  monotony  of  his  life  by  some  pursuit 
which  should  be,  as  it  were,  the  complement 
of  his  ordinary  occupation.  Thus  the  head- 
worker  should  endeavour  to  amuse  himself 
in  his  leisure  hours  by  gentle  out-door  exer- 
cise, by  music  or  painting,  or  by  practising 
some  handicraft.  See  Debility  ;  and  Fatigue. 

G.  V.  POORE. 

EXOMPHALOS  (e|,  out ;  and  ofic^aXos, 
the  navel). — A  term  applied  to  umbilical 
hernia.    See  Hernia. 

EXOPHTHALMIC  GOiTRE  (e'^. 
out ;  6<p6a\fj.6s,  the  eye ;  and  guttur,  the 
throat). — Synon.  :  Graves's  Disease  :  Base- 
dow's Disease ;  Fr.  Maladie  de  Graves ; 
Goitre  exophthalmique ;  Ger.  Glotzaugen- 
Jcropf;  Basedow' sche  KranJcJieit. 

Definition. — Enlargement  with  vascular 
turgescence  of  the  thyroid  gland,  accom- 
panied by  protrusion  of  the  eyeballs,  breath- 
lessness,  palpitation,  tachycardia,  and  an- 
aemia. 

Etiology. — This  disease  is  comparatively 
rare  in  men.  It  occurs  most  frequently 
in  women  between  the  ages  of  twenty  and 
thirty,  but  is  met  with  amongst  older  persons. 
Patients  suffering  from  it  often  belong  to  the 
so-called  nervous  diathesis.  Its  occurrence 
is  often  preceded  by  menstrual  disturbance 
and  anaemia.  Sometimes  no  exciting  cause 
can  be  discovered,  but  in  many  cases  it  comes 
on  after  violent  nervous  excitement,  some- 
times after  acute  disease. 

Symptoms.  —  Before  exophthalmic  goitre 
makes  its  appearance,  alterations  in  temper 
are  frequently  observed,  the  patient  becom- 
ing irritable  and  depressed.  Functional  dis- 
turbances of  the  circulation  and  heart  occur 
at  frequent  intervals,  the  heart  palpitating. 


the  face  flushing,  and  a  sensation  of  fulness 
being  felt  in  the  head,  eyes,  and  throat.  The 
palpitation  increases,  the  eyes  become  promi- 
nent, and  a  visible  swelling  appears  in  con- 
nexion with  the  thyroid  gland.  The  eyes 
are  lustrous  and  projecting,  and  there  is 
frequently  a  slight  loss  of  co-ordination  be- 
tween their  movements  and  those  of  the 
eyelids,  so  that  when  the  eyes  are  quickly 
cast  down  the  eyehds  follow  them  so  slowly 
that  a  white  ring  of  sclerotic  may  be  no- 
ticed between  the  iris  and  the  lower  margin 
of  the  upper  eyelid.  Usually  there  is  no 
disturbance  of  vision.  The  exophthalmos 
is  most  marked  during  emotional  excite- 
ment and  at  the  menstrual  period,  and  at 
these  times  the  patient  suffers  from  an  in- 
creased feeling  of  fulness  in  the  eyeballs. 
Sometimes  the  projection  of  the  eyeballs  is 
so  great  that  the  lids  do  not  perfectly  cover 
them,  and  inflammation  and  ulceration  may 
consequently  occur.  The  thyroid  is  gener- 
ally unequally  enlarged.  Its  size  varies  from 
time  to  time,  increasing,  like  the  protrusion 
of  the  eyeballs,  with  emotion.  It  is  soft  and 
elastic,  and  pulsates,  so  that  it  has  sometimes 
been  mistaken  for  aneurysm.  The  palpita- 
tion of  the  heart  is  generally  noticed  before 
either  the  exophthalmos  or  enlargement  of 
the  thyroid,  and  is  the  first  symptom  to  at- 
tract the  patient's  attention.  It  is  increased 
by  emotion  or  exertion;  and  the  violent 
cardiac  action  frequently  produces  a  promi- 
nence of  the  praecordial  region.  The  cardiac 
pulsations  are  rapid,  and  sometimes  irre- 
gular. The  cardiac  sounds  are  loud ;  and 
a  soft,  systolic  beUows-murmur  is  frequently 
audible  at  the  base,  and  in  the  large  arteries. 
The  carotids  are  sometimes,  but  not  always, 
dilated.  The  circulation  appears  to  be  rapid, 
the  veins  filling  quickly  when  emptied,  and 
pulsation  being  felt  even  in  small  arteries. 
The  temperature  is  frequently  high.  There  is 
a  feeling  of  general  debility.  The  digestion  is 
sometimes  normal,  at  other  times  the  appe- 
tite is  diminished  or  capricious,  and  diarrhoea 
may  occur.  The  sweUing  of  the  neck  may  give 
rise  to  a  feeling  of  difficulty  of  breathing  ;  and 
the  voice  sometimes  becomes  altered  and 
hoarse,  or  may  be  lost  entfrely.  The  course  of 
the  disease  varies  considerably :  it  may  some- 
times go  on  increasing  for  several  months, 
then  it  becomes  stationary  for  one  or  two 
years,  and  afterwards  begins  to  decline.  The 
temper  improves,  the  appetite  increases,  and 
menstruation  frequently  is  re-established. 
The  palpitation,  enlargement  of  the  thyroid, 
and  prominence  of  the  eyes  gradually  dimi- 
nish, although  they  rarely  disappear  com- 
pletely. Death  may  occur  from  intercurrent 
disease,  from  organic  cardiac  lesions,  from 
uncontrollable  diarrhoea,  or  from  gradual 
wasting.  Danger  is  also  said  to  arise  from 
pressure  on  the  trachea  by  the  enlarged 
thyroid. 

Pathology. — The  protrusion  of  the  eye- 
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balls  is  due  either  to  dUatation  of  the  vessels 
in  the  orbit,  or  to  contraction  of  the  involim- 
tary  muscular  fibres  in  the  orbital  membrane 
which  covers  the  spheno-maxillary  fissure,  or 
possibly  to  both  causes  combined.  The  en- 
largement of  the  thyroid  is  due  to  dilatation 
of  the  vessels  of  the  gland.  After  the  disease 
has  lasted  some  time,  increased  formation  of 
tissue  in  the  thyroid  gland  may  occur.  Pal- 
pitation of  the  heart  is  probably  due  to  stimu- 
lation of  the  accelerating  cardiac  nerves ;  and 
this,  as  well  as  the  alteration  in  the  nerves  of 
the  orbit  and  thyroid,  has  been  ascribed  to 
disease  of  the  lower  cervical  sympathetic 
ganglia,  in  which  increased  connective  tissue 
and  diminution  of  gangUonic  cells  have  been 
observed. 

Diagnosis. — When  the  three  leading  symp- 
toms are  present,  it  is  impossible  to  confound 
exophthalmic  goitre  with  any  other  disease. 
The  enlargement  of  the  thyroid  is  distm- 
guished  in  this  disease  from  that  of  cystic 
goitre  by  its  greater  elasticity,  by  its  paroxys- 
mal enlargement,  and  by  its  pulsation.  The 
exophthalmos  is  distinguished  from  that  due 
to  disease  of  the  orbit  or  cranimn  by  being 
equal  in  both  eyes,  and  by  the  absence  of 
squint.  It  is  distinguished  from  prominence 
due  to  cardiac  disease  by  the  lustrous  appear- 
ance of  the  eye ;  from  hydrophthalmia  by  the 
natural  condition  of  the  pupil ;  and  from  the 
prominence  which  may  occur  in  myopia  by 
the  vision  being  natural,  and  by  the  paroxys- 
mal increase  of  the  prominence  in  exoph- 
thalmic goitre. 

Prognosis. — This  must  be  guarded,  the 
disease  not  being  very  amenable  to  treatment, 
and  very  rarely  disappearing  altogether,  al- 
though after  continuing  for  some  years  it 
may  gradually  improve. 

Treatment. — The  treatment  of  exophthal- 
mic goitre  chiefly  consists  in  securing  fresh 
air,  gentle  exercise,  the  avoidance  of  the  least 
fatigue  or  emotional  disturbance,  and  careful 
diet.  Iron  is  sometimes  useful,  the  milder 
forms,  such  as  the  tartarated  iron  or  citrate 
of  iron  and  ammonia,  being  preferable  to  the 
more  powerful  preparations.  The  writer  be- 
lieves he  has  seen  much  improvement  from 
saccharated  solution  of  lime.  Quinine,  alone 
or  in  combination  with  digitalis — and  perhaps 
with  belladonna — often  prodiices  good  results. 
Digitalis  and  strophanthus  are  occasionally, 
but  not  always,  useful.  Aloes  and  myrrh 
may  be  employed  to  keep  the  bowels  open. 
Galvanism  to  the  neck  has  sometimes  been 
productive  of  benefit,  one  pole  being  placed 
on  the  nape  of  the  neck  and  the  other  along 
the  sides  of  the  thyroid  tiunour.  When  the 
eyeballs  are  so  prominent  as  to  become  liable 
to  inflammation  and  ulceration,  care  must  be 
taken,  by  means  of  a  shade,  to  protect  them 
from  irritation  ;  and  if  this  should  prove  un- 
availing, the  inflammation  must  be  treated 
by  appropriate  remedies. 

T.  Lauder  Brunton. 


EXOSTOSIS  (e^,  out  of;  and  oariov,  a 
bone). — A  bony  outgrowth  from  any  part  of 
the  skeleton.    See  Bone,  Diseases  of. 

EXPECTANT  ATTENTION.—An 

important  mental  state.    See  Mesmerism. 

EXPECTORANTS  {ex,  oixtof;  and^tc- 
tus,  the  chest). — Synon.  :  Fr.  Expectorants  ; 
Ger.  Ausivwrfshefordernde  Mittel. 

Definition. — Medicines  which  facilitate 
the  removal  of  secretions  from  the  air-pas- 
sages. 

Enumeration. — The  leading  expectorants 
are  : — (A)  Ipecacuanha,  Antimony,  Apomor- 
phine,  and  Iodide  of  Potassium  ;  Chlorides 
of  Potassium,  Sodiiun,  and  Ammonium ;  and 
Inhalation  of  Steam.  (B)  Squill,  Senega, 
Benzoin,  Benzoic  Acid,  Benzoate  of  Ammo- 
nium ;  Myrrh,  Storax,  Balsam  of  Tolu, 
Balsam  of  Peru,  Ammoniacum,  Galbanum, 
Asafcetida,  Anise,  Fennel ;  Larch  Bark,  Tar, 
Terebene,  Copaiba ;  Vapoiu-  of  Chlorine, 
Iodine,  Ammonia,  Creasote,  and  Carbolic 
Acid.  (C)  Ammonia,  Carbonate  of  Ammo- 
nium, Strychnine,  Nux  Vomica,  and  Bella- 
donna. 

Action. — The  mode  of  action  of  expector- 
ants is  not  well  understood,  and  any  explana- 
tion of  it  in  the  present  state  of  our  know- 
ledge can  only  be  regarded  as  provisional. 
Expectoi-ants  may  be  divided  into  two 
classes — (1)  Those  which  modify  the  nature 
of  the  secretions  from  the  respiratory  pas- 
sages ;  and  (2)  those  which  modify  the  respi- 
ratory movements  by  which  the  secretions 
are  expelled.  In  considering  the  mode  of 
action  of  the  first  class  it  must  be  remem- 
bered that  the  secretions  from  the  respiratory 
passages  depend,  hke  many  other  secretions, 
on  two  factors,  the  direct  influence  of  the 
nerves  upon  the  secreting  structmes,  and  the 
amo^mt  of  blood  supplied  to  them.  Each  of 
these  two  factors  may  be  influenced  to  a  dif- 
ferent extent  by  various  drugs.  As  has  already 
been  said,  the  exact  action  of  each  cannot  be 
determined  at  present,  but  the  first  class  of 
expectorants  may  be  subdivided  into  two 
divisions  which  are  distinguished  in  the  fore- 
going enumeration  as  A  and  B.  The  division 
A  rather  diminish  than  increase  the  activity 
of  the  circulation,  and  are  therefore  called 
sedative  expectorants.  The  division  B  some- 
what increase  the  circtilation,  and  are  called 
stimulating  expectorants.  Those  comprised 
under  C  stitnulate  the  respiratory  centre  in 
the  medulla  oblongata,  and  increase  the  re- 
spiratory movements. 

Uses. — Sedative  expectorants  (class  A)  are 
useful  when  there  is  congestion  of  the  respira- 
tory passages,  with  very  scanty,  tough  expec- 
toration, as  in  commencing  bronchitis.  In 
such  circumstances,  when  dry  rhonchi  are 
heard  abundantly,  with  few  or  no  moist  rales, 
the  patient  often  coughs  imtil  quite  exhausted, 
bringing  up  scarcely  anything.  The  adminis- 
tration of  sedative  expectorants  renders  the 
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secretion  from  the  respiratory  passages  more 
fluid,  abundant,  and  easy  to  expectorate. 
"When  these  expectorants  do  not  succeed  in 
ordinary  doses,  their  action  may  be  much  as- 
sisted by  the  administration  of  a  purgative, 
or,  still  better,  by  giving  either  ipecacuanha 
or  tartar  emetic  in  such  a  large  dose  as  to 
produce  sickness  and  vomiting.  When  the 
distress  of  the  patient  is  great,  the  abstraction 
of  a  small  quantity  of  blood  by  cupping  or 
by  venesection  may  give  great  relief.  The 
inhalation  of  steam  alone  is  also  beneficial, 
and  the  air  of  the  patient's  chamber  should 
be  kept  warm  and  moist. 

Stimulating  expectorants  (class  B)  do 
more  harm  than  good  when  administered  in 
the  conditions  just  described,  but  are  bene- 
ficial when  the  acute  symptoms  have  passed 
oft'.  "When  this  is  the  case,  but  the  expec- 
toration is  tough  and  somewhat  scanty,  squiU 
is  a  useful  expectorant ;  but  when  the  expec- 
toration is  abundant,  benzoin,  balsams  or 
ammoniacum  would  be  preferable.  In  chronic 
bronchitis,  inhalations  of  ammonia,  chlorine, 
iodine,  creasote,  carbolic  acid,  eucalyptus,  or 
pine  oil  are  useful.  "When  the  expectoration 
is  foetid,  chlorine,  iodine,  and  carbohc  acid 
inhalations  are  best. 

TJie  expectorants  which  act  on  the  respi- 
ratory movements  (class  C)  are  useful  in 
cases  of  debility,  as  they  stimulate  the  respi- 
ratory nervous  centre  in  the  medulla  oblon- 
gata, as  weU  as  assist  the  failuig  circulation. 
They  may  be  advantageously  combined  with 
stimulating  expectorants,  such  as  squill  or 
benzoin,  according  to  the  nature  of  the 
secretion. 

T.  Lauder  Beunton. 

EXPECTORATION"  (ex,  out  of;  and 
pectus,  the  chest). 

Definition. —  This  word,  which  strictly 
means  the  act  of  expelling  anything  from  the 
chest,  is  usually  applied  to  the  matter  so 
expelled,  which  is  also  called  sputum  or 
phlegm. 

The  Act  of  Expectoration. — The  smaller 
bronchial  tubes  are  kept  fr'ee  from  obstruction 
by  the  action  of  cOiated  epithelium.  The  area 
of  the  smaller  tubes  being  greater  than  that 
of  their  trimks,  the  air  passes  more  forcibly 
through  the  latter,  and  so  tends,  even  in 
natural  breathing,  to  carry  speedily  away  any 
accumulated  secretion.  The  forcible  acts  of 
coughing  (see  Cough)  and  '  hawking '  increase 
the  natm-al  force  and  fulness  of  the  expiratory 
effort,  and  clear  the  air-j)assages ;  the  repeated 
closure  of  the  glottis  in  coughing  increases 
still  further  the  expulsive  effect,  by  causing 
the  air  to  escape  in  sudden  jerks.  If  the 
glottis  cannot  close  in  consequence  of  laryn- 
geal disease,  the  act  of  expectoration  becomes 
painful  and  difficult.  Efforts  at  expectora- 
tion are  also  laboured  and  futile  if  the  power 
to  take  a  deep  inspiration  is  lost  in  conse- 
quence of  emphysema  or  muscular  weakness. 


InabiHty  to  expectorate  is  often  the  imme- 
diate cause  of  death,  the  '  suffocative  catarrh  ' 
of  the  dying  being  another  name  for  accumu- 
lation of  jphlegm  which  the  patient  is  power- 
less to  remove.  By  teaching  the  patient 
'  how  to  expectorate,'  by  the  administration 
of  a  timely  stimulant  or  a  quickly  acting 
emetic,  or  by  change  of  posture,  life  may  in 
such  a  case  be  prolonged.  Should  the  suf- 
ferer be  allowed  to  get  flurried,  the  breathing 
becomes  more  and  more  shallow,  and  deep 
inspiration  and  free  expectoration  are  impos- 
sible. If,  however,  the  patient  can  be  induced 
to  breathe  calmly  and  deeply,  to  assume  a 
more  easy  posture,  and  to  swallow  a  mixture  of 
ammonia  with  ether,  the  breathing  gradually 
becomes  less  shallow  and  rapid,  air  enters  the 
deeper  parts  of  the  lung,  and  power  is  gained 
to  evacuate  the  accumulated  secretion  (see 
Stertok).  The  act  of  expectoration  is,  as 
a  rule,  most  easy  in  that  j)Osture  in  which 
respiration  is  most  free.  Sometimes  when 
the  secretion  comes  mainly  fr-om  one  lung, 
the  aid  of  gravitation  may  be  called  in  to 
empty  the  obstructed  tubes. 

Characters  and  Varieties. — Before  aus- 
cultation was  practised,  diagnosis  was  often 
based  on  the  character  of  the  expectoration, 
unwarrantable  importance  having  been  at- 
tached to  the  distinction  between  pus  and 
mucus,  on  the  assumption  that  pus  was  dia- 
gnostic of  phthisis.  At  the  present  time  we 
are  apt  to  lose  much  useful  information  by 
falhng  into  the  opposite  error. 

In  health,  the  secretion  from  the  mucous 
membrane  of  the  air-tubes  is  a  transparent, 
colourless,  slightly  glutinous  Hquid,  like  thin 
mucilage ;  it  contains  mucin,  a  varying  quan- 
tity of  saline  matter,  and  water. 

The  saline  matter  is  abundant  in  the  trans- 
parent viscid  expectoration,  deficient  in  the 
opaque  and  less  tenacious  kind,  least  in  that 
which  is  actually  purulent. 

The  ordinary  mucous  secretion  is  increased 
in  quantity  and  viscidity  as  a  result  of  simple 
catarrhal  inflammation  of  the  bronchial  mem- 
brane. "When  bronchitis  has  existed  for  some 
days,  a  change  occurs  in  the  character  of  the 
secretion;  instead  of  being  transparent  and 
viscid,  it  becomes  semi-transparent  and  then 
opaque,  the  colour  changing  to  a  yellow  or 
greenish  hue. 

The  sputum  becomes  frothy  from  the  ad- 
mixture of  afr ;  and  rusty  or  prune-juice- 
coloured  if  the  inflammatory  action  extends 
to  the  ultimate  bronchial  ramifications,  and 
is  of  so  intense  a  kind  as  to  allow  of  oozing 
from  the  capfllary  vessels. 

Fibrinous  moulds  of  the  bronchial  tubes, 
or  chalky  masses  consisting  of  inspissated 
and  calcified  cheesy  matter,  are  not  infre- 
quently expectorated. 

The  dark  grey  or  blackish  stain  often  seen 
in  expectoration  may  be  derived  fi-om  carbon 
in  the  atmosphere ;  or,  if  it  fade  on  the  addi- 
tion of  nitric  acid,  it  may  be  due  to  piilmo- 
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nary  pigment  formed  under  slight  irrita- 
tion. 

The  expectoration  may  afford  important 
aid  in  diagnosis,  as  may  be  illustrated  by  the 
following  examples  :  If  a  person  with  severe 
chest-complaint  coughs  freqiiently  and  spits 
only  frothy  salivary  fluid,  we  may  suspect 
pleimsy.  If  the  fluid  is  glairy,  like  white  of 
egg,  we  may  suspect  bronchitis.  If  it  has  a 
rusty  tinge  and  resembles  thick  gum-water 
coloured  with  blood,  we  are  not  likely  to  err 
in  recording  pneumonia.  If  there  is  a  sud- 
den gush  of  fuetid  pixs  we  may  diagnose  ab- 
scess in  the  liuig  or  an  empyema. 

Pm'ulent  expectoration  may  occur  in  bron- 
chitis as  well  as  in  phthisis ;  but  if  long  con- 
tiniied,  and  unaccompanied  by  distinct  rhon- 
chus,  it  almost  always  comes  from  a  vomica. 
The  excessively  offensive  expectoration  of 
pulmonary  gangrene,  and  that  arising  from 
a  bronchiectatic  saccule,  are  diagnostic  of  the 
affections  from  which  they  spring. 

In  phthisis  the  sputvim  is  at  first  salivary 
or  frothy,  the  result  of  irritation;  then  viscous, 
indicative  of  more  confirmed  affection  of  the 
mucous  membrane  ;  and  subsequently  dotted 
and  streaked  with  blood.  Whitish  opaque 
spots,  giving  a  pearly  aspect  to  the  expecto- 
ration, next  appear ;  these  enlarge,  become 
flocculent  and  ultimately  nummular,  being 
inspissated  and  moulded  in  a  cavity.  As  the 
disease  advances  and  involves  both  lungs,  the 
expectoration  is  entirely  purulent,  and  shortly 
before  death  is  often  surrounded  with  a 
pinkish  halo.  On  placing  imder  the  micro- 
scope one  of  the  small  pearly  points  described, 
masses  consisting  of  several  air-ceUs  choked 
with  granules,  or  mere  fragments  of  elastic 
tissue  may  occasionally  be  seen.  By  the  ad- 
dition of  acetic  acid  the  sputa  may  be  ren- 
dered transparent,  and  the  elastic  tissue  is 
then,  if  present,  more  certainly  detected ;  but 
practically  the  experienced  eye  is  the  best 
guide  in  the  selection  of  those  small  pin-head 
flocculi  of  expectoration,  in  which  the  micro- 
scopic particles  of  lung-tissue  are  to  be  de- 
tected. 

The  microscope  may  also  be  belpfa]  by  in- 
dicating, from  the  character  of  the  ceUs,  the 
part  of  the  respiratory  tract  involved,  and 
the  degree  of  disease  existing.  (For  the  de- 
tection of  tubercle  bacilli,  a  point  of  great 
practical  importance,  see  Phthisis  ;  and  Spu- 
tum. Examination  of.)  The  existence  of  can- 
cer of  the  lung  may  sometimes  be  detected 
by  a  microscopical  examination  of  the  expec- 
toration. 

Treatment. — In  treatment,  much  may  be 
gained  by  study  of  the  expectoration.  The 
cough  may  often  be  relieved,  and  the  dyspnoea 
and  other  symptoms  removed,  by  effecting 
an  alteration  in  the  nature  of  tlie  secre- 
tion. 

If  by  the  frothy  character  of  the  sputa 
congestive  disorder  is  indicated,  this  may 
be  met  by  the  application  of  warm  poultices, 


tm-pentine  stupes,  or  hot  flannels  externally; 
and  by  such  means  as  are  calculated  to  re- 
duce fever  and  irritability,  namely,  the  ad- 
ministration of  salines  with  antimony  or 
aconite.  If  the  expectoration  is  too  viscid 
and  glutinous  for  easy  removal,  lemon-juice, 
liquor  potassse,  soda,  or  various  inhalations 
give  relief,  by  lessening  the  tenacity  of  the 
secretion  ;  or  the  change  from  tenacious  and 
transparent  to  opaque,  less  adliesive  secretion 
may  be  hastened  by  giving  iodide  of  potassium 
with  a  few  drops  of  autimonial  wine. 

When  muco-piu'ulent  secretion  is  estab- 
hshed  and  shows  no  sign  of  diminution,  the 
use  of  senega  and  of  the  gum-resuas  is  indi- 
cated ;  these  may  be  given  in  the  form  of 
lozenge,  while  benzoin,  tolu,  and  copaiba  are 
also  of  value.  Acetic  or  tannic  acid,  given 
in  small  and  frequently  repeated  doses,  re- 
duces the  quantity  of  secretion. 

When  the  combined  glairy  and  muco- 
puriilent  condition  of  the  expectoration  and 
other  symptoms  give  evidence  of  bronchitis 
of  an  established  kind,  associated  with  gout 
or  abdominal  torpor,  a  combination  of  calo- 
mel with  antimony  and  guaiacum  (as  in 
Plummer's  pill)  is  of  the  greatest  service ; 
but  this  treatment  needs  perseverance,  dis- 
crimination, and  watchfulness.  The  morbid 
surface  may  at  the  same  time  be  medicated 
by  the  inhalation  of  tar,  creasote,  or  oil  of 
junijier,  until,  with  the  improvement  of  the 
general  health,  under  cod-liver  oil  and  iron, 
the  evil  is  entfrely  removed. 

E.  Symes  Thompson. 

EXPOSURE,  Effects  of.— Were  the 
term  '  exposm'e '  to  be  taken  in  its  widest 
significance,  it  might  fairly  claun  to  include 
a  range  of  subjects  only  bounded  by  the 
limits  of  practical  medicine.  Infection 
naturally  implies  exposure  to  some  contagious 
influence,  poisonous  gas,  or  malarious  or 
other  unhealthy  emanation,  bearing  in  its 
train  a  formidable  sequence  of  ill  results, 
and  probably  depending  on  the  introduction 
within  the  system  of  a  specific  form  of 
microbe.  Many  of  the  disorders  which  im- 
pair our  comfort  and  shorten  our  Uves  may, 
indeed,  be  traced,  in  some  degree,  to  expo- 
sure of  some  kind,  to  an  excess  of  heat  or  of 
cold,  to  a  variety  of  complicated  reactions, 
arising,  in  whole  or  in  part,  fr-om  unnatural 
impressions  made  on  the  physiological  pro- 
cesses of  life  by  various  external  agencies. 
Any  study  of  our  subject,  however,  from  this 
extended  point  of  view,  woiild  clearly  be  out 
of  place  here,  and  effects  of  extreme  elevation 
and  depression  of  temperature  will  be  fully 
considered  elsewhere ;  so  that  exposure,  in  the 
sense  in  which  it  will  be  treated  here,  may  be 
narrowed  down  to  the  results  which  ensue 
when  persons  of  average  constitutional  power 
are  submitted,  for  a  longer  or  shorter  time,  to 
the  influence  of  ordinary  cold,  or  wet,  or 
damp.    Now,  it  is  an  old  saying,  that  if  five 
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or  six  people,  of  either  sex,  suffer  shipwreck, 
or  are  wet  through,  or  excessively  chilled  by 
moist  cold,  each  wiU  probably  suffer  in  some 
different  way.  One  may  altogether  escape, 
and  not  experience  inconvenience  of  any 
kind ;  a  second  may  '  catch  ' — as  the  popular 
expression  puts  it — a  sore-throat,  or  a  '  bad 
cold ; '  whilst  a  third  may  be  seized  with 
pneumonia;  and  a  fourth  with  rheumatic 
fever. 

Individual  constitution  or  idiosyncrasy 
partly  explains  these  diiferences,  and  the 
familiar  term  of  a  '  weak  point  somewhere,' 
if  not  conveying  much  impression  of  scien- 
tific accm-aey,  is  right  so  far  in  showing  that 
the  internal  congestion  caused  by  sudden 
contraction  of  cutaneous  arterioles  is  most 
naturally  directed  to  that  organ  whose  vessels 
have  been  weakened  by  previous  inflamma- 
tion. If  the  patient,  therefore,  have  pre- 
viously suffered  from  tonsilhtis,  or  bronchial 
congestion,  or  rheumatism,  he  will  be  predis- 
posed to  a  recurrence  of  the  same  affection 
on  a  renewal  of  the  exciting  cause.  If,  again, 
from  sedentary  occupation  and  over-indulg- 
ence in  nitrogenous  food,  his  blood  be  over- 
charged with  the  products  of  retrograde 
metamorphosis  or  of  imperfect  assimilation, 
it  only  needs  the  closure  of  the  eliminatory 
agency  of  the  skin,  to  provoke  the  irritation 
of  internal  organs,  and  to  induce  an  attack  of 
gout  or  rheumatism,  or  an  acute  inflamma- 
tion of  kidneys  or  Hver.  The  effects  of  expo- 
sm'e,  even  ia  this  hmited  sense,  are  thus 
tolerably  various  both  in  extent  and  in  degree, 
and  may  be  studied  on  a  large  scale  during 
our  greater  campaigns,  and  in  lesser  degree 
during  the  ordinary  autumn  manoeuvres, 
when  the  weather  happens  to  be  unfavourable. 
Here,  however,  everything  injurious  is  mini- 
mised by  the  healthy  condition  of  the  men, 
their  good  clothing  and  food,  and  the  enforced 
regularity  of  habits,  which  prevent,  in  great 
measure,  one  of  the  most  fertile  causes  of 
damage  from  exposure ;  and  among  the  most 
efficient  means  for  preventing  the  potent  in- 
fluence of  bacilli  for  evil,  we  must  place  aU 
hygienic  means  which  improve  the  bodily 
vigour.  It  is  now  well  known  that  nothing 
tends  so  seriously  to  impair  the  power  of 
bearing  either  extreme  of  temperature  as 
excessive  indulgence  in  strong  drink ;  so  that 
in  treating  anyone  who  has  been  exposed  to 
the  influence  of  cold  and  wet,  we  must  not 
forget  to  take  also  into  account  the  probable 
combination  of  the  depressing  effects  of 
alcohol  on  the  nervous  system.  Illustrations 
of  this  must  be  famihar  to  aU,  and  we  must 
aU  have  met  with  numerous  cases  in  which 
tramps  or  other  persons  with  weakened  bodily 
vigour  have  been  brought  into  our  hospitals, 
suffering  from  the  effects  of  exposure  in 
various  degree. 

Treatment. — In  seeking  to  remedy  the 
effects  just  described,  it  will  be  found  that 
Bome  of  the  cases  wiU  recover  imder  the 


influence  of  warmth  and  good  food,  and  th© 
generally  invigorating  effects  of  careful  nurs- 
ing; whilst  others,  on  the  other  hand,  may 
succumb  to  the  rapidly  destructive  tendencies 
of  acute  disease,  or  to  the  slower  pathological 
processes  of  chronic  lung  or  kidney  degenera- 
tion. In  the  treatment,  therefore,  of  such 
cases,  we  must  not  only  add  to  the  genial 
influences  of  home  or  hospital  care  such 
special  drugs  as  the  varied  development  of 
symptoms  may  reqiure,  but  we  must  carefully 
take  into  account  the  occurrence  of  various 
serious  or  profoundly  disorganising  compli- 
cating causes.  Thus  if  our  patient  has  been 
foxmd  in  an  insensible  state,  we  may  reason- 
ably suspect  cerebral  haemorrhage  or  alcohohc 
or  narcotic  poisoning,  and  act  accordingly. 
And  only  when  all  such  suspicion  is  finally 
removed  can  we  rest  on  our  oars,  and  confine 
our  attention  to  the  immediate  effects  which 
follow  exposure  of  the  kind  indicated  above. 
Warmth,  rest,  and  the  regulated  use  of 
stimulants  and  food  will  now  be  indicated, 
and  must  be  employed,  with  aU  the  j)r6cau- 
tions  suggested  by  the  ordinary  principles  of 
therapeutics  and  by  common  sense. 

EOBEET  FaEQUHARSON. 

EXSANGUINE  {ex,  without;  and 
sanguis,  blood). — Deprived  more  or  less  of 
blood — iiloodless.  Sometimes  used  synony- 
mously with  anaemic.    See  Anaemia. 

EXTBA-UTERINE  PCETATION. 

See  Pregnancy,  Diseases  and  Disorders  of. 

EXTRAVASATION  {extra,  without; 
and  vasa,  vessels). — Synon.  :  Fr.  Extravasa- 
tion ;  Ger.  Extravasat. 

Definition. — Extravasation  is  the  escape 
of  any  of  the  fluids  of  the  body,  normal  or 
abnormal,  from  the  vessel,  cavity,  or  canal 
that  naturally  contains  it,  and  its  diffusion 
into  the  surrounding  tissues.  The  result  of 
the  efiusion  is  also  caUed  an  extravasation. 

Extravasation,  being  the  effect  of  rupture 
or  perforation  of  the  walls  of  a  hollow  organ, 
may  be  due  to  injury,  to  weakness  of  the 
parietal  structures,  to  morbid  conditions  of 
the  blood,  or  to  increase  of  internal  pressure. 
See  Perforations  and  Ruptures. 

The  fluids  most  frequently  found  extrava- 
sated  are  blood,  urine,  bile,  the  contents  of 
the  alimentary  canal,  and  certain  constituents 
of  morbid  growths  and  fluid  collections.  The 
present  observations  will  have  reference 
only  to  extravasation  of  blood;  other  kinds 
of  extravasation  being  described  under  the 
heads  of  the  several  organs  involved. 

Extravasation  of  Blood. — The  blood 
is  peculiarly  Hable  to  extravasation,  the 
vessels  being  universally  distributed,  much 
exposed  to  injury — a  very  common  cause 
of  this  lesion — and  subject  also  to  a  con- 
stant pressure  from  within,  which  may  be 
suddenly  and  greatly  increased.   Any  portion 
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of  the  circulatory  system  may  give  way :  the 
heart,  as  in  fatty  degeneration  ;  the  arteries, 
as  in  aneurysm ;  the  capillaries,  as  in  pul- 
monary haemorrhage ;  the  veins,  as  in  the 
subcutaneous  rupture  of  a  varix. 

When  the  effusion  takes  place  into  one  of 
the  serous  sacs,  it  forms  a  collection  of  blood, 
variously  named  hmmotliorax,  hematocele, 
&c.  If  the  subcutaneous,  submucous,  or 
other  connective  tissue,  or  the  substance  of 
an  organ,  be  invaded,  the  effused  blood  finds 
its  way  between  the  elementary  textures, 
separating  and  comiwessmg  them  ;  and  there 
are  formed  what  are  described  simptly  as 
extravasatio7is  of  blood,  or  more  definitely, 
according  to  their  extent,  2)arenchymatous 
or  interstitial  hmmorrliages  or  apoplexies, 
suffusions,  ecchyinoses,  ^^etecliice,  or  vibices. 
The  extravasated  blood  generally  coagulates ; 
the  fibrin  and  albuminous  substances  are 
absorbed ;  and  the  products  of  the  decompo- 
sition of  haemoglobin,  which  are  much  more 
slowly  removed,  give  rise  to  the  familiar 
discolorations.  The  seat  of  effusion  first 
appears  of  the  colom-  of  blood  or  its  deriva- 
tives ;  but  if  much  below  the  sui'faee,  the 
extravasation  may  not  be  visible  for  some 
days,  after  which  time  it  appears  of  a  bluish, 
greenish,  or  yellowish  hue.  Much  less  fre- 
quently the  efiused  blood  becomes  encap- 
suled,  forming  a /i«»»a.^oma  or  blood-cyst,  such 
as  is  occasionally  seen  in  connexion  with  the 
chest  or  abdomen.  In  other  cases  it  decom- 
poses, and  sets  up  gangrene  around,  or  in- 
fiammation  of  the  nature  of  severe  cellulitis, 
which  may  end  in  ulceration.  When  the 
blood  is  forced  between  the  coats  of  the  per- 
forated vessel,  there  is  formed  what  is  called 
a  dissectincf  aneurysm.  If  the  extravasated 
blood  escape  from  the  surface  of  the  skin  or 
mucous  membranes,  one  form  of  hcemorrhage 
or  a  bloody  flux  is  the  result. 

The  symptoms  of  extravasation  of  blood 
are  so  various  that  they  cannot  be  stated  in 
general  terms.  If  extensive  and  affecting 
vital  parts,  the  effusion  may  be  attended  with 
shock,  syncope,  or  death  ;  and  it  may  lead  to 
constitutional  disturbance  in  many  forms. 
Local  pain  is  not  common  unless  the  extra- 
vasation be  severe.  The  pressure  of  the 
effused  blood  upon  the  vessels,  nerves,  and 
muscles  of  the  part — in  a  limb,  for  example — • 
may  prodiice  paralysis,  disturbances  of  sensi- 
bility, oedema,  loss  of  temperature,  and  even 
gangrene.  As  a  rule,  however,  extravasations 
of  blood  are  limited  in  size,  give  rise  of  them- 
selves to  no  serious  symptoms,  and  readily 
disappear  by  absorption. 

J.  Mitchell  Bextce. 

EXTROVERSION  {extra,  outwards; 
and  verto,  I  tm'n). — The  eversion  or  turning 
inside  out  of  a  part,  as  the  eyelids  or  bladder. 
In  the  bladder,  extroversion  is  associated 
with  that  condition,  usually  congenital,  in 
which  the  anterior  wall  of  this  organ  and  of 


the  abdomen  is  deficient,  and  its  posterior  waU 
projects  through  the  opening  thus  formed. 

EXUDATION  {exiLdo,  1  sweat).— The 
process  by  which  certain  of  the  elements  of 
the  blood  pass  through  the  walls  of  the  blood- 
vessels into  the  surroimding  tissues,  as  in  in- 
flammation. The  term  is  also  used  to  indi- 
cate the  products  of  this  process,  when  they 
are  of  a  fibrinous  or  coagulable  character. 
See  Inflammation. 

EXUDATION  -  CORPUSCLES.  — 

The  cells  foimd  in  inflammatory  products, 
whatever  then*  origin  may  be.  See  Inflam- 
mation. 

EYE,  and  its  Appendages,  Diseases 
of. — Synon.  :  Fr.  Maladies  des  Yeux ;  Ger. 
AugenJcrankheiten. 

It  win  be  most  convenient  to  arrange 
the  consideration  of  the  diseases  of  the  eye 
according  to  the  anatomical  order  of  the 
structures  affected,  namely :  I.  Diseases  of 
the  Conjunctiva  ;  II.  Diseases  of  the  Cornea ; 
III.  Diseases  of  the  Sclerotic  ;  IV.  Diseases 
of  the  Iris;  V.  Diseases  of  the  Crystalline 
Lens  ;  VI.  Glaucoma  ;  VII.  Diseases  of  the 
Optic  Nerve  and  Eetina ;  VIII.  Diseases  of 
the  Choroid;  IX.  Diseases  of  the  Vitreous 
Body ;  and,  X.  Diseases  of  the  Eyelids.^ 

I.  Diseases  of  the  Conjunctiva. 

1.  Inflammation. — Synon.  :  Conjunctivitis. 
The  conjunctiva  is  exceedingly  liable  to  in- 
flammation, and  its  inflammations  are  com- 
monly arranged  in  groups,  which  are  suf- 
ficiently distinct  in  their  typical  examples, 
but  are  not  separated  by  any  definite  bound- 
ary lines. 

In  their  earlier  stages  inflammations  of  the 
conjunctiva  possess  many  characters  in  com- 
mon. They  are  all  attended  by  the  four 
signs  of  inflammation — heat,  redness,  swell- 
ing, and  pain ;  although  both  the  heat  and 
the  swelling  are  usually  kept  within  limits  by 
the  discharge,  which  is  often  free,  sometimes 
profuse,  at  first  mucous,  afterwards  muco- 
purulent or  truly  purulent  in  character.  If, 
however,  the  exudation  be  of  a  firmer  consis- 
tence than  usual,  it  not  only  jiroduces  a  super- 
ficial discharge,  but  distends  the  meshes  of 
the  sub-mucous  tissue,  elevates  the  conjunc- 
tiva from  the  sclerotic,  and  causes  it  to  over- 
lap the  corneal  margin  as  a  swollen  ridge ; 
a  condition  which  is  known  as  chemosis.  The 
redness  depends,  of  course,  on  the  degree  of 
the  congestion,  which  may  or  may  not  be  suf- 
ficient to  obliterate  the  intervascular  meshes, 
and  to  produce  a  uniform  colour;  and  the 
pain  is  not  severe,  except  in  cases  of  very 
dense  sub-coujimctival  swelling.  From  other 
forms  of  inflammation,  that  of  the  conjunc- 
tiva is  distinguished  by  certain  negative 
characters.  Unless  as  a  result  of  secondary 
changes,  or  as  a  mechanical  effect  of  the 

'  See  also  Vision,  Disorders  of;  Ophthalmoscope  ; 
and  OphthaIiMoscope  in  Medicine. 
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presence  of  a  film  of  turbid  secretion,  the 
transparency  of  the  cornea  is  not  affected, 
and  the  acuteness  of  vision  is  not  impaired. 
The  congestion  is  limited  to  the  conjunctiva, 
and  the  distended  vessels  can  be  emptied  for 
a  moment  by  pressure  through  the  lower  lid, 
so  as  to  reveal  a  ghmpse  of  the  white  scle- 
rotic underneath. 

In  mild  cases  conjunctivitis  is  an  unimpor- 
tant affection,  but  in  its  more  severe  forms  it 
is  attended  by  two  distinct  sources  of  danger. 
During  its  acute  stage  it  may  produce  partial 
or  complete  necrosis  of  the  cornea,  leading  to 
great  impairment  of  sight  and  not  seldom  to 
blindness ;  and  wlien  chronic  it  often  occa- 
sions great  hypertrophy  of  the  papillae  of  the 
portion  of  the  membrane  which  lines  the 
lids.  These  papillae  may  even  become  con- 
verted into  shaggy  or  warty  excrescences, 
which  mechanically  irritate  the  corneal  sur- 
face, and  cause  the  development  of  vessels 
beneath  its  epithelium.  In  time  the  papOlas 
dwindle,  and  the  effusion  round  about  them 
contracts,  thus  rendering  the  tarsal  cartUage 
(especially  that  of  the  upper  lids)  incurved, 
and  bringing  the  cUia  to  rest  upon  the  sur- 
face of  the  eyeball.  Great  distress  and  per- 
manent impairment  of  vision  may  be  thus  oc- 
casioned ;  and  the  progress  of  the  contraction 
may  be  so  slow  as  to  deprive  it  of  any  mani- 
fest connexion  with  the  inflammation  in 
which  it  had  its  origin. 

The  chief  varieties  of  conjimctivitis  are : 
{a)  infantile;  (6)  simple  or  catarrhal;  (c) 
contagious  ;  and  (d)  diphtheritic. 

(a)  Infantile  Conjimctivitis. — Synon.  :  Oph- 
thalmia neonatorum. 

jEtiology  and  Symptoms. — Infantile  con- 
junctivitis is  probably  due,  in  most  cases,  to 
direct  inoculation  with  vaginal  secretion.  It 
usually  commences  on  or  about  the  third  day 
after  birth,  and  passes  rapidly  into  the  puru- 
lent form.  It  is  attended  by  considerable 
puffy  swelling  of  the  hds,  and  by  profuse 
thick  discharge,  which  soon  dries  upon  the 
tarsal  margins,  and  often  causes  them  to 
cohere.  If  neglected  or  improperly  treated, 
the  disease  often  leads  to  sloughing  of  the 
cornea ;  but  it  may  always  be  cured  if  it  is 
seen  while  the  cornea  is  still  bright. 

Treatment. — The  treatment  required  is 
to  wash  away  the  discharge  carefully  and 
frequently ;  to  apply  an  astringent  lotion  (the 
best  is  a  solution  of  two  grains  of  nitrate  of 
silver  to  an  ounce  of  distilled  water)  to  the 
conjunctival  surface  every  four  hours,  or  less 
frequently  when  improvement  is  estabHshed ; 
and  to  anoint  the  edges  of  the  lids  with  sim- 
ple ointment  to  prevent  their  agglutination. 
In  cases  of  inherited  syphilis  mercurial  in- 
unction should  be  prescribed.  The  infant's 
food  must  be  carefully  regulated  if  it  is 
brought  up  by  hand ;  and  if  it  is  very  feeble, 
it  may  take  a  little  cod-liver  oil,  combined  in 
an  emulsion  with  two-minim  doses  of  liquor 
einchonae.    Where  the  mother's  milk  fails,  it 


is  often  desirable  to  obtain  a  wet-nurse ;  but 
the  local  treatment  is  that  which  is  chiefly 
important,  and  upon  which,  in  most  cases, 
entire  reliance  may  be  placed. 

(&)  Simple  or  Catarrhal  Conjimctivitis. 

jEtiology  and  Symptoms. — This  form  of 
conjunctivitis  is  usually  due  to  exposure  to 
cold  or  to  some  chemical  or  mechanical  irri- 
tant. Its  most  distinctive  character  is  that 
the  discharge  is  chiefly  mucous,  and  has  not 
much  tendency  to  become  purulent. 

Treatment. — In  every  case  the  surface  of 
the  eyeball,  and  the  lining  membrane  of  the 
hds,  should  be  carefidly  examined  for  any 
foreign  body  which  may  be  the  cause  of  the 
trouble ;  and  if  such  should  be  found  and 
removed,  there  wiU  seldom  be  need  for 
further  treatment.  If  there  is  no  foreign 
body,  the  two-grain  solution  of  nitrate  of  silver, 
or  of  sulphate  of  zinc,  may  be  placed  within 
the  conjunctival  sac,  by  means  of  a  quUl  or 
dropping-bottle,  every  two  or  three  hours, 
and  speedy  recovery  wlU  usually  be  the  result. 
In  cases  of  very  mUd  type,  one  or  two  apph- 
cations  of  the  astringent  may  be  sufficient ; 
and  these  may  be  supplemented  by  the  use, 
in  the  same  manner,  of  a  solution  of  cocaine 
with  boric  acid.  A  good  formula  for  this 
piu-pose  contains  two  grains  of  cocaine  hydro- 
chlorate,  and  four  of  boric  acid,  to  the  ounce 
of  distilled  water.  During  the  treatment  the 
eyes  should  have  functional  rest,  and  shoidd 
be  sheltered  from  external  cold,  from  dust,  and 
from  glare. 

(c)  Contagious  Conjunctivitis. — Synon.  : 
Purulent  Ophthalmia. 

iETiOLOGY  and  SYMPTOMS. — In  this  form 
the  discharge  rapidly  assimies  a  purulent 
character.  This  may  happen  when  the 
simple  form  is  aggravated  by  the  state  of  the 
patient  or  by  accidental  circumstances ;  or 
when  the  disease  is  produced  by  inoculation 
with  the  discharge  from  a  similar  case, 
or  with  contagious  pus  from  the  urethral  or 
vaginal  mucous  membrane.  The  state  of  the 
patient  which  is  most  likely  to  promote  the 
development  of  the  contagious  form  is  that 
in  which  the  conjunctiva  is  beset  with  the 
granular  semi-transparent  bodies,  formed  by 
aggregations  of  lymph- corpuscles,  which  are 
known  as  '  sago-grains  '  or  follicular  granu- 
lations. These  bodies  are  commonly  present 
in  the  eyelids  of  persons  (especially  of  young 
persons)  who  are  crowded  together  under 
insanitary  conditions  of  living,  as  in  barracks, 
camps,  or  badly  regulated  schools ;  and  their 
presence  renders  the  conjunctivitis  of  simple 
irritation  prone  to  assume  a  purulent  charac- 
ter. It  is  impossible  to  say  how  soon  the  dis- 
charge of  conjunctivitis  becomes  contagious, 
or  capable  of  reproducing  the  disease  in  others ; 
but  its  activity  in  this  respect  seems  to  bear 
some  proportion  to  the  intensity  of  the  inflam- 
mation which  produces  it ;  and  the  activity 
of  gonorrhoeal  pus  is  probably  greater  than 
that  of  any  conjunctival  product.    In  the 
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more  intense  forms  of  purulent  ophthalmia 
there  is  great  swelling  of  the  lids  and  of  the 
ocular  conjunctiva,  early  chemosis,  and  a 
tendency  to  speedy  sloughing  of  the  cornea ; 
while  the  milder  forms  pass  into  the  catarrhal 
by  imperceptible  gradations. 

Treatment. — In  the  space  available  for 
the  purpose  ia  these  pages,  the  treatment  of 
contagious  conjunctivitis  cannot  be  described 
in  detail.  It  maiuly  rests  upon  the  action  of 
local  astringents,  graduated  in  strength  ac- 
cording to  the  severity  and  the  stage  of  the 
disease.  In  the  worst  cases  the  eyelids  must  be 
everted,  and  the  whole  of  the  palpebral  con- 
junctiva carefully  touched  with  a  stick  com- 
posed of  one  j)art  of  nitrate  of  silver  fused  with 
four  parts  of  nitrate  of  potash.  The  caustic 
should  be  neutralised  by  a  drop  or  two  of  a 
solution  of  common  salt,  applied  by  means  of  a 
camel' s-hair  pencil,  before  the  lid  is  suffered 
to  retiurn  into  contact  with  the  cornea  ;  and 
the  cauterisation  must  be  done  carefully  and 
with  a  hght  hand,  so  that  the  resulting  eschar 
may  include  only  the  epithehum  ;  for  if  the 
basement  membrane  is  destroyed,  there  will 
be  danger  of  subsequent  adhesions  between 
the  ej^elids  and  eyeball.  The  cauterisation 
should  be  repeated  about  every  eight  hours, 
or  as  soon  as  the  eschar  falls,  and  in  the 
intervals,  if  the  patient  is  awake,  the  con- 
junctiva should  be  gently  sprayed  or  syringed 
every  hour  with  a  weak  antiseptic  lotion  at  a 
comfortable  temperature.  Diluted  Condy's 
fluid,  solution  (1  in  6,000)  of  mercuric  per- 
chloride,  or  (15  per  cent.)  of  BarfTs  boro- 
glyceride,  are  all  suitable  for  this  purpose. 
The  tension  of  chemosis  may  be  diminished 
by  radial  incisions,  outwards  from  the  corneal 
margin,  carried  nearly  down  to  the  sclerotic. 
The  strength  must  be  supported  by  good  diet 
and  tonics  ;  and  the  nervous  system  calmed 
by  anodynes.  In  milder  cases  the  principle 
of  treatment  must  be  the  same,  but  the  local 
applications  less  severe  ;  and  in  chronic  cases 
the  local  applications  must  be  continued, 
after  ajiparent  recovery,  so  long  as  any  resi- 
dual thickening,  capable  of  undergoing  even- 
tual contraction,  can  be  foimd  hulking  in  the 
palpebral  folds. 

(d)  Diphtheritic  Conjtmctivitis.  — ■  This 
malady  has  chiefly  been  made  known  to  us 
by  the  observations  of  German  writers,  and 
very  few  authentic  instances  have  been  re- 
corded in  this  country.  But  it  has  from  time 
to  time  prevailed  extensively  in  Berlin,  and 
might  at  any  time  make  its  appearance 
amongst  ourselves.  The  writer  has  seen  one 
remarkable  instance  in  which  the  disease 
occurred  with  great  severity  in  a  child,  whose 
eyes  were  bathed  with  milk  as  a  domestic 
remedy  for  what  seems  to  have  been  a  mild 
ordinary  conjunctivitis  ;  and  the  coincidence 
seems  to  have  a  special  interest  in  relation  to 
recent  researches  into  the  aetiology  of  diph- 
theria. 

Symptoms.— Diphtheritic  conjunctivitis  is 


attended  with  great  heat  and  pain,  and  with 
very  hard,  brawny  swelling  of  the  eyelids; 
but  its  most  characteristic  symptom  is  the 
infiltration  of  the  sub-conjimctival  tissue  by 
the  so-called  diphtheritic  effusion,  which  does 
not  form  a  peUicle  upon  the  surface,  but  dis- 
tends and  fills  the  cavities  of  the  areolar 
tissue.  The  result  is  to  produce  a  pale,  firm 
swelling  of  the  conjunctiva,  and  a  great  ten- 
dency to  rapid  sloughing  of  the  cornea.  The 
'  subjects  of  the  malady  are  mostly  feeble  and 
bacUy  fed  children,  and  the  cases  are  de- 
scribed as  being  almost  hopeless  unless  early 
admitted  into  hospital. 

Treatment. — The  indications  for  treat- 
ment are  chiefly  to  support  the  strength  by 
suitable  regimen  ;  to  apply  ice  or  bags  of 
freezing  mixtiu-e  to  the  lids  durmg  the  hot 
stage  ;  and  to  change  the  cold  applications 
for  hot  ones  as  soon  as  the  period  of  resolu- 
tion, absorption,  or  repair  can  be  said  to  have 
commenced.  In  the  meantime  iron  and 
quinine  should  generally  be  administered 
internally. 

Pemphigus  of  the  Conjunctiva. — A  very 
formidable,  but  fortunately  rare,  variety  of 
conjunctival  disease  appears  to  be  a  kind  of 
pemphigus.    See  Pemphigus. 

Etiology  and  Symptoms. — In  its  early 
stage  pemphigus  of  the  conjunctiva  displays 
itself  by  the  formation  of  bullse,  which  are 
of  small  size  and  inconspicuous,  and  are 
seldom  followed  by  the  raw  surfaces  com- 
monly left  elsewhere.  This  stage  seldom 
excites  much  attention,  and  it  is  followed  by 
a  slow  process  of  conjunctival  atrophy,  which, 
in  time,  leads  on  to  distiu'bance  of  the  corneal 
j  epithelium,  and  ultimately  to  complete 
opacity.  The  conjunctival  atrophy  gi-adu- 
ally  obliterates  the  folds  of  tlie  membrane, 
and  renders  the  lids  immovable  upon  the 
globe,  frequently  causing  also  inversion  of 
ciha,  which  add  to  the  pre-existing  irritation. 

Treatment. — The  only  hope  of  dealing 
successfully  with  conjunctival  pemphigus 
appears  to  depend  upon  the  early  recog- 
nition and  constitutional  treatment  of  the 
general  malady  ;  for  which  purpose  the  chief 
reliance  must  be  placed  upon  the  prepara- 
tions of  arsenic,  in  combination  with  tonics 
and  anodynes.  When  the  period  of  atrophy 
has  commenced,  it  is  seldom,  if  ever,  arrested. 
The  apparent  adhesions  between  the  lids  and 
the  globe  often  suggest  operative  measures, 
but  these  are  not  recorded  ever  to  have  been 
successful.  In  one  case,  the  writer  dissected 
[  off  the  whole  of  the  affected  conjmictiva  of 
the  globe,  and  replaced  it  by  transplanting 
that  of  a  rabbit.  Tlie  graft  united  well,  and, 
for  a  time,  the  disease  appeared  to  be  arrested. 
In  a  few  weeks,  however,  or  as  soon  as  the 
graft  had  become  completely  dependent  upon 
the  nutritive  processes  of  the  patient,  the 
new  structure  became  affected  by  atrophy, 
and  the  malady  pursued  its  usual  destructive 
course. 
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2.  Episcleritis. — An  affection  which  is  ap- 
parently but  not  really  conjunctival,  being 
situated  in  the  tissue  between  the  conjunctiva 
and  the  sclerotic,  is  that  which  has  received 
the  name  of  episcleritis,  and  which  was 
formerly  described  as  '  sclerotitis  with  in- 
flammation of  the  insertion  of  a  rectus 
muscle.' 

Symptoms.  —  It  appears  as  an  elevated 
patch  of  congestion,  gradually  passing  into 
the  natural  level  and  appearance  of  the  parts, 
and  seated  on  the  ocular  surface  near  the 
corneal  margin,  most  frequently  on  the  tem- 
poral side.  On  close  examination,  the  con- 
gestion, with  the  exception  of  a  few  dilated 
vessels,  is  seen  to  be  sub-conjunctival,  and  to 
be  attendant  upon  a  circumscribed  but  not 
sharply  defined  swelling  or  thickening,  which 
is  adherent  to  the  sclerotic,  and  which  pre- 
sents, in  the  interstices  between  the  blood- 
vessels, an  appearance  as  if  it  consisted  of 
some  new  deposit,  generally  of  a  yellowish 
tint,  external  to  that  membrane.  The  swell- 
ing is  indolent,  chronic,  and  in  itself  generally 
painless,  although  it  is  sometimes  accom- 
panied by  severe  neuralgia.  The  subjects 
are  most  frequently  women,  especially  such 
as  are  anaemic  or  otherwise  out  of  condition. 
Episcleritis  may  last  for  months  with  little 
change,  and  it  seems  to  be  harmless  as  re- 
gards the  other  structures  of  the  eye. 

Treatment. — The  writer  has  found  epi- 
scleritis resist  all  medication  except  the  in- 
ternal administration  of  mercury,  to  which  it 
wUl  often  yield  in  the  course  of  a  short  time. 
The  best  preparation  is  the  perchloride,  in 
doses  not  exceeding  ?j  of  a  grain,  which  may 
usually  be  combiaed  with  five  or  ten  minims 
of  the  tincture  of  perchloride  of  iron,  and  often 
with  quinine.  At  the  same  time  it  is  often 
desirable  to  sprinkle  a  little  dry  calomel  over 
the  swelling  once  in  twenty-four  hours ;  but 
this  application  is  less  important  than  the  in- 
ternal treatment,  and  should  not  be  continued 
imless  it  is  soon  and  distinctly  beneficial. 
When  the  congestion  of  the  patch  is  consider- 
able, the  action  of  other  remedies  will  often 
be  promoted  by  the  occasional  application  of 
a  leech  to  the  temple  of  the  affected  side. 

3.  HcBmorrhage. — Effusion  of  blood  be- 
neath the  conjunctiva  may  occur  spontane- 
ously, but  is  generally  traceable  either  to  a 
direct  injury  or  to  violent  exertion.  Thus  it 
may  follow  slight  blows  upon  the  eyeball,  as 
from  a  twig  or  switch ;  or  may  be  produced 
by  a  paroxysm  of  coughing,  especially  in  per- 
tussis ;  or  may  occur  from  the  rupture  of  a 
vessel  during  parturition,  or  upon  lifting  a 
heavy  weight.  It  is  always  unsightly.  When 
traceable  to  any  of  the  foregoing  causes,  the 
haemorrhage  is  usually  a  matter  of  no  mo- 
ment ;  but  when  it  happens  during  the  night 
in  young  people,  it  should  lead  to  a  suspicion 
of  nocturnal  epUepsy,  which  has  often  been 
first  discovered  by  its  means.  Moreover,  in 
advanced  Hfe,  more  especially  when  occur- 


ring without  adequate  cause,  it  may  point  to 
arterial  brittleness,  of  a  kind  which  may  in- 
dicate danger  of  a  like  hsemorrhage  within 
the  cranium.  On  these  grounds  it  is  a  symp- 
tom which  always  caUs  for  full  inquiry  into 
its  causes,  and  which  may  sometimes  afford 
useful  warning  of  impending  danger. 

Treatment. — Absorption  may  be  promoted 
by  covering  the  closed  Hds  by  a  compress 
moistened  with  a  lotion  of  spirit  and  water, 
or  of  tincture  of  arnica  and  water  if  an  ap- 
pearance of  more  decided  medication  is  de- 
sired. 

II.  Diseases  of  the  Cornea. — Dis- 
eases of  the  cornea,  as  akeady  indicated,  are 
often  secondary  to  those  of  the  conjunctiva, 
and  may  arise  in  their  course  as  comphca- 
tions. 

1.  Ulceration. 

jEtiology  and  Symptoms. — To  the  present 
group  belong  all  the  corneal  ulcerations  of 
purulent  ophthalmia,  whether  infantile  or  of 
a  later  period  of  life ;  and  also  the  forms  of 
corneal  ulcer  which  are  produced  by  the  fric- 
tion of  eyehds  rendered  rough  by  inflamma- 
tion, or  by  the  friction  of  eyelashes  which 
have  been  turned  inwards  by  distortion  of 
the  tarsal  cartilage.  When  ulceration  of  the 
cornea  occurs  in  the  course  of  conjunctivitis, 
it  at  once  invests  the  latter  malady  with  a 
highly  formidable  character.  The  corneal 
tissue,  once  destroyed  by  ulceration,  is  not 
reproduced  in  its  original  transparency,  but 
only  as  a  more  or  less  dense  and  opaque  white 
cicatrix,  which  is  at  the  same  time  disfigur- 
ing to  the  appearance  and  an  impediment 
to  vision.  If  the  ulcer  should  perforate,  the 
iris  almost  necessarily  becomes  adherent  to 
the  cicatrix ;  and  if  the  loss  of  substance  is 
of  large  superficial  extent,  the  resulting  cica- 
trix is  often  thin  and  feeble,  so  that  it  is 
rendered  prominent  by  the  pressure  within 
the  eye,  producing  the  condition  which  has 
been  called  '  staphyloma,'  and  gradually  ele- 
vating and  distorting  the  surrounding  por- 
tions of  clear  cornea.  The  first  effect  of  the 
heahng  of  a  corneal  ulcer  is  generally  to  flat- 
ten the  natural  curvature  of  the  membrane  ; 
but  the  secondary  effect,  if  the  cicatrix  be- 
comes prominent,  may  be  to  modify  this 
curvature  in  various  ways.  Hence  it  foUows, 
even  when  a  cicatrix  of  the  cornea  is  sur- 
roimded  by  a  stiU  transparent  annultis,  be- 
hind which  an  artificial  pupil  may  easily  be 
made  by  the  excision  of  a  portion  of  the  iris, 
that  the  surgeon  cannot  predict  with  any 
certainty  the  quality  of  the  vision  which  will 
be  obtained,  unless  he  is  able,  before  operat 
ing,  to  determine  the  state  of  the  corneal 
curvature.  This  is  only  possible  when  the 
margin  of  the  pupil  is  so  far  free  that  it  can 
be  dilated  with  atropine  sufficiently  to  render 
the  fundus  of  the  eye  visible  with  the  ophthal- 
moscope. When  this  can  be  done,  any  portion 
of  cornea  through  which  a  clear  view  of  the 
retinal  vessels  can  be  obtained  by  the  surgeon 
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wiU  also  afford  clear  vision  of  external  objects 
to  the  patient ;  but,  if  no  such  place  can  be 
discovered,  a  very  cautious  opinion  should 
be  given  with  regard  to  the  degree  of  benefit 
which  may  be  hoped  for  from  an  opera- 
tion. 

Treatment. — The  extreme  importance  of 
the  cornea  to  the  visual  function  renders  it 
necessary  that  its  integrity  should  be  guarded 
with  the  greatest  possible  care.  In  any  case 
of  conjunctivitis,  of  even  moderate  severity, 
the  cornea  should  be  watched  from  day  to 
day,  and  any  appearance  of  turbidity  about 
its  central  portion,  or  of  elevation  or  irregu- 
larity of  the  epithelium  at  its  margin,  should 
lead  to  a  reconsideration  of  the  treatment 
which  is  being  pursued.  The  former  of  these 
conditions  is  the  ordinary  precursor  of  slough- 
ing ulcer  or  necrosis ;  the  latter,  of  the  exten- 
sion to  the  cornea  of  an  inflammatory  process. 

The  general  principles  which  govern  the 
treatment  of  sloughing  ulcer  are,  that  the  eye 
should  be  kept  under  the  influence  of  eserine, 
which  has  a  marked  effect  in  checking  the  ex- 
tension of  ulceration  by  arresting  the  migra- 
tion of  white  corpuscles ;  that  any  astringents 
which  may  be  applied  to  the  conjunctiva 
should  be  prevented  from  coming  into  con- 
tact with  the  cornea ;  that  strength  should 
be  supported,  pain  relieved,  and  local  nutri- 
tion stimulated  by  hot  applications.  "V\lien 
the  iilcer  continues  to  spread,  its  progress 
may  often  be  arrested  by  diminishing  the 
tension  of  the  globe  by  the  evacuation  of  the 
aqueous  humour ;  and  this  may  be  accom- 
plished either  by  repeated  paracentesis  at 
the  corneal  margin,  or  by  Saemisch's  method 
of  cutting  through  the  base  of  the  ulcer,  and 
reopening  the  incision  daily  until  a  process  of 
repair  is  well  established,  or  by  the  perform- 
ance of  iridectomy.  Of  these  three  courses, 
the  last-named  is  the  most  generally  appli- 
cable. It  not  only  produces  the  immediate 
effect  which  is  desired,  but  it  has  also  the 
incidental  advantage  of  establishing  an  arti- 
ficial pupU  at  the  side  of  the  cicatrix. 

The  application  of  eserine  is  best  effected 
by  using  a  solution  of  the  neutral  sulphate, 
of  the  strength  of  four  grains  to  the  ounce  of 
distilled  water ;  and  a  drop  of  this  solution 
may  be  placed  within  the  conjunctival  sac 
twice  or  thrice  daily. 

The  sloughing  ulcers  of  the  cornea  which 
arise  from  causes  other  than  conjinictivitis, 
as  injury,  or  failure  of  nutrition,  must  be 
treated  upon  the  princii^les  which  have  al- 
ready been  laid  down.  There  are,  however, 
inflammatory  ulcers  which  require  the  use 
of  local  applications  of  a  stimulating  kind, 
among  which  dry  calomel  and  other  mer- 
curials hold  a  prominent  place.  Such  ulcers 
have  usually  a  leash  of  vessels  running  from 
the  corneal  margin,  and  are  often  obstinately 
recurrent ;  whence  they  are  known  as  '  re- 
current vascular  ulcers.'  They  are  usually 
connected  with  some  manifest  systemic  de- 


rangement, and  are  often  attended  by  photo- 
phobia. They  leave  soars  upon  the  cornea, 
of  a  size  and  opacity  proportionate  to  their 
extent  and  depth ;  and  on  this  account  it  is 
desirable,  whatever  constitutional  treatment 
may  be  requu-ed,  to  heal  the  ulcers  them- 
selves as  speedily  as  possible,  by  the  aid  of 
local  appHcations.  In  the  early  stages  of  the 
ulceration,  eserine  shoidd  be  used  ;  but  after- 
wards either  dry  calomel  or  an  ointment  con- 
taining from  ten  to  thirty  grains  to  the  ounce 
of  the  precipitated  yeUow  oxide  of  mercury. 
This  ointment  was  introduced  into  practice 
by  the  late  Dr.  Pagenstecher,  of  Wiesbaden, 
and  is  often  called  by  his  name.  In  very 
obstinate  cases  the  late  Mr.  Gritchett  recom- 
mended setons  in  the  temporal  regions ;  but 
the  operation  of  iridectomy  wiU  often  afford 
a  still  more  efficacious  remedj^  Where 
there  is  much  photophobia,  the  use  of  eserine 
is  especially  indicated,  because,  in  addition 
to  its  action  above  mentioned,  it  jiroduces 
contraction  of  the  pupil,  and  thus  gives  com- 
fort by  lessening  the  quantity  of  light  which 
is  adniitted  into  the  eye.  If  the  photophobia 
is  very  severe  or  intractable,  it  is  often  bene- 
ficial to  divide  the  orbicularis  muscle  freely 
at  the  outer  canthus,  so  as  to  diminish  the 
pressure  which  is  caused  by  its  spasmodic 
contraction,  and  which  sometimes  seems  to 
be  a  chief  cause  of  the  irritability.  After 
such  an  incision,  a  cold  compress  should  be 
applied,  and  the  patient  kept  in  the  dark  for 
a  few  hours,  when  there  wUl  often  be  a 
marked  alleviation  of  this  distressing  symp- 
tom, and  a  greatly  increased  general  amen- 
ability to  treatment. 

2.  Inflammation.  — ■  Synon.  :  Keratitis. — 
Inflammation  of  the  cornea  j)resents  three 
distinct  types,  the  suijpurative,  the  vascular, 
and  the  interstitial. 

(a)  8u])iyurative  Keratitis. — Suppurative 
inflammation  or  abscess  of  the  cornea  seems 
to  be  essentially  a  phlegmon  or  boil  of  the 
corneal  tissue,  a  portion  of  which  dies,  and  is 
cast  off  in  the  form  of  a  slough. 

Symptoms. — The  abscess  commences  as  a 
very  tender  grey  spot  in  the  cornea,  sur- 
romided  by  a  zone  of  turbidity,  and  accom- 
panied by  a  good  deal  of  cihary  neuralgia,  as 
weU  as  by  a  variable  degree  of  lacrymation, 
conjunctival  congestion,  and  intolerance  of 
light.  Under  the  influence  of  atropine,  hot 
fomentations,  and  such  constitutional  treat- 
ment as  the  state  of  the  patient  may  demand, 
the  threatened  suppm'ation  is  sometimes 
averted,  and  the  turbidity  clears  away. 
More  commonly  pus  is  formed,  and  makes 
its  way  either  externally,  leaving  an  ordinary 
ulcer ;  or  internally,  producing  the  condition 
called  hypopyon,  in  which  there  is  pus  in  the 
anterior  chamber.  Sometimes  it  separates 
the  corneal  laminfe,  by  gravitation,  to  a  con- 
siderable extent  before  perforating  them,  and 
is  then  called  onyx,  fi'om  a  resemblance  to 
the  lunula  at  the  base  of  a  finger-nail. 
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Treatment.  —  When  suppuration  is  no 
longer  doubtful,  the  best  practice  is  to 
evacuate  the  abscess  by  a  puncture  from 
within,  by  tlnrusting  a  cutting  needle  into  the 
anterior  chamber  near  the  corneal  margin, 
and  then  causing  its  point  to  penetrate  the 
cavity  of  the  abscess.  The  mingled  pus  and 
aqueous  himiour  v^ill  escape  as  the  needle  is 
withdravsrn,  and  its  vs^oimd  of  entrance  may 
be  reopened  once  or  twice  daily  by  a  probe, 
so  as  to  insure  the  complete  removal  of  aU 
inflammatory  products,  until  the  healing  pro- 
cess has  made  some  way.  If  the  abscess  has 
burst  internally  before  the  case  is  seen,  atro- 
pine should  be  applied  without  delay.  If  the 
pupil  dilates  fully,  and  the  quantity  of  pus  in 
the  anterior  chamber  is  but  small,  the  case 
may  be  left  to  the  vis  m^edicatrix  naturce, 
care  being  taken  to  enforce  rest  and  to  ex- 
clude noxiovis  influences.  If  the  quantity  of 
pus  is  large,  it  should  be  let  out  by  paracen- 
tesis ;  and  if  the  atropine  reveals  adhesions 
of  the  iris,  iridectomy  should  at  once  be  per- 
formed. An  abscess  which  has  burst  ex- 
ternally leaves  simply  an  ulcer,  generally 
with  a  disposition  to  heal  readily,  and  re- 
quiring only  such  treatment  as  has  already 
been  described. 

(6)  Vascular  Keratitis. — ^Vascular  inflam- 
mation of  the  cornea  is  often  a  very  severe 
and  protracted  malady,  which  usually  leaves 
behind  permanent  opacity  and  impairment 
of  sight. 

Symptoms.  —  It  commences,  in  typical 
cases,  by  the  formation  of  two  crescent- 
shaped  patches  of  vascularity,  one  at  the 
upper  and  the  other  at  the  lower  portion  of 
the  cornea.  The  patches  are  formed  by  the 
development  on  the  corneal  surface  of  in- 
numerable fine  blood-vessels,  so  closely 
packed  together  that  the  interstices  which 
separate  them  are  scarcely  discernible  by  the 
naked  eye,  and  the  affected  parts  present  a 
miiform  aspect  of  vivid  redness.  The  cres- 
cents are  somewhat  elevated  above  the 
general  corneal  surface,  and  each  crescent  is 
bordered,  along  its  concave  or  advancing 
edge,  by  a  line  of  precursory  epithehal  tur- 
bidity. At  the  same  time  that  the  crescents 
increase  in  size,  the  borders  of  precursory 
turbidity  are  pushed  before  them ;  until  at 
first  tbese,  and  afterwards  the  crescents 
themselves,  may  meet  and  coalesce  on  the 
horizontal  diameter  of  the  cornea,  so  that  its 
whole  surface  may  become  miiformly  red. 
When  this  stage  is  reached,  vision  is  almost 
abolished,  but  there  may  still  be  much  in- 
tolerance of  light.  The  corneal  tissue  is 
softened,  and  its  margin  is  surrounded  by  a 
zone  of  sclerotic  vascularity,  which  is  visible 
through  the  congestion  of  the  conjunctiva. 
As  the  inflammation  subsides,  the  vascular 
crescents  slowly  recede  from  the  centre  of 
the  cornea  towards  its  circumference,  and 
finally  disappear,  leaving  behind  them  a 
dense  opacity  of  an  extremely  obstinate 


character.  A  severe  case  of  vascular  keratitis 
generally  affects  both  eyes,  and  threatens  a 
long  period  of  actual  bhndness,  followed  by  a 
long  period  of  very  imperfect  vision.  The 
worst  examples  of  the  malady  are  those 
which  have  been  treated  at  the  outset  by 
astringent  or  irritating  applications ;  and, 
even  in  the  slighter  forms,  the  malady  is 
nearly  always  obstinate  and  protracted.  As 
long,  however,  as  the  march  of  the  vascular 
crescents,  or  their  precursory  turbidity,  has 
not  encroached  upon  the  portion  of  cornea 
in  front  of  the  pupd,  so  long  vision  is  not 
seriously  jeopardised. 

Treatment. — The  great  object  of  treatment 
is  to  arrest  the  new  vascular  development  at 
a  comparatively  early  stage ;  and  for  this 
purpose  it  is  necessary  to  have  recourse  to 
eserine  and  sedatives  locally,  and  to  such 
constitutional  treatment  as  the  general  con- 
dition may  require.  A  solution  of  two  grains 
of  the  neutral  sulphate  of  eserine,  with  from 
two  to  four  grains  of  hydrochlorate  of  cocaine, 
in  an  ounce  of  distUled  water,  should  be 
dropped  into  the  eye  twice  daily,  and  the 
closed  hds  should  be  frequently  fomented 
with  hot  poppy  decoction,  or  with  cold  solu- 
tion of  extract  of  opium  in  water,  according 
as  one  or  the  other  temperature  is  the  more 
agreeable  to  the  feehngs  of  the  patient. 
Apart  from  any  special  indication,  the  medi- 
cines most  generally  useful  are  those  which 
appear  to  influence  local  nutrition  through 
the  central  nervous  system,  such  as  the  iodide 
and  bromide  of  potassium,  and  the  sulphate 
of  quinine.  These,  if  they  are  likely  to  exert 
a  beneficial  effect,  generally  do  so  speedily ; 
and  if  the  malady  should  be  rapidly  extend- 
ing, it  is  always  prudent  to  reconsider  the 
prescription  without  much  loss  of  time.  In 
severe  eases,  especially  when  the  Hds  are 
somewhat  tumid  and  there  is  much  photo- 
phobia, a  leech  may  often  be  applied  with 
advantage,  usually  over  the  temporal  muscle, 
close  to  the  outer  margin  of  the  orbit,  or  a 
little  blood  may  be  taken  more  rapidly,  by 
means  of  Heurteloup's  artificial  leech ;  and 
when,  notwithstanding  treatment,  the  malady 
pursues  its  course  unchecked,  a  large  iridec- 
tomy should  be  made  without  undue  delay.  The 
operation  not  only  tends  to  arrest  the  vascular 
formation,  but  it  also  leaves  a  lateral  pupil 
through  which  good  sight  may  often  be 
obtained  long  before  the  transparency  of  the 
central  parts  of  the  cornea  is  restored.  In 
some  cases,  the  writer  has  seen  excellent  re- 
sults from  peritomy ;  that  is,  from  excising  the 
annulus  of  conjimctival  and  subconjunctival 
tissue  which  immediately  surrounds  the  cor- 
nea. The  strip  excised  shoidd  be  about 
3  mm.  in  width ;  and  the  excision  may 
sometimes  be  limited  to  the  bases  of  the 
vascular  crescents. 

Development  of  vessels  upon  the  cornea. — 
It  is  necessary  carefully  to  distinguish  vas- 
cular keratitis,  properly  so  called,  from  that 
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development  of  vessels  upon  the  cornea  which 
may  occur  in  connexion  with  the  cicatrisation 
of  ulcers,  or  in  consequence  of  the  friction  of 
lids  left  granular  by  eonjmictivitis.  In  both 
these  forms  the  new  vessels  are  arborescent 
and  irregular  in  their  distribution,  instead  of 
being  closely  packed  together ;  and  they  are 
not  attended  by  the  pink  zone  of  circum- 
corneal  congestion,  which  is  never  absent  in 
true  corneal  inflammation. 

The  vessels  which  attend  the  formation  of 
cicatrices  generally  dwindle  in  course  of  time  ; 
whUe  those  produced  by  granular  lids,  and 
which,  when  they  are  very  abundant  and 
closely  set,  constitute  the  condition  called 
panmis,  will  often  disappear  without  direct 
ti'eatment  if  the  state  of  the  lids  themselves 
can  be  favourably  modified  by  the  application 
of  astringents  or  by  other  means.  When 
residual  granulations  are  large  and  nume- 
rous, they  may  be  treated  by  crushing  them 
with  forceps,  by  scraping,  or  by  electrolysis ; 
for  which  purpose  they  should  be  separately 
pmictured  by  a  platinimi  needle,  connected 
with  the  negative  pole  of  a  galvanic  battery. 
A  weak  current  only  is  required,  and  it  may 
be  suffered  to  pass  through  each  granulation 
for  from  ten  to  twenty  seconds.  In  many 
cases  the  vascular  network  of  pannus  will  be 
comparatively  absent  from  the  lower  third  of 
the  cornea,  so  that  sight  may  be  much  im- 
proved by  an  artificial  pupil  made  La  a  down- 
ward direction.  When  pannus  covers  the 
whole  cornea  with  a  close  vascular  net- 
work, so  that  sight  is  almost  destroyed,  and 
when  it  resists  milder  treatment,  it  may 
sometimes  be  cm-ed  by  inoculation  with  the 
discharge  of  infantile  purulent  ophthalmia. 
The  pus  is  inserted  between  the  lids,  and 
the  artificial  malady  sufi'ered  to  run  its 
coiurse  imchecked,  except  by  cleanliness  and 
frequent  bathing.  When  the  discharge  has 
ceased,  the  cornea  will  often  clear  in  a 
surprising  manner,  and  its  abnormally  vas- 
cular state  protects  it,  to  a  very  great  de- 
gree, against  the  risk  of  sloughing.  Still, 
this  risk  is  by  no  means  absent,  and  the 
treatment  by  inoculation  should  be  regarded 
only  as  a  last  resource.  A  somewhat  similar 
effect  may  be  obtained  by  the  inflammation 
which  is  excited  by  bathing  the  eyes  with 
an  infusion  of  the  seeds  of  jequirity ;  but 
this  method  is  scarcely  less  dangerous  than 
that  by  inoculation. 

(c)  Interstitial  Keratitis. — This  is  a  chronic 
malady  which  is  seen  chiefly,  or  perhaps 
exclusively,  in  the  subjects  of  inherited 
syphihs,  who  possess  the  peculiar  teeth  and 
fades  which  Mr.  Hutchmson  has  shown  to 
be  characteristic  of  their  inheritance.  The 
disease  was  long  described  as  a  variety  of 
'  strumous  ophthalmia ; '  and,  although  the 
late  Sir  William  Wilde  pointed  out  how 
frequently  it  was  associated  with  deafness, 
and  also  laid  stress  upon  the  value  of  per- 
ehloride  of  mercury  in  its  treatment,  its 


syphilitic  character  seems  to  have  been  first 
suspected  by  Mr.  Hutchinson,  who,  having 
once  obtained  the  clue,  followed  it  with 
characteristic  diligence  until  he  arrived  at  a 
conclusive  demonstration  of  the  accm'acy  of 
his  suspicion. 

Symptoms. — Interstitial  keratitis  com- 
mences as  a  slight  cloudiness  of  the  central 
portion  of  the  cornea,  with  some  roughening 
or  irregularity  of  the  epithelium.  It  extends 
from  the  centre  towards  the  margin,  and  is 
liable  to  be  attended,  in  different  cases  and 
at  different  stages  of  its  course,  by  variable 
degrees  of  cUiary  and  corneal  congestion, 
and  intolerance  of  light.  If  neglected,  or  if 
treated  by  irritants,  it  is  liable  to  assume  the 
characters  of  vascular  keratitis,  and  also  to 
extend  to  the  iris,  in  such  instances  often 
doing  irreparable  mischief.  It  is  most 
common  diuring  childhood,  but  its  appear- 
ance may  be  delayed  until  adolescence,  or 
even  until  adult  age ;  and,  in  such  cases, 
usually  appears  to  be  determined  by  some 
general  or  local  excitmg  cause,  such  as  bodily 
Ulness,  or  direct  injury.  It  attacks  both 
eyes,  one  coromonly  somewhat  later  than  the 
other,  and  its  course  is  often  protracted  over 
several  months.  When  severe,  it  leaves  some 
residual  cloudiness  of  the  cornea,  and,  even 
when  mild,  it  is  doubtful  whether  the  cornea 
ever  entirely  regains  the  transparency-  of 
health.  Still,  when  a  case  is  seen  and  judi- 
ciously treated  early,  the  prognosis  may 
generally  be  a  favourable  one. 

Treatment.— The  treatment  consists  pri- 
marily in  the  avoidance  of  all  irritants  ;  the 
use  of  eserine  and  local  sedatives,  especially 
cocaine ;  and  the  administration  of  per- 
cliloride  of  mercury,  or  of  iodide  of  potassium, 
with  or  without  iron  or  cod-liver  oil.  When 
they  are  not  contra-indicated  by  any  special 
cfrcumstances,  the  perchloride  of  mercury 
and  the  oil  are  the  remedies  on  which  the 
greatest  reliance  may  be  placed.  The  earliest 
indications  of  photophobia,  showing,  as  they 
do,  that  light  is  actuig  as  an  irritant,  should 
be  met  by  confinement  to  an  almost  darkened 
room,  and  by  frequent  bathing  of  the  closed 
hds  with  cold  water;  but  in  fine  weather 
daily  exercise  should  be  taken  in  the  open  afr, 
the  eyes  being  covered  for  the  time  with  a 
black  silk  bandage  and  compresses  of  carded 
wool,  so  as  to  exclude  light  entirely.  As  soon 
as  photophobia  subsides,  these  precautions 
may  be  left  aside — the  eserine  and  mercm-y 
being  still  continued,  at  least  until  the  acute 
stage  of  the  malady  has  entirely  passed  away. 
After  this  the  absorption  of  residual  opacity 
may  be  promoted  by  the  application,  once 
daily,  of  a  morsel  of  an  ointment  containing 
a  small  quantity  (about  ten  grains  to  an 
ounce)  of  the  precipitated  yellow  oxide  of 
merciu'y. 

In  cases  which  have  been  neglected,  or 
aggravated  by  frritants  in  then-  early  stages, 
and  in  which  the  phenomena  of  ordinary 
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vascular  keratitis  become  grafted  upon  the 
interstitial,  it  is  generally  desirable  to  perform 
iridectomy  with  as  little  delay  as  possible. 

3.  Arcus  Senilis. — The  condition  thus 
named  (although  the  adjective  is  not  always 
appropriate)  is  fully  described  elsewhere 
(see  Arcds  Senilis).  It  may  be  distinguished 
from  the  peripheral  zones  of  opacity,  which 
are  sometimes  left  after  the  subsidence  of 
certain  forms  of  keratitis,  by  the  circumstance 
that  arcus  never  extends  quite  to  the  margia 
of  the  cornea,  but  is  always  surroimded  by 
an  armulus  of  transparent  tissue. 

Besides  the  foregoing,  there  are  a  few  other 
forms  of  corneal  disease,  of  comparatively 
rare  occurrence,  which  it  would  be  beyond 
the  limits  of  these  pages  to  describe,  but 
which  must  be  treated  on  the  same  general 
principles  ;  and  there  is  also  the  malforma- 
tion known  as  '  conical  cornea,'  which  faUs 
wholly  within  the  domain  of  surgery. 

Ill,  Diseases  of  the  Sclerotic. — Dis- 
eases of  the  sclerotic,  which  were  once  re- 
garded as  a  numerous  and  important  group, 
have  been  reduced  by  recent  investigations 
to  comparatively  insignificant  proportions. 

Inflammation.  —  Synon.  :  Sclerotitis.  — 
Excepting  in  a  narrow  annulus  immediately 
around  the  cornea,  the  sclerotic  is  almost 
extra- vascular ;  and  any  real  inflammation 
of  its  structure  is  almost  confined  to  this 
particular  region,  where  it  seldom  occurs 
excepting  as  a  complication  or  as  a  part  of 
some  of  the  more  severe  forms  of  iritis  or 
keratitis,  especially  when  either  of  these 
affections  extends  to  the  cihary  body.  In 
such  cases  we  often  see  the  sclerotic  undergo 
inflammatory  softening,  as  a  result  of  which 
the  cihary  region  may  be  much  altered  in 
shape,  yielding  to  the  distension  of  the  eye- 
ball and  to  the  traction  of  the  recti  muscles, 
and  becoming  distinctly  elongated.  Occa- 
sionally the  sclerotic  may  be  so  much 
softened  and  thinned  as  to  biilge  into  irregular 
prominences  around  the  cornea,  generally 
under  the  upper  lid;  and  this  condition  is 
described  as  sclerotic  staphyloma. 

Treatment.  —  The  inflammations  thus 
arising  call  for  no  other  treatment  than  that 
which  is  demanded  by  the  more  important 
inflammations  of  the  cornea,  the  iris,  or  the 
cUiary  body,  with  which  they  are  associated ; 
except  that  any  evidence  of  yielding  of  the 
sclerotic  would  be  a  reason  in  itself  for  the 
performance  of  iridectomy,  in  order  to  pre- 
serve the  shape  of  the  eyeball  by  diminishing 
its  tension.  It  was  once  believed  that  the 
sclerotic,  in  its  character  of  a  fibrous  mem- 
brane, was  especially  prone  to  gouty  or  rheu- 
matic inflammation  ;  and  it  is  perhaps  true, 
though  certainly  not  proven,  that  the  ten- 
dency of  iritis  or  of  keratitis  to  spread  to  the 
anterior  sclerotic  zone  is  more  marked  in 
persons  of  gouty  or  rheumatic  diathesis  than 
in  others.  The  possibility  is  at  any  rate 
sufficient  to  require,  in  aU  these  cases,  an  in- 


vestigation of  the  tendency  to  lithic  acid  for- 
mation, and  the  use  of  appropriate  remedies 
when  this  tendency  is  discovered.  But  a 
large  proportion  of  the  examples  of  supposed 
gouty  or  rheumatic  ophthalmia  are  nothing 
more  than  cases  of  the  sub-acute  or  remittent 
form  of  glaucoma ;  and  the  pain  associated 
with  them  is  not  really  rheumatic  but  simply 
tensive.  Vision  has  been  irretrievably  lost, 
in  hundreds  of  instances,  because  a  behef  in 
the  rheumatic  character  of  these  affections 
has  interfered  with  the  timely  performance 
of  iridectomy  ;  and  the  proposal  to  adopt  the 
epithet  'rheumatic,'  in  any  form  of  eye- 
disease,  is  one  which  should  be  scrutinised 
very  closely  before  it  is  accepted  as  a  guide 
to  practice. 

IV.  Diseases  of  the  Iris.— In  so  far 
as  they  come  into  the  province  of  the  phy- 
sician, diseases  of  the  iris  are  not  numerous, 
and  are  almost  limited  to  the  varieties  of  in- 
flammation of  that  membrane. 

1.  Inflammation. — Synon.  :  Iritis. — Iritis 
may  be  classified,  according  to  its  actual  or 
supposed  causes,  as  rheumatic  or  syphilitic  ; 
or  according  to  the  nature  of  the  morbid  pro- 
cess, as  plastic,  serous,  or  suppurative.  The 
former  classification  must  often  rest  upon 
very  slender  grounds,  and  the  latter  has  the 
great  advantage  of  expressing  facts  rather 
than  inferences. 

{a)  Plastic  Iritis. — Symptoms. — In  plastic 
iritis  the  first  symptom  is  usually  some  loss 
of  the  natural  lustre  of  the  surface  of  the  iris, 
and  of  the  clear  definition  of  its  fibres,  to- 
I  gether  with  some  damping  or  alteration  of 
its  colour.  These  changes  are  probably 
always  due  to  turbidity  of  the  aqueous 
humour,  and  they  may  be  imitated  more  or 
less  closely  by  turbidity  of  the  cornea,  and 
especially  by  disturbance  of  its  epithelium. 
\  In  iritis,  however,  they  are  associated  with  a 
diminished  range  and  quickness  of  pupillary 
variation  under  variations  of  light ;  and,  in 
a  short  time,  with  the  effasion  of  plastic 
lymph,  by  which  the  margin  of  the  pupil 
becomes  tied  down,  here  and  there,  to  the 
surface  of  the  anterior  capsule  of  the  crystal- 
line lens.  At  the  same  time  there  is  usually 
some  congestion  of  the  conjunctiva,  and  of  the 
zone  of  fine  vessels  immediately  around  the 
cornea  in  the  sclerotic.  There  is  frequently 
more  or  less  pain,  especially  towards  night, 
but  this  is  a  very  uncertain  symptom.  In 
severe  cases,  and  especially  in  such  as  are 
clearly  syphilitic  in  their  character,  the  quan- 
tity of  effused  lymph  may  be  very  con- 
siderable, so  as  qiute  to  cover  the  pupil,  while 
in  mild  cases  it  is  only  sufiicient  to  fasten 
down  the  margin  here  and  there.  Iritis  is 
sometimes  a  very  insidious  and  seemingly 
slight  affection,  the  real  gravity  and  import- 
ance of  which  may  be  wholly  overlooked  by 
the  patient. 

Treatment. — The  first  principle  of  treat- 
ment is  to  prevent  the  formation  of  adhe- 
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sions,  or  to  break  them  if  they  have  been 
formed ;  and  for  this  purpose  onr  main  re- 
liance must  be  placed  upon  the  instillation  of 
atropine.  The  anatomical  structi^re  of  the 
eye  is  such  that  a  moderately  contracted 
inipil  is  in  contact  with  the  lens-surface,  while 
a  ftilly  dilated  pupil  is  separated  from  it  by  a 
film  of  aqueous  humour.  Hence,  as  long  as 
the  pupil  is  contracted,  any  lymph  which  is 
effused  tends  to  the  immediate  formation  of 
adhesions  ;  while,  as  soon  as  the  pupil  is 
dilated,  the  lymph  diffuses  itself  harmlessly 
in  the  srurrounding  fluid,  and  no  adliesions 
are  produced.  In  ordinary  circumstances, 
and  in  cases  of  only  ordinary  severity,  the 
iritis  then  runs  its  course  without  inflicting 
any  permanent  injury,  and  vision  is  com- 
pletely restored  as  soon  as  resolution  has 
taken  place.  When,  on  the  contrary,  the 
pupil  cannot  be  dilated,  the  lymph  deposited 
in  the  area  of  the  pupil  forms  an  impediment 
to  vision  ;  and  the  adhesions  themselves  tend 
to  render  the  iritis  a  recurrent  affection, 
which  is  apt  to  return  again  and  again  until 
the  eye  is  disorganised  and  destroyed. 

The  first  principle  of  treatment  is,  there- 
fore, to  produce  and  maintain  dilatation  of  the 
pupil ;  and  for  this  purpose  it  is  necessary  to 
use  some  active  mydriatic.  The  neutral 
sulphate  of  atropine  is  usually  the  most 
convenient  agent  for  the  purpose,  and  it 
should  be  used  in  a  solution  containing  four 
grains  to  the  ounce  of  distilled  water.  The 
pharmacopoeial  solution  of  atropine,  which 
contains  spirit,  should  be  avoided  on  account 
of  its  irritating  action.  Of  the  pure  watery 
solution,  a  drop  should  be  carefully  placed 
within  the  lids  by  a  dropping-tube  or  quill, 
repeated  in  five  minutes,  and  again  in  another 
five  minutes,  and  this  threefold  application 
should  be  repeated  three  times  a  day.  A 
mydriatic  agent  still  more  powerful  and  more 
rapid  in  its  action  than  atropine  has  lately 
been  introduced  into  practice  in  duhoisine, 
the  active  principle  of  an  AustraHan  shrub, 
Duboisia  myoporoides.  Duboisine  shoifld  be 
used  in  a  watery  solution,  of  the  strength  of 
four  grains  to  the  ounce ;  and  it  is  said  to 
have  less  tendency  than  atropine  to  produce 
local  irritation.  The  hydrochlorate  of  cocaine 
may  be  combined  in  solution  with  either  of 
the  foregoing,  and  will  not  only  assist  their 
mydriatic  action,  but  will  also  greatly  pro- 
mote the  comfort  of  the  patient.  If  the 
pupil  can  be  fully  dilated  in  twenty-foiir 
hours,  no  other  treatment  will  be  necessary 
than  to  maintain  the  dilatation  by  using  the 
mydriatic  less  frequently,  and  to  protect  the 
eye  from  being  injured  by  exertion,  or  by 
exposure  to  great  variations  of  temperature 
or  of  light.  If,  on  the  contrary,  after  the  iise 
of  atropine  or  duboisine  for  twenty- fom:  hom-s, 
the  pupil  either  remains  contracted  or  dilates 
irregularly,  showing  that  it  is  bound  down 
here  and  there,  it  is  necessary  to  have  re- 
course to  mercury  without  further  delay,  and 


to  use  one  of  the  preparations,  such  as  blue 
pill  or  calomel,  with  which  the  effect  of 
the  medicine  upon  the  system  can  be 
rapidly  secured.  There  is  never  any  occa- 
sion to  carry  the  effect  of  the  mercury  far- 
ther than  to  the  formation  of  a  slight  hue 
upon  the  gums  ;  and,  in  most  cases,  as  soon 
as  this  line  is  percej^tible,  a  notable  amelior- 
ation of  the  eye-symptoms  will  be  observed. 
It  is  desirable,  however,  that  this  degree  of 
mercurial  infliience  should  be  reached  quickly, 
in  order  to  cut  short  the  disease  as  soon  as 
possible ;  and  when  it  has  been  reached,  it 
will  usually  require  to  be  maintained,  for 
some  days  at  least,  by  the  administration  of 
smaller  and  less  frequent  doses.  In  favoiu:- 
able  cases,  under  the  combined  influence  of 
mydriatics  and  mercury,  the  effused  lymph 
will  be  absorbed,  the  adhesions  broken 
through,  and  the  eye  restored  to  its  original 
condition.  In  those  of  a  less  favourable 
character,  the  inflammation  will,  indeed,  sub- 
side ;  but  the  adhesions  will  remain,  and  the 
pupil  wiU  be  left  permanently  more  or  less 
crippled  and  distorted.  Whether  or  not  sight 
will  be  impaired  will  chiefly  depend  upon 
whether  the  effused  lymph  has  formed  a 
film  or  membrane  across  the  pupillary  open- 
ing. In  the  worst  cases,  notwithstanding 
treatment,  the  inflammation  may  extend  to 
the  ciliary  body  and  choroid,  and  may  produce 
functional  destruction  of  the  eye.  This 
scarcely  happens  except  when  the  iritis  has 
been  of  great  original  severity,  and  when  it 
has  been  neglected,  or  aggravated  by  irritants, 
in  its  early  stages.  Even  the  suspicion  of 
iritis  should  absolutely  preclude  the  use  of 
the  astringent  applications  on  which  we  have 
mainly  to  rely  in  the  treatment  of  the  in- 
flammations of  the  conjunctiva. 

If  an  ii'itis  is  not  seen  until  it  has  been 
three  or  four  days  in  existence,  so  that  the 
adhesions  have  had  time  to  acquire  a  certain 
degree  of  firmness,  it  is  not  desirable  to  wait 
twenty-four  hoiurs  before  having  recourse  to 
mercury.  The  mineral  should  be  given  with- 
out further  delay,  so  that  it  may  be  aban- 
doned if  atropine  shoifld  dilate  the  pupil, 
and  may  be  pushed  if  dilatation  cannot  be 
produced. 

While  the  atropine,  or  atropine  and  mer- 
cury, are  being  employed,  the  remainder  of 
the  treatment  must  be  governed  by  general 
considerations.  Rest  of  the  other  eye  must 
be  strictly  enforced ;  local  depletion  may  be 
practised  whenever  the  congestion  is  consider- 
able in  degree  ;  and  such  a  regimen  and  mode 
of  life  must  be  prescribed  as  the  patient  can 
bear.  Unless  there  is  photophobia,  it  is  sel- 
dom or  never  necessary  to  exclude  light  alto- 
gether from  the  eye  ;  and,  when  photophobia 
is  present,  it  is  better  to  ajjply  a  protective 
bandage  than  to  keep  the  patient  in  a  dark 
room.  The  latter  practically  excludes  him 
from  cheerful  companionship,  and  leaves  him 
to  dwell  upon  his  troubles  in  darkness  and 
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solitude.  Pain,  if  present  notwithstanding 
the  use  of  cocaine,  should  always  be  subdued, 
either  by  combining  a  sufficient  dose  of  opium 
with  the  mercury,  or  by  the  subcutaneous 
injection  of  a  solution  of  morphine.  However 
the  anodyne  is  administered,  provision  shoiild 
be  made  for  repeating  it  sufficiently  often  to 
produce  and  maintain  the  desired  effect. 

When  recovery  takes  place  leaving  adhe- 
sions, these  will,  in  the  majority  of  eases, 
lead  to  a  second  attack  of  iritis,  and  this  is 
almost  always  the  predecessor  of  regular  re- 
currence. In  a  few  cases,  however,  the 
second  attack  does  not  foUow ;  but,  when- 
ever it  occurs,  the  tendency  to  future  mis- 
chief should  be  stopped  by  surgical  means, 
either  by  the  detachment  of  the  adhesions  or 
by  the  performance  of  iridectomy. 

(b)  Aplastic  Iritis. — The  aplastic  form  of 
iritis  differs  from  the  plastic  in  the  greater 
quantity  and  the  more  liquid  condition  of  the 
effusion,  which  does  not  form  adhesions,  but 
distends  the  eyeball  and  compresses  its  con- 
tained structures.  In  a  well-marked  case  the 
pupil  is  contracted  and  insensible  to  atropine 
(which  in  all  probabUity  is  not  absorbed) ; 
the  aqueous  hmnour  is  tiurbid ;  the  iris  is 
pushed  back  and  its  anterior  surface  appears 
concave  ;  vision  is  greatly  impaired ;  and 
the  eyeball  is  perceptibly  hardened  to  the 
touch. 

Treatment. — UntU  the  distension  is  re- 
lieved, no  remedies  will  be  effectual;  and, 
when  it  is  relieved,  they  generally  cease  to 
be  needed.  The  treatment  should  be  either 
by  frequently  repeated  paracentesis  of  the 
anterior  chamber  or  by  a  large  iridectomy  or 
sclerotomy,  and  the  latter  is  generally  to  be 
preferred.  Aplastic  iritis  occurs  chiefly  in 
persons  of  unhealthy  or  broken-down  con- 
stitution ;  which  may  perhaps  account  for 
the  unorganisable  character  of  its  products. 
As  soon  as  the  distension  of  the  eyeball  is 
relieved,  the  pupil  is  readily  dilated,  and  the 
iritis  soon  subsides. 

(c)  Suppurative  Iritis. — In  a  small  nimi- 
ber  of  cases  iritis  assumes  from  the  first  a 
suppurative  character,  and  leads  to  the 
formation  of  pus  in  the  anterior  chamber. 

Treatment. — Such  a  condition  calls  for 
atropine  ;  for  stimulating  and  tonic  medicines 
rather  than  for  mercury ;  and  for  the  evacua- 
tion of  the  pus  by  paracentesis  if  it  is  con- 
siderable in  quantity,  or  if  its  presence 
appears  to  be  a  source  of  increased  irritation. 

{d)  Serous  Iritis. — This  term,  which  would 
perhaps  be  more  appropriately  used  for  the 
aplastic  form  of  iritis,  has  been  applied  by 
continental  writers  to  a  form  of  disease  which 
was  described  in  old  books  as  'aquo-capsulitis,' 
and  in  which  the  posterior  surface  of  the 
cornea  participates  with  the  iris  in  the  in- 
flammation. 

jEtiology  and  Symptoms. — Serous  iritis 
usually  first  attracts  attention  by  occasioning 
a  slight  dimness  of  vision.    There  will  often 


be  no  congestion,  or  scarcely  any,  but  the 
movements  of  the  pupU  will  be  sluggish,  and 
careful  examination  will  discover  one  or  more 
fine  points  of  adhesion  to  the  anterior  cap- 
sule. But  the  most  characteristic  appear- 
ance of  the  disease  is  situate  upon  the  lining 
membrane  of  the  cornea,  which  wiU  be  found 
covered  by  a.  number  of  minute  circular  dots, 
ranged  in  a  pyramidal  outline.  The  base  of 
the  pyramid  corresponds  with  the  lower 
corneal  margin ;  the  apex  encroaches  more 
or  less  upon  the  pupillary  region.  As  the 
disease  progresses,  the  dotted  pyramid  in- 
creases in  density  and  conspicuousness,  and 
the  pupillary  adhesions  increase  in  number 
and  extent.  The  malady  usually  runs  a  very 
chronic  course,  and  often  leaves  some  per- 
manent diminution  of  vision.  In  a  certain 
proportion  of  cases  it  seems  to  be  indepen- 
dent of  any  known  cause  ;  in  others  it  follows 
some  constitutional  affection  (the  writer  has 
seen  a  very  severe  case,  in  a  young  lady, 
consecutive  to  mtnmps)  ;  in  others  it  is  as- 
sociated with  constitutional  syphihs.  After 
injury  to  an  eye,  serous  iritis  sometimes 
appears  in  the  other  as  the  first  stage  of 
sympathetic  ophthalmia. 

Treatment.  —  This  will  include,  in  the 
first  place,  careful  consideration  of  the  state 
of  the  general  health,  and  endeavours  to 
correct  whatever  may  be  amiss.  The  eyes 
should  be  kept  at  rest,  the  pupils  dilated  hvA 
protected  from  bright  light,  and  mercuric 
chloride,  or  iodide  of  potassium,  or  both, 
may  be  given  in  suitable  doses,  the  efficacy 
of  these  remedies  being  manifest  in  the  non- 
syphilitic  as  well  as  in  the  syphilitic  sub- 
jects of  the  disease.  "Where  the  adhesions 
are  numerous,  iridectomy  may  be  required 
to  relieve  dragging.  The  cases  are  usually 
chronic,  and  many  months  may  elapse  before 
the  eyes  are  restored  to  usefulness. 

2.  Inflammation  of  the  ciliary  body  and 
choroid. — Synon.  :  Cyclitis;  Irido-choroiditis. 
In  some  instances,  which  fortunately  are  not 
numerous,  iritis  is  not  confined  to  the  mem- 
brane in  which  it  originates,  but  spreads 
backwards  to  the  ciliary  body  and  the  choroid. 
The  most  marked  examples  are  those  in 
which  the  original  inflammation  has  been 
excited  by  morbid  changes,  resulting  some- 
times from  disease,  but  more  frequently 
from  injury,  in  the  opposite  eye ;  and  these 
cases  are  called  sympathetic  ophthalmia. 
They  have  been  generally  supposed  to  de- 
pend upon  the  propagation  of  peripheral  irri- 
tation through  a  nervous  centre,  and  to  point 
very  clearly  to  the  presence  of  some  central 
nerve-irritation,  or  functional  failure,  as  the 
essential  point  of  difference  between  the 
iritis  which  dies  out  as  a  localised  affec- 
tion, and  that  which  spreads  by  continuity 
to  the  deeper  parts  of  the  eye.  Eecent 
observers  have  endeavoured  to  connect  the 
phenomena  with  the  presence  and  the  migra- 
tions of  microbes.    However  occasioned,  the 
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issue  of  declared  irido-cyclitis  or  irido-cho- 
roiditis  is  generally  disastrous ;  for  the  in- 
riammation  is  always  of  a  plastic  character, 
and  the  effused  lymj^h  is  scarcely  ever  ab- 
sorbed in  time,  or  with  sufficient  complete- 
ness, to  prevent  its  contraction  from  inflicting 
j>rofoiind  injiu-y  upon  the  visual  apparatus. 
The  perceptive  layer  of  the  retina  is  not  only 
in  contact  with  the  choroid,  but  the  rods  and 
cones  derive  the  materials  of  their  nutrition 
from  the  chorio-capiUaris ;  and  hence,  as 
regards  these  delicate  structures,  an  inflam- 
mation of  the  choroid,  upon  which  they  are 
directly  def)endent,  is  of  far  greater  im25or- 
tance  than  an  inflammation  of  the  retina 
itself,  which  may  be  limited  to  the  connective 
tissue  of  the  fibre  layer,  and  may  leave  the 
firecipient  elements  almost  imaffected. 

Symptoms. — The  first  sign  of  the  extension 
backwards  of  iritis  is  usually  furnished  by 
tenderness  of  the  ciliary  zone,  so  that  this 
region  feels  acutely  the  slightest  touch  of  a 
probe,  or  of  the  end  of  a  roUed  paper  sjjill, 
which  is  a  more  delicate  instrument  for  test- 
ing the  sensibility  of  the  ocular  surface.  At 
the  same  time  there  is  always  a  greater  degree 
of  impairment  of  vision  than  the  iritis  alone 
will  explain,  together  with  increased  general 
congestion  of  the  eye,  and,  in  many  cases, 
with  an  appearance  of  visible  vessels  on  the 
iris. 

Treatment. — The  treatment  to  be  pursued 
does  not  differ  materially  from  that  which  is 
required  by  the  more  severe  forms  of  simple 
iritis ;  and  consists  of  depletion  from  the 
temple,  generally  by  means  of  Heurteloup's 
leech ;  the  application  of  atropine  ;  the  ad- 
ministration of  mercury,  both  internally  and 
by  inunction  upon  the  brow ;  the  control  of 
pain ;  and  the  maintenance  of  strength.  In 
sympathetic  cases,  the  eye  in  which  the 
mischief  originated  should  be  removed,  even 
although  the  usefulness  of  this  proceeding  is 
somewhat  doubtful  when  once  the  secondary 
affection  is  established.  It  is  often  necessary 
carefully  to  continue  the  use  of  mercury  for 
a  long  period,  generally  in  the  form  of  small 
doses  of  the  perchloride  combined  with  iron ; 
and  it  is  chiefly  when  this  has  been  done 
that  some  small  vestige  of  vision  is  saved  out 
of  the  wreck.  The  lens,  in  such  cases,  often 
becomes  coated  by  lymph,  and  ultimately 
requires  removal ;  and  it  may  be  necessary 
to  perform  iridectomy  for  closiu'e  of  the  pupil 
more  than  once,  in  consequence  of  the 
tendency  of  the  artificial  opening  to  be 
drawn  together  again  by  contraction.  On 
account  of  the  severity  of  sympathetic  oph- 
thalmia, and  of  its  generally  unfavom'able 
termination,  it  is  a  rule  of  practice  to  antici- 
pate its  ocemrence,  and  to  remove  a  diseased 
or  injm-ed  eye  which  is  likely  to  produce  it,  ; 
before  the  mischief  has  been  done.  1 

V.  Diseases  of  the  Crystalline  Lens 
are  separately  treated  of  imder  the  article 
Cataract. 


VI.  Glaucoma. — In  its  modern  signifi- 
cation, this  word  is  applied  to  denote  all  the 
conditions  which  are  produced  by  a  morbid 
increase  of  tension  within  the  eye — that  is 
to  say,  by  an  excess  of  its  contained  fluids ; 
and  the  different  forms  of  the  affection  are 
mainly  due  to  differences  in  the  rate  at 
which  the  tension  increases. 

Symptoms. — If  the  increase  be  rapid,  the 
loss  of  sight  will  be  rapidly  produced,  and 
will  be  associated  with  other  changes  occa- 
sioned by  sudden  interference  with  the 
circulation  and  innervation,  and  by  sudden 
stretching  of  the  ocular  timics.  Wlien,  on 
the  other  hand,  the  increase  of  tension  is 
very  gradual,  so  that  the  eye  has  time  to 
become  accustomed  to  the  new  conditions 
as  they  are  produced,  the  symptoms  often 
present  a  deceptive  resemblance  to  simple 
atrophy ;  and  these  cases  were  at  one  time 
described  as  '  atrophy  with  excavation  of  the 
optic  nerve.'  In  some  of  the  more  acute 
forms  of  increased  tension,  the  pupil  presents 
a  clouded  aspect  of  a  greenish  colour;  and 
it  was  to  cases  of  this  class  that  the  word 
glaucoma  (fi:om  yXavKos,  sea-green)  was 
originally  applied,  at  a  time  when  the  patho- 
logy of  the  condition  was  not  imderstood. 
When  this  pathology  was  rendered  cleair, 
and  when  it  became  known  that  the  glau- 
coma of  the  ancients  was  in  all  essential 
respects  identical  with  cases  in  which  the 
most  manifest  symptoms  were  of  a  different 
kind,  the  word  was  retained  as  a  convenient 
general  term,  to  express  states  of  disease  to 
which  it  had  no  longer  any  apparent  refer- 
ence ;  and  hence  we  still  speak  of  glaucoma, 
althoiTgh,  in  the  great  majority  of  the  eases 
in  which  we  do  so,  the  green  aspect  of  the 
pupil  is  conspicuous  by  its  absence. 

The  normal  tension  of  the  eye  appears  to 
be  maintained,  in  the  face  of  contimied  in- 
ternal secretion  of  fluid,  mainly  by  the 
transudation  of  this  fluid,  at  the  so-called 
'  filtration  area,'  in  the  angle  formed  between 
the  cornea  and  the  iris,  into  the  plexus  of 
veins  contained  m  the  canal  of  Sehlemm. 
In  order  that  this  transudation  may  be  free, 
it  is  necessary  that  the  angle  should  be  open, 
and  the  access  of  fluid  to  the  filtration  area 
miimpeded.  In  certain  relations  of  the  lens 
to  the  neighbouring  structmes,  and,  possibly, 
in  consequence  of  increased  bulk  of  the  lens 
in  advancing  life,  the  periphery  of  the  iris 
may  be  so  pushed  forward  towards  the  cornea 
as  to  produce  partial  closure  of  the  angle,  and 
impeded  access  of  fluid  to  the  filtration  area. 
Such  conditions  tend  necessarily  to  increase  ; 
and  they  are  liable  to  be  increased  still 
further  by  dilatation  of  the  jrapil,  which  im- 
plies thickening  of  the  peripheral  portion  of 
the  iris,  and  the  occiipancy,  by  this  portion,  of 
an  abnormal  amoimt  of  space.  At  a  later 
period,  as  the  tension  continues  to  increase, 
the  peripheral  jjortion  of  the  iris  may  even  be 
applied  to  the  margin  of  the  cornea  after  the 
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fashion  of  a  valve,  and  transudation  may 
be  completely  arrested. 

The  estimation  of  increased  tension  by  the 
fingers  is  a  matter  which  requires  the  tactus 
eruddtus,  and  is  best  accomplished  by  direct- 
ing the  patient  to  close  the  eyes  gently,  and 
to  cast  them  downwards.  The  tips  of  the 
two  forefingers  should  then  be  placed  upon 
the  upper  Hd  immediately  below  the  margin 
of  the  orbit,  and,  when  one  finger  has  fixed 
the  eye  by  holding  it  gently  back  against  the 
orbital  contents  as  far  as  it  will  recede,  the 
other  estimates  the  degree  in  which  it  may 
be  dimpled  by  slight  pressure.  This  degree 
varies  to  some  extent  in  different  persons 
within  physiological  limits,  but  a  morbid  in- 
crease of  tension  can  scarcely  be  missed  if 
it  is  looked  for.  Moreover,  the  diagnosis  of 
glaucoma  does  not  rest  upon  increased  tension 
alone,  but  upon  the  combination  of  increased 
tension  with  decreasing  sight.  The  rate  of 
slow  increase  which  may  simulate  atrophy, 
or  of  rapid  increase  which  may  simulate  in- 
flammation, are  matters  of  detail  which 
should  not,  in  either  case,  be  suffered  to 
obscure  the  true  nature  of  the  morbid  process. 

The  symptoms  of  glaucoma  depend  upon 
the  more  or  less  gradual  interference  with 
the  ocular  circulation,  and  compression  of  the 
ocular  nerves,  by  reason  of  increasing  pres- 
sure within  the  eye.  In  consequence  of  the 
interference  with  the  circulation,  the  blood 
enters  and  leaves  the  eyeball  with  difficixlty. 
The  first  indication  of  this  difficulty  is 
afforded  by  the  small  veins  which  pierce  the 
anterior  portion  of  the  sclerotic  near  the  cor- 
nea, and  course  backwards  beneath  the  con- 
jimctiva  towards  the  equator.  These  veins, 
which  are  invisible,  or  at  least  inconspicuous, 
in  health,  become  distended  and  tortuous 
when  the  impediment  to  the  venous  outflow 
reaches  a  certain  degree.  At  the  same  time, 
the  ophthahnoscope  will  usually  discover 
pulsation  of  the  retinal  vessels  upon  the  optic 
disc,  a  pulsation  first  observed  in  the  veins, 
and  afterwards  also  in  the  arteries.  It  would 
seem  that  the  contents  of  the  veins  are 
pushed  back  by  the  entering  arterial  ciu-rent, 
and  that  the  latter  is  only  able  to  make  good 
its  way  at  the  acme  of  the  pulse-wave. 

The  symptoms  which  depend  upon  com- 
pression of  the  nerves  will  vary,  of  course, 
with  the  functions  which  these  fulfil.  Com- 
mencing with  ordinary  sensation,  a  moderate 
compression  of  the  filaments  derived  from 
the  fifth  produces  diminished  sensibility  of 
the  corneal  surface  ;  whUe  a  pronounced  in- 
crease of  tension,  especially  if  rapidly  pro- 
duced, occasions  severe  pain  by  the  stretching 
of  the  ocular  tunics.  Proceeding  to  the 
motor  filaments,  compression  of  those  derived 
from  the  third  produces  paresis  of  the  ciHary 
muscle  and  of  the  sphincter  pupOlae ;  the 
former  evidenced  by  rapidly  increasing  im- 
pairment of  accommodation,  the  latter  by 
sluggishness  and  dilatation  of  the  pupil,  the 


dilatation  usually  moderate  in  degree,  but 
often  causing  the  aperture  to  assume  an 
elhptical  ovitline,  with  its  major  axis  hori- 
zontal. This  pupillary  dilatation  is  apt  to  be 
increased  by  the  forward  pressure  of  the 
crystalline  lens  ;  and,  however  nroduced,  it 
tends,  in  the  way  already  described,  to  occa- 
sion a  still  further  increase  of  tension.  The 
compression  of  the  retina  causes  impairment 
of  visual  function,  first  manifested  in  the 
portions  most  remote  from  the  central  blood- 
supply  ;  and  hence  taking  the  form  of  con- 
traction of  the  field  of  vision,  usually  first 
displayed  and  most  marked  on  the  nasal 
side.  Contemporaneously  with  this,  central 
vision  will  be  more  or  less  reduced  ;  and,  at 
the  same  time,  the  increasing  intra-ocular 
pressure  will  occasion  yielding  from  within 
wherever  such  yielding  is  possible,  and  hence 
chiefly  over  the  area  of  the  optic  disc,  the 
structures  composing  which  will  be  to  some 
extent  pushed  back  out  of  the  eye,  leading  to 
the  formation  of  a  '  cup '  or  excavation,  which 
J  is  one  of  the  most  conspicuous  of  the  ophthal- 
moscopic signs  of  heightened  tension.  Finally, 
the  general  nutrition  of  the  eyeball  will 
suffer,  in  a  manner  which  is  often  first  dis- 
played by  the  surface  epithelium  of  the  cor- 
nea, which  is  apt  to  become  disturbed,  irre- 
gular, or,  as  it  were,  '  steamy,'  presenting  an 
aspect  somewhat  as  if  it  had  been  breathed 
upon,  and  constituting  a  cause  of  further 
serious  impairment  of  the  already  diminished 
vision. 

Such  being  the  chief  symptoms,  one  or 
more  of  which  will  be  recognisable  by  ex- 
amination in  glaucoma,  those  complained  of 
by  the  patient  are  often  exceedingly  charac- 
teristic. Glaucomatous  tension  is  apt  to  in- 
crease in  waves,  separated  by  intervals  in 
which  it  may  decrease,  or  in  which  the  struc- 
tures pressed  upon  acquire  some  tolerance 
of  the  new  conditions.  We  therefore  often 
hear  complaints  of  sudden  '  clouds  '  or  '  ob- 
scurations '  of  vision,  which  pass  away  after 
a  few  minutes  or  a  few  hours,  and  return  at 
uncertain  intervals.  The  intervening  re- 
covery in  such  cases  is  seldom  complete ; 
each  '  cloud '  usually  leaving  the  sight  per- 
manently worse  than  before.  The  depth  of 
the  cloud,  the  period  of  its  duration,  and  the 
presence  or  absence  of  pain,  are  conditions 
which  will  be  governed  by  the  extent  and 
the  rapidity  with  which  tension  has  been  in- 
creased. When  the  cloud  has  passed  away, 
we  shall  usually  find  diminution  of  central 
vision,  contraction  of  the  field,  especially  on 
the  nasal  side,  and  sluggishness  of  the  rather 
large  pupil.  At  the  same  time,  it  will  often 
be  found  that  the  sensitiveness  of  the  corneal 
surface  is  diminished ;  and  the  patient  will 
often  admit,  on  inqiiiry,  that  artificial  Ughts  of 
feeble  intensity — candle  flames,  for  example — 
are  frequently  surrounded  by  colom'ed  halos. 
But  the  combinations  and  the  order  of  oc- 
currence of  symptoms  will  differ  widely  in, 
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different  cases;  and  all  that  can  be  called 
essential,  in  order  to  constitute  glaucoma,  is 
a  combination  of  impaired  central  vision  and 
diminution  of  the  field,  with  increased  tension 
discoverable  by  the  educated  finger.  When 
this  combination  is  present,  there  should  be 
no  doubt  as  to  the  diagnosis,  as  there  will 
certainly  be  no  time  to  waste  in  inefficient 
treatment. 

Treatment. — The  treatment  of  glaucoma 
is  entirely  surgical,  the  affection  being  capable 
of  arrest  by  iridectomy  or  sclerotomy  in  the 
great  majority  of  cases.  In  the  more  acute 
forms,  an  operation,  if  performed  sufficiently 
early,  usually  restores  vision  to  its  integrity ; 
but  the  time  during  which  this  can  be  done 
is  limited,  and  in  the  more  chronic  forms  no 
operation  will  do  more  than  preserve  what 
amount  of  sight  is  still  retained.  Hence  it  is 
important  that  treatment  should  not  be 
delayed  by  any  error  of  diagnosis ;  and  the 
points  to  which  attention  should  chiefly  be 
directed,  in  any  case  of  impairment  of  vision 
in  which  the  question  may  arise,  are  increas- 
ing hardness  of  the  eyeball  as  determined  by 
palpation,  and  gradual  contraction  of  the 
field  of  vision.  Whenever  the  eye  is  becom- 
ing harder,  and  the  circumferential  extent  of 
vision  is  narrowing  in,  the  case  is  one  in  which 
an  operation  should  be  accomplished  with  as 
little  delay  as  possible.  At  the  same  time, 
until  the  operation  can  be  performed,  a  fom*- 
grain  solution  of  eserine  should  be  applied 
every  iowc  hours  ;  this  drug  having  a  marked 
effect  ill  controlUng  and  diminishing  tension, 
and  being  apparently  indebted  for  this  power 
to  its  mechanical  action  upon  the  iris,  which, 
by  the  contraction  of  the  pupil,  is  thinned  out 
and  drawn  away  from  the  filtration  area.  It 
is  hardly  necessary  to  add  that  in  any  case  | 
of  actual  or  threatened  glaucoma,  the  use  ^ 
of  a  mydriatic  would  be  highly  dangerous. 
The  more  acute  cases  of  glaucoma  are  j 
attended  by  much  pain  from  the  distension 
of  the  ocular  tmiics,  and  often  by  congestion 
and  inflammation,  the  results  of  this  disten- 
sion ;  and  such  cases  were  at  one  time  de- 
scribed as  '  acute  internal  artliritic  ophthal- 
mia,' or  by  some  similar  name.  Vision  has 
been  irretrievably  lost,  in  hundreds  of  cases, 
by  endeavours  to  control  this  form  of  glau- 
coma by  medical  treatment,  to  the  neglect  of 
oiieration  ;  and  the  erroneous  practice  has 
been  kept  alive  by  the  circumstance  that 
some  of  the  cases  will  undergo  partial  and 
temporary  amendment.  In  such  circum- 
stances, however,  the  vision  never  rises  to 
the  degree  of  acuteness  which  existed  prior 
to  the  attack,  and  the  amendment  is  never 
more  than  temporary.  Another  increase  of 
tension  soon  occurs ;  and,  without  surgical 
aid,  blindness  sooner  or  later  closes  the 
scene.  j 

VII.  Diseases  of  the  Optic  TTerve 
and  Retina. — As  shown  by  the  ophthal-  i 
moscope,  these  diseases  cover  a  very  wide  I 


field  of  pathology.  In  order  to  understand 
them  accurately,  it  is  necessary  to  bear  in 
mind  the  anatomy  and  relative  arrangement 
of  the  affected  tissues.  The  optic  nerve  m 
the  orbit  is  invested  by  a  double  sheath,  and 
the  interval  between  the  layers  of  this  sheath, 
which  is  continuous  with  the  sub-arachnoid 
space,  terminates  in  a  cul-de-sac  towards  the 
eyeball,  the  two  layers  becoming  intimately 
imited  where  they  blend  with"  the  sclerotic. 
At  this  point,  the  opening  in  the  sclerotic  for 
the  admission  of  the  optic  nerve  is  crossed 
by  a  film  of  perforated  connective  tissue,  the 
lamina  crihrosa,  with  which  the  sheaths  of 
the  nerve-fibres  blend,  or  in  v/hich  they  are 
lost,  so  that  the  nerve  anterior  to  the  lamina 
consists  of  a  bundle  of  unsheathed  fibres, 
enveloping  the  central  artery  of  the  retina, 
which  enters  the  eye  with  them,  and  the 
central  vein  of  the  retina,  which  passes  out 
in  the  same  position.  -On  entering  the  eye 
the  nerve-fibres  bend  roimd  to  form  the 
anterior  layer  of  the  retina,  which  con- 
tains also  the  retinal  blood-vessels  almost 
to  their  ultimate  divisions,  together  with 
some  delicate  connective  tissue.  The  capil- 
lary circulation  of  the  nerve  itself  is  derived 
from  the  anterior  cerebral  artery,  and  is 
distinct,  save  for  a  very  slight  amount  of 
anastomosis,  from  the  capillary  circulation 
of  the  sheath,  which  is  fed  by  the  arteries 
of  the  pia  mater.  It  follows  that  hyperemia 
of  the  sheath,  or  of  the  circle  surroimding 
the  nerve,  may  exist  without  hypersemia  of 
the  proper  nerve-tissue,  and  it  has  been  sup- 
posed that  fluid  pressure  in  the  intervaginal 
space  may  interpose  an  obstacle  to  the  cir- 
culation in  the  vessels  which  pass  through 
the  sclerotic  foramen,  and  may  thus  occasion 
dropsy  of  the  termination  of  the  nerve  within 
the  eye.  Of  the  two  foregoing  conditions, 
either  may  imdergo  resolution  harmlessly,  or 
may  produce  such  changes  in  or  aroimd  the 
nerve  as  to  occasion  atrophy  and  loss  of  sight. 
Neither  of  them  interferes  with  sight  directly, 
because  the  circulation  may  be  seriously  dis- 
tm'bed  by  a  degree  of  pressure  which  is  insuf- 
ficient to  stop  the  conduction  of  impressions 
through  the  nerve-fibres.  There  is  yet  a 
third  condition,  properly  caUed  optic  nem-itis, 
or  neuritis  descendens,  in  which  the  capillary 
network  of  the  nerve  itself  participates  in 
changes  propagated  downwards,  and  in  which 
impairment  of  vision  holds  a  very  early  place 
among  the  symptoms. 

1.  Perinetiritis. — The  true  perineuritis,  in 
which  the  imchanged  nerve-disc  is  sur- 
rounded by  a  zone  of  high  vascularity,  is 
only  seen  as  a  result  of  meningitis,  which 
may  be  either  tubercular  or  due  to  other 
causes.  It  was  at  one  time  hoped  by  Eouchut, 
by  whom  this  especial  phenomenon  was  first 
described,  that  perineuritis  might  serve  as  a 
diagnostic  sign  in  cases  of  doubtful  meningeal 
inflammation ;  but  this  expectation  has  not 
been  realised.  The  perinem'itis  itself  has  only 
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been  observed  in  cases  the  character  of  which 
was  scarcely  doubtful,  and  which,  hi  most 
instances,  have  terminated  fatally.  Very  pro- 
bably, however,  it  would  be  found,  if  looked 
for,  ia  those  cases  of  exanthematous  and 
other  fevers  which  are  attended  by  cerebral 
symptoms,  followed  after  recovery  by  impair- 
ment of  vision.  In  these  we  eventually  find, 
as  a  rule,  a  partial  nerve-atrophy,  which  does 
not  lead  on  to  complete  blindness,  but  which 
does  not  apjjear  to  be  susceptible  of  improve- 
ment; and  this  partial  atrophy  may  no  doubt 
be  due  to  the  pressure  of  perineural  exudation 
during  its  contracting  stage. 

Treatment. — The  treatment  of  perineuritis 
must  generally  be  that  of  the  affection  in 
which  it  has  its  origin ;  but,  in  any  fever  in 
which  this  symptom  had  been  detected,  it 
would  be  a  question  whether  mercury  should 
not  be  cautiously  administered  for  a  consider- 
able time  after  convalescence.  La  order  to 
promote  the  absorption  of  any  effused  lymph 
by  which  the  optic-nerve  entrance  might  be 
constricted. 

2.  ChoTced  Disc. — Synon.  :  Dropsy  of  the 
Optic-Nerve  Entrance. — This  is  a  condition 
chiefly  seen  in  connexion  with  intracranial 
tumours,  whether  syphilitic,  tubercular,  or  of 
some  other  kind;  and  it  almost  invariably 
affects  both  eyes.  It  was  formerly  supposed 
to  be  due  to  the  pressure  of  fluid  driven  down 
the  intervaginal  space  around  the  nerve, 
and  so  coristrictiag  the  latter  at  the  terminal 
cul-de-sac  as  to  impede  the  outflow  of  venous 
blood.  This  hypothesis  is  not  now  universally 
accepted,  but  the  condition  visible  with  the 
ophthalmoscope  is  one  of  distension  and 
tortuosity  of  the  retinal  veins ;  arrest  of  the 
capillary  circulation;  impediment  to  the 
arterial  inflow;  dropsical  effusion  into  the 
disc-tissues;  and,  sometimes,  secondary  in- 
flammatory changes,  such  as  effusion  and 
cell-proliferation,  comparable  to  the  erythema  '< 
which  occurs  in  the  integument  of  a  dropsical  , 
hmb.  All  these  changes  may  exist  without 
impairment  of  vision,  because  they  neither 
affect  the  perceptive  layer  of  the  retina,  nor 
arrest  the  conduction  through  the  nerve- 
fibres.  At  a  later  period,  however,  when 
any  plastic  elements  in  the  exudation  begin 
to  undergo  contraction,  the  interference  with. 
the  circulation  becomes  more  complete,  the 
nerve-fibres  themselves  become  compressed, 
and  then  failure  of  sight  commonly  occurs. 
At  the  same  period,  the  nerve  passes  into  a 
state  of  atrophy  fi-om  the  interference  vdth 
its  circulation;  and  these  cases  of  nerve-  I 
atroj)hy  were  once  sources  of  great  perplexity 
to  surgeons,  and  were  referred  to  alcohol,  to- 
bacco, and  to  other  causes  which  probably 
had  very  little  to  do  with  them.  In  conse- 
quence of  the  sight  not  being  affected  during 
the  preliminary  stage,  the  occurrence  of  this 
stage  was  for  a  long  time  absolutely  over- 
looked, and  was  only  discovered  when  phy- 
sicians began  to  use  the  ophthalmoscope,  as 


an  ordinary  instrument  of  diagnosis,  in  all 
cases  of  cerebral  affection.  It  was  then  soon 
established,  notably  by  the  labours  of  Drs. 
Hughlings  Jackson,  Buzzard,  and  Chfford- 
Allbutt,  that  the  atrophy  had  been  preceded 
by  swelling  of  the  disc  and  by  obstruction  of 
its  circulation ;  and  it  was  shown  before  long 
that  the  cases  of  atrophy  which  had  this 
history  were  recognisable,  after  the  sweUing 
had  passed  away,  by  the  tortuosity  of  the 
retinal  veins  which  was  left  behind,  and  by 
the  way  in  which  these  veins  were  lifted  into 
bold  curves  at  the  margin  of  the  disc ;  this 
alteration  of  their  original  course  having  been 
due  to  the  swelling,  and  remaining  after  the 
sweUing  had  subsided.  The  contraction  of 
the  effusion,  and  the  consequent  atrophy  of 
the  nerve-fibres  and  closure  of  the  capillary 
vessels,  would  be  likely  to  occur  earUer  in 
some  parts  of  the  disc  than  in  others ;  and 
hence,  at  the  time  when  commencing  failure 
of  sight  first  induced  the  patient  to  seek 
advice  on  account  of  it,  the  disc  was  com- 
monly seen  to  be  invaded  by  sectors  of  white- 
ness, but  to  retain  its  vascularity,  or  perhaps 
more  than  its  normal  vascularity,  in  other 
parts ;  while,  at  the  same  time,  the  sight  was 
first  lost  in  those  regions  of  the  retina  the 
fibres  from  which  were  first  compressed. 
Hence  it  follows  that  a  partial  invasion  of 
the  disc  by  atrophic  changes,  and  a  partial 
invasion  of  the  field  of  vision  by  bHnd  por- 
tions, are  among  the  earliest  symptoms  in 
cases  of  the  class  under  consideration ;  and 
these  symptoms  were  at  one  time  referred 
rather  to  the  nervous  centres  than  to  the 
retina  or  the  disc  itself,  to  changes  in  which 
they  are  now  attributed.  A  not  uncommon 
clinical  history  in  such  cases  is  that  there 
has  been  constitutional  syphihs,  imperfectly 
treated,  and  ultimately  producing  headache 
or  otljer  cerebral  symptoms,  which  have  pro- 
bably called  for  the  administration  of  iodide 
of  potassium  and  have  been  relieved  by  it. 
Some  weeks  afterwards  there  is  for  the  first 
time  a  complaint  of  failing  sight ;  and  then 
the  ophthalmoscope  reveals  that  the  discs 
are  passing  into  atrophy,  that  the  retinal 
veins  are  Ufted  into  prominent  curves  at  the 
disc-margins,  and  that  their  further  course 
over  the  retina  is  generally  serpentine.  In 
many  cases,  the  recovery  of  the  patient,  as 
far  as  general  health  is  concerned,  leaves  the 
precise  character  of  the  intracranial  miscliief 
doubtfiil ;  but,  in  fatal  cases,  a  tumom-  is  the 
morbid  condition  most  frequently  discovered. 
See  Ophthalmoscope  in  Medicine, 

When  the  merely  passive  dropsical  effusion 
into  the  disc  becomes  compHcated  with  in- 
flammatory changes,  as  resiflts  of  the  disturb- 
ance of  the  tissues,  the  sight  begins  to  fail 
before  atrophic  changes  become  manifest ; 
and  such  cases  are  very  difficult  to  dis- 
tinguish from  those  in  which  there  is  ^sri- 
mary  or  descending  neuritis.  The  blood- 
supply  of  the  optic  nerve  being  derived  from 
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the  anterior  cerebral  artery,  we  may  reason- 
ably expect  to  find  capillary  engorgement  of 
the  nerve-siibstance  of  the  disc  in  connexion 
with  arterial  liypereemia  of  the  brain  ;  and 
this  capillary  engorgement  may  pass  into 
inflammation,  either  of  local  origin  or  by  I 
transmission  downwards  from  above.  In  any 
case,  if  the  first  changes  in  the  disc  are  of 
the  character  of  neuritis  rather  than  of  ob- 
struction, we  see  capillary  or  arterial  hyper- 
semia  of  the  nerve-substance  rather  than 
venous  congestion ;  and  effusion  of  plastic 
material  upon  the  disc  itself,  with  compara- 
tively little  prominence  or  disc-swelling,  and 
with  comparatively  httle  extension  over  the 
disc-margins  upon  the  surrounding  retina. 
At  the  same  time,  even  in  the  early  stage  of 
the  affection,  we  find  great  impairment  of 
sight,  the  conducting  power  of  the  nerve- 
fibres  being  seriously  injured.  Such  cases 
are  frequently  syphilitic,  and,  imless  the  ab- 
sorption of  the  effusion  should  be  quickly 
brought  _about  by  treatment,  its  contraction, 
like  that  of  the  effusion  of  obstruction,  soon 
occasions  atrophic  changes.  In  these  cases,  j 
however,  the  sweUing  having  been  absent  or 
inconsiderable,  the  vessels  do  not  show  that 
elevation  into  bold  curves  at  the  disc-margin 
which  has  already  been  described ;  and  the 
contraction  being  interstitial  in  the  nerve-  j 
siibstance,  and  fi-om  the  first  affecting  veins 
and  arteries  in  an  equal  degree,  the  arterial  ' 
inllow  is  dimhiishedparijjassu  with  the  dim- 
inution of  the  vein-channels,  and  the  latter 
vessels  are  seldom  distended  in  such  a 
manner  as  to  render  them  distinctly  varicose 
■or  tortuous.  The  ultimate  result  is  a  white 
disc,  on  which  the  arteries  and  veins  are 
dwindled  to  threads,  or  at  least  greatly  re- 
duced from  their  normal  calibre. 

"We  may  therefore  have  three  conditions 
which  in  their  typical  forms  are  tolerably 
distinct,  but  which  are  prone  to  run  into  one 
another  by  almost  imperceptible  gradations, 
and  which  may  all  lead  on  to  atrophy  and 
complete  blindness:  namely,  perineiu'itis,neu-  '• 
ritis,  and  choked  disc.  The  liability  to  the  last- 
mentioned  condition  should  be  carefully 
remembered  by  physicians,  and  should  lead  ! 
to  careful  ophthalmoscopic  examination  in 
all  cases  of  obstinate  headache  or  other 
cerebral  symptoms  of  obscure  origm,  more 
especially  in  a  patient  with  a  syphilitic  history. 

Treatment. — It  is  manifest  that  the  best 
hope  of  preventing  ultimate  blindness  in 
persons  in  whom  choked  disc  has  occm-red 
will  be  secured  by  the  admmistration  of 
medicines  calculated  to  assist  the  absorption 
of  the  effusion,  and  by  continuing  these 
medicines,  with  comparatively  small  refer- 
ence to  the  general  symptoms,  until  the  discs 
have  cleared.  The  \vriter  has  seen  such 
clearing  occur,  without  loss  of  sight,  in  cir- 
cumstances which  rendered  it  almost  certain 
that  neglect  of  the  disc-eftusions  would  have 
been  followed  by  blindness  at  no  distant 


date.  The  same  general  rule  will  apply,  of 
course,  to  the  more  directly  inflammatory 
effusions  of  neuritis  or  perineuritis ;  and, 
when  we  find  any  one  of  the  three  conditions 
passing  into  atrophy,  or  when  we  find  com- 
mencing atrophy  in  discs  which  show  traces 
of  jjast  effusion,  the  principle  of  treatment  is 
to  endeavour  to  promote  the  absorjjtion  of 
any  contracting  material  which  may  be  the 
physical  cause  of  the  atrophy ;  and  then, 
when  this  has  been  done,  to  seek  to  stimu- 
late the  mitrition  of  the  nerve-fibres,  and  to 
assist  them  to  recover  from  the  shock  which 
they  have  sustained.  The  mode  of  fulfilment 
of  the  first  indication  must  depend  mainly 
upon  whether  there  is  a  history  of  syphihs, 
and,  if  so,  upon  the  manner  in  which  it  has 
been  treated.  In  the  numerous  cases  in 
which  a  short  com-se  of  mercury  has  been 
administered,  enough  to  alleviate  secondary 
symptoms,  but  wholly  insufficient  to  eradi- 
cate the  disease,  it  will  generally  be  desirable 
to  give  iodide  of  potassium  in  full  doses  for 
a  time,  and  to  follow  this  by  the  prolonged 
administration  of  the  perchloride  of  mercury, 
in  the  hope  of  really  curing  the  patient. 
There  are,  in  the  writer's  opinion,  few  things 
better  worth  remembering  in  therapeutics 
than  that  the  iodide,  immeasurably  the  most 
valuable  drug  which  we  possess  as  a  remedy 
for  a  late  syphilitic  symptom,  is,  none  the 
less,  almost  useless  as  a  remedy  for  constitu- 
tional syphilis.  It  will  remove  the  present 
symptom,  speedily  and  often  completely  ;  but 
it  can  scarcely  be  said  to  have  any  tendency 
to  prevent  the  recurrence  of  syphilitic  symp- 
toms at  a  futm'e  time,  in  the  same  or  in  some 
different  form.  For  this  pm-pose,  the  only 
trustworthy  agent  is  mercury ;  and  there- 
fore, while  the  administration  of  the  iodide 
for  a  sufficient  time,  and  in  sufficient  quan- 
tities to  test  its  power  of  doing  good,  will  be 
enough  in  the  cases  in  which  syphilis  is 
neitlier  known  nor  suspected,  the  iodide  must 
be  followed  by  mercury  whenever  a  syphilitic 
history  of  the  affection  is  either  clear  or 
highly  probable.  The  second  indication,  to 
stimulate  the  nutrition  of  the  nerve-fibres,  is 
usually  best  accomjilished  by  strychnine,  given 
at  such  intervals  and  in  such  doses  as  to  pro- 
duce evidence  of  its  constitutional  effect  be- 
fore its  administration  is  abandoned.  It  may 
perhaps  be  most  effectually  given  by  hypo- 
dermic injection ;  but  tins  is  a  point  which 
miist  be  settled  in  accordance  with  the  cir- 
cumstances of  the  case  in  each  individiial 
instance.  During  the  last  two  or  three  years, 
in  cases  of  great  disc  sv/eUing  with  impair- 
ment or  loss  of  sight,  the  writer  has  on  four 
occasions  incised  the  sheath  of  the  optic 
nerve  behind  the  eye,  so  as  to  give  exit  to 
any  accumulation  of  fluid  in  the  intervaginal 
space,  or  to  release  an  inflamed  nerve  from 
the  pressure  of  its  unyielding  covering.  The 
results  have  been  generally  satisfactory  ;  and 
in  one  of  the  patients,  who  had  been  totally 
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blind  for  several  days,  vision  was  completely 
restored. 

3.  Toxic  Amblyopia.  Toxic  Central  Neu- 
ritis.— Much  attention  has  been  bestowed  of 
late  years  upon  a  form  of  gradual  failure  of 
vision  which  first  affects  chiefly  the  central 
portions  of  the  retinas,  and  which  appears  to 
depend  upon  a  chronic  neuritis  attacking 
originally  the  portion  of  the  optic  nerve- 
trunk  which  contains  the  fibres  destined  for 
the  region  of  the  macula  lutea.  This  affec- 
tion has  often  been  connected  with  the  ex- 
cessive use  of  the  stronger  forms  of  tobacco, 
as  well  as  with  the  abuse  of  ardent  spirits, 
or  with  both  these  conditions  in  combination. 
It  is  characterised  by  impairment  of  sight, 
and  also  of  colour-sense,  the  impairment 
being  at  first  limited  to  the  central  portion 
of  the  field,  and  the  colour-sense  often  becom- 
ing changed  before  form-vision  is  very  notice- 
ably affected.  It  may  extend,  if  neglected, 
over  the  whole  of  the  nerve-fibres,  and  may 
tdtimately  lead  to  practical,  but  seldom  to 
absolute,  blindness,  perception  of  Ught  and  of 
large  objects  being  often  retained.  In  order 
to  test  for  central  loss  of  colour-sense,  it  is 
necessary  to  be  provided  with  small  red  and 
green  objects  which  may  be  moved  in  suc- 
cession over  various  parts  of  the  field,  and 
which,  in  typical  cases,  will  appear  much 
less  bright  in  the  centre  than  when  thej^  are 
held  a  little  to  one  side  of  the  direct  line  of 
vision. 

Treatment. — This  consists,  firstly,  in  the 
abandonment  of  tobacco  and  alcohol ;  secon- 
darily, in  endeavours  to  improve  the  general 
health  ;  thirdly,  in  the  use  of  medicines,  such 
as  iodide  of  potassium  and  merciury,  by  which 
chronic  inflammatory  conditions  are  likely  to 
be  controlled ;  and,  lastly,  in  stimulation  of 
the  weakened  nerves  by  the  careful  employ- 
ment of  strychnine.  A  very  careful  prognosis 
should  be  given  in  the  first  instance  ;  but,  if 
improvement  once  commences,  the  case  will 
usually  terminate  in  recovery. 

4.  Sclerosis  of  the  Optic  Nerve. — Besides 
the  consecutive  forms  of  atrophy  above  enu- 
merated, there  is  yet  another  of  common 
occurrence,  which  is  either  a  primary  sclerosis 
of  the  optic  nerve,  or  a  sclerosis  secondary  to 
a  similar  affection  of  other  parts  of  the  ner- 
vous centres.  This  form  of  atrophy  is  not 
preceded  by  effusion,  nor  is  it  attended  by 
any  marked  decrease  in  the  calibre  of  the 
central  vessels  of  the  retina,  even  when  the 
capillary  circulation  of  the  disc  has  almost 
wholly  disappeared.  It  is  often  seen  in  con- 
nexion with  disease  of  the  spinal  cord,  as  in 
locomotor  ataxy ;  and  also  occurs  in  appa- 
rently healthy  people,  seemingly  as  a  purely 
local  affection. 

Sclerosis  is  easily  distinguished  from  the 
atrophies  consecutive  to  effusion,  whether 
active  or  passive,  by  the  circumstance  that 
the  effusion,  as  it  undergoes  contraction, 
tends  to  render  the  nerve-tissues  opaque  as 


weU  as  to  bleach  them,  and  thus  leaves  a  disc- 
surface of  an  almost  ivory  whiteness  and  of 
uniform  colour.  In  sclerosis,  on  the  other 
hand,  the  nerve-tissue  disappears  to  a  great 
extent,  and  reveals  the  mottled  surface,  often 
of  a  bluish- white  tint,  of  the  lamina  cribrosa. 
When  this  is  plainly  seen,  and  when,  at  the 
same  time,  the  vessels  are  neither  much 
diminished  in  calibre  nor  altered  in  their 
normal  curvatm-es,  sclerosis  may  be  assumed 
to  exist ;  and  this  form  of  atrophy  may  also 
be  distinguished  fi-om  that  which  is  produced 
by  the  most  chronic  forms  of  glaucoma,  by 
the  circumstance  that  in  the  latter  the  vessels 
bend  into  the  excavated  disc  at  its  margin, 
while  in  the  former  they  pass  over  the  margin 
in  straight  lines  or  nearly  so.  Chronic  glau- 
coma would  also  usually  be  distinguished  by 
the  character  of  the  failvu-e  of  sight,  which 
would  be  marked  by  the  ordinary  contraction 
of  the  field  of  vision,  even  when  central 
vision  was  only  a  little  impaired ;  and  also 
by  the  gradual  hardening  of  the  eyeball, 
which  would  be  present  in  glaucoma  and 
absent  in  nerve-sclerosis.  Still  it  cannot  be 
denied  that  this  particular  diagnosis  is  not 
without  its  difficulties,  and  that  in  certain 
cases  it  has  given  rise  to  differences  of  opinion 
between  men  of  large  experience  on  aU  sides 
of  the  question  at  issue. 

The  diagnosis  is  important  as  well  as  difii- 
cult,  since  the  mischief  of  glaucoma  may 
admit  of  arrest  by  iridectomy  or  sclerotomy ; 
so  that  to  mistake  chronic  glaucoma  for 
atrophy,  and  to  neglect  operation,  may  be  to 
condemn  the  patient  to  unnecessary  blind- 
ness. The  opposite  error  can  at  least  do  no 
harm ;  and  therefore,  whenever  a  doubt  really 
exists  upon  the  point,  the  most  proiser  course 
is  to  give  the  benefit  of  that  doubt  to  the 
patient,  and  to  advise  the  performance  of  an 
operation  which  cannot  injure,  and  vyhich 
may  relieve  him.  The  atrophy  of  sclerosis 
scarcely  admits  of  treatment,  but  it  may  per- 
haps sometimes  be  delayed,  or  even  prevented 
firom  becoming  complete,  by  the  administra- 
tion of  full  doses  of  strychnine  and  iron. 

5.  Atrophy  from  other  causes. — Besides 
the  foregoing  forms  of  atrophy,  there  is  a 
variety  which  appears  to  be  associated  with 
chronic  lead-poisoning,  and  in  which  the  discs 
may  acquire  a  peeialiar  grey  or  bluish  tint ; 
and  the  optic  nerves  may  also  undergo 
secondary  wasting  in  consequence  of  other 
conditions  presently  to  be  mentioned,  such  as 
obstruction  of  the  central  artery  by  an  em- 
bolus, or  the  long  continuance  of  pigmentary 
retinitis. 

6.  Betinal  Hcemorrhage. — The  chief  dis- 
orders of  the  retinal  cu'culation  displayed  by 
the  ophthalmoscope  are  haemorrhages,  which 
may  be  attended  by  very  different  circum- 
stances, and  may  present  widely  different 
characters. 

a.  Single. — When  blood  proceeds  from  one 
of  the  larger  veins  of  the  retina,  which  yield 
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a  considerable  quantity,  and  which  are  situ- 
ated immediately  underneath  the  limiting 
membrane,  the  haemorrhage  usually  spreads 
out  over  the  fundus  as  a  red  patch  of  uniform 
colour  and  aspect,  and  vision  is  suddenly, 
and  sometimes  almost  totally,  obscured.  The 
vs^riter  has  seen  such  bleeding  occur  from  the 
yielding  of  a  vessel  dm-ing  parturition ;  but 
this  accident  is  extremely  rare,  and  the  la^rge 
haemorrhages  in  question  are  certainly  more 
common  in  women  at  the  period  of  cessation 
of  the  menstrual  function  than  in  any  other 
circumstances.  At  this  time,  and  when  the 
liealth  is  not  seriously  affected,  a  favourable 
prognosis  may  be  given  with  some  confidence; 
for  the  blood  will  before  long  be  absorbed, 
and  restoration  of  vision,  at  least  in  a  con- 
siderable degree,  may  be  expected.  The 
writer  has  once  seen  complete  restoration  to 
the  normal  standard,  but  this  is  an  excep- 
tional occurrence. 

Treatment. — The  only  treatment  neces- 
sary is  to  pay  attention  to  the  requirements 
of  the  general  health ;  and  to  prescribe  such 
diet,  medicines,  regimen,  and  habits  as  may 
tend  to  calm  and  equalise  the  circulation, 
and  to  prevent  local  congestions.  The  oc- 
currence of  sudden  loss  of  sight  in  one  eye 
will  justify  the  suspicion  of  haemorrhage  ;  j 
but  the  suspicion  can  only  be  converted  into 
certainty  by  the  ophthalmoscope. 

b.  Multijjle. — ^A  form  of  venous  hfemor- 
rhage  which  at  first  seems  less  formidable, 
because  it  is  attended  by  a  smaller  degree  of 
immediate  interference  with  sight,  but  which 
calls  for  a  less  favourable  prognosis,  is  that 
in  which  the  haemorrhages  are  multiple,  often 
singly  of  small  size,  and  scattered  over  the 
whole  fundus  of  the  eye.  The  appearances 
which  they  present  differ,  apparently  in  ac- 
cordance with  their  precise  position  in  the 
retina.  If  they  proceed  from  vessels  which 
are  superficial,  the  blood  is  spread  out,  as  in 
•the  last  variety,  in  round  or  oval  patches 
beneath  the  limiting  membrane  ;  but  if  the 
vessels  lie  a  little  deeper,  and  are  fairly  i 
engaged  in  the  fibre-layer,  the  blood  will 
separate  the  fibres  and  find  its  way  between 
them,  forming  flame-shaped  or  brush-like 
patclies,  which  are  often  very  numerous. 
Such  multiple  hsemorrhages  are  very  slowly 
absorbed,  and  have  a  tendency  to  recur ;  so  ' 
that  they  must  always  be  regarded  as  placing 
the  sight  in  serious  jeopardy.  They  are  often 
monocular,  and  they  do  not  point  to  any 
definite  disturbance  of  the  general  health. 
The  only  endeavour  so  to  connect  them  with 
which  the  writer  is  acquainted  was  made  by 
Mr.  Hutchinson,  who  described  some  cases 
of  flame-shaped  haemorrhage  in  persons  all 
of  whom  he  said  were  '  gouty  ' ;  but  it  will 
certainly  be  the  experience  of  most  prac- 
titioners that  flame-shaped  hfemorrhages  oc- 
cur in  many  patients  who  are  not  '  goiity  '  in 
the  ordinary  sense,  and  that  they  do  not 
occur  in  vast  numbers  of  those  about  the 


reahty  of  whose  gout  there  can  be  no  ques- 
tion. The  presence  of  multiple  haemorrhages 
is  sometimes  attended  by  a  considerable 
degree  of  irritation,  or  even  inflammation, 
in  the  tissues  among  which  the  blood  has 
been  effused ;  and  this  condition,  in  which 
the  retina  between  the  blood-spots  may  be- 
come opalescent  or  tm-bid,  has  been  described 
as  a  form  of  retinitis — retinitis  aiJOjjlectica. 
The  element  of  inflammation,  in  such  in- 
stances, is  probably  merely  a  reaction  con- 
sequent upon  the  injury  inflicted  upon  the 
tissues,  and  it  cannot  be  inferred  that  the 
bleeding  is  itself  the  result  of  any  inflam- 
matory process. 

Treatment. — In  this,  as  in  the  former 
variety,  there  is  no  special  indication  for 
treatment,  which  must  be  confined  to  the 
correction  of  any  manifest  disorder  of  the 
general  health,  followed,  in  most  instances, 
by  the  administration  of  iodides  or  bromides, 
as  medicines  calculated  to  assist  in  the 
absorption  and  removal  of  the  effused  pro- 
ducts. Any  indication  of  a  general  hiemor- 
rhagic  tendency,  or  of  a  state  allied  to  p)urpura 
or  scurvy,  would  require,  of  course,  full  con- 
sideration and  appropriate  treatment.  The 
extent  of  the  ultimate  injury  to  sight  will 
usually  depend  upon  the  extent  to  which  the 
perceptive  elements  of  the  retina  have  been 
compressed  or  disorganised,  either  by  the 
bleeding  itself,  or  by  other  changes  consecu- 
tive to  it. 

c.  Arterial.  —  Haemorrhages  which  are 
distinctly  arterial  are  not  uncommon  in  the 
fundus  of  the  eye,  and  can  generally  be  dis- 
tinguished without  difficulty  from  the  venous 
variety,  not  only  by  the  colour  of  the  effused 
blood,  but  also  by  the  situation  of  the  blood- 
patch,  and  by  its  manifest  relations  to  a 
small  arterial  branch,  which  may  often  be 
seen  to  have  dwindled  or  closed  beyond  the 
point  at  which  it  has  given  way.  Arterial 
hasmorrhages  are  mostly  multiple,  but  of 
small  individual  extent ;  and,  when  not  ui 
the  immediate  neighboinhood  of  the  optic 
disc,  are  most  commonly  seen  near  the  outer 
limits  of  the  ophthalmoscopic  field  of  view. 
They  are  generally  attended  by  sufficient 
imftairment  of  vision  to  occasion  complaint, 
and  thus  to  lead  to  their  detection  ;  but  they 
seldom  occasion  blindness.  They  call  for 
an  examination  of  the  urine  for  albumen, 
and,  failing  any  evidence  of  renal  mischief, 
they  are  chiefly  important  as  indications  of 
a  weakened  and  brittle  state  of  the  arterioles, 
likely  to  lead  to  intracranial  haemorrhage. 

Treatment. — Arterial  haemorrhages  into 
the  retina  point  to  the  necessity  of  diminish- 
ing, as  much  as  may  be  possible,  the  strain 
upon  the  arterial  coats,  by  such  means  as  the 
avoidance  of  muscular  exertion  or  mental 
emotion,  and  by  seeking  to  dimmish  the 
quantitj'  of  the  circulating  blood  by  a  dimi- 
nution in  the  quantity  of  fluid  ingested.  Even 
when  all  precautions  have  been  taken,  arterial 
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retinal  haemorrhages  are  common  foremnners 
of  apoplexy. 

7.  Embolism  of  the  Central  Artery  of  the 
Betina. — Embolism  of  the  central  artery  of 
the  retina,  or  of  one  of  its  branches,  is  a  con- 
dition of  not  infrequent  occurrence. 

Symptoms. — When  sudden  bhndness  of  one 
eye  occurs  in  a  person  who  is  the  subject  of 
valvular  disease  of  the  heart,  the  diagnosis 
can  scarcely  be  doubtful ;  but  the  ophthal- 
moscopic appearances  will  suffice  to  remove 
doubt  if  it  should  exist.  The  immediate 
effect  of  the  sudden  arrest  of  the  arterial 
circulation  of  the  retina  is  to  render  that 
membrane  opaque  and  of  a  milky  whiteness, 
except  over  the  macula  lutea,  where  the  ab- 
sence of  connective  tissue  prevents  any  such  j 
change  from  being  produced.  Here,  and  here 
only,  the  original  transparency  is  retained, 
and  the  colour  of  the  choroid  is  still  visible, 
with  the  result  that  the  macula  appears  as  a 
cherry-red  spot  in  the  midst  of  a  white  surface. 
When  not  concealed  by  the  opacity,  the  larger 
veins  of  the  retina  are  diminished  in  calibre 
and  contents,  and  their  blood  is  sometimes 
broken  up  into  detached  portions  separated 
by  interspaces.  The  arteries  are  empty,  and 
are  either  invisible  or  traceable  as  white 
lines  of  fibrous  tissue  in  the  general  milkiness 
of  the  fundus.  The  disc  is  usually  bleached, 
but  it  will  sometimes  happen  that  its  condi- 
tion may  be  temporarily  obscured  by  arterial 
haemorrhage,  occurring  from  some  twig  given 
oS  just  below  the  seat  of  the  embohxs,  and 
entering  the  eye  independently. 

The  driving  home  of  the  embolus  will 
throw  upon  such  a  twig  the  whole  force  of 
the  circulatory  vis  a  tergo,  and  may  thus 
rupture    it — an   occurrence   of  which  the 
writer  has  seen  several  examples.    The  blood 
so  effused  is  usually  absorbed  in  a  very  few  ; 
days,   revealing  the   white   disc   and  the  i 
collapsed  arteries,  and  removing  any  uncer- 
tainty which  might  have  existed  with  regard  | 
to  the  diagnosis.    The  opalescence  of  the  ! 
retina  also  disappears  before  long,  and  then  i 
only  the  secondary  nerve-atrophy  and  the  ! 
disappearance  of  the  arteries  remain  to  dis- 
close the  nature  of  the  original  affection. 
Embolism  seems  to  be  a  perfectly  hopeless 
condition,  because  there  is  no  anastomosis 
between  the  retinal  and  other  vessels  of  a 
sufficient   extent   to  maintain  a  collateral 
circulation.    The  writer  has  met  with  one 
instance  in  which  only  a  sector  of  the  field 
was  affected,  and  with  one  m  which  embolism 
of  a  very  small  branch  produced  loss  of  sight 
over  all  the  peripheral  parts  of  the  field, 
leaving  central  vision  almost  intact ;  but 
such   cases   are  among  the  curiosities  of 
ophthalmology,  and  complete  and  permanent 
loss  of  sight  of  the  affected  eye  is  the  result 
which  must  always  be  anticipated.  I 

8.  Retinitis. — Retinitis  is  commonly  de- 
scribed as  occiu'ring  in  three  chief  forms —  i 
the  albuminuric,  the  syphilitic,  and  the  pig-  \ 


mentary ;  but  the  writer  is  inclined  to  believe 
that  only  the  last  of  these  three  is  a  genume 
retinitis,  and  that  in  the  others  the  inflam- 
mation, if  it  should  exist,  is  merely  a  secon- 
dary consequence  of  the  irritation  produced 
by  the  presence  of  adventitioi^s  deposits. 

a.  Albuminuric  Metinitis. — In  the  so- 
caUed  albiuninuric  retinitis,  the  sequence  of 
events  appears  to  lend  support  to  the  con- 
tention of  the  late  Sir  William  GuU  and 
Dr.  Sutton,  to  the  effect  that  the  renal 
disease  is  not  an  original  affection,  but  only 
a  result  of  morbid  or  degenerative  changes 
which  are  common  to  the  whole  of  the  small 
arteries  of  the  body. 

Symptoms. — In  many  cases  of  albuminuria, 
the  sight  is  not  affected  from  first  to  last,  and 
the  retinas  remain  healthy.  In  some,  the 
retinal  changes  precede  the  appearance  of 
albumen  in  the  urine  ;  and,  in  the  majority, 
the  renal  and  retinal  changes  are  coincident. 
The  retinal  changes  are  of  two  kinds : 
namely,  arterial  haemorrhages,  occurring  in 
the  fibre-layer,  so  that  the  blood-patches 
assume  a  fibrillated  aspect  with  brush-like 
terminations;  and  the  formation  of  white 
patches,  either  of  cholesterine  deposit  or  of 
fatty  degeneration,  or  of  both  combined, 
scattered  irregularly  over  the  fundus,  but 
often  grouped  into  a  stellate  figure  around 
the  macula  lutea,  and  into  an  irregular  ring 
aromid  the  disc.  To  these  appearances  are 
added,  in  some  cases,  those  of  swelling  of  the 
disc-margins  with  effusion  into  the  retinal 
fibre-layer ;  and,  when  the  last-named  appear- 
ances are  presented,  there  is  always  a  far 
greater  deterioration  of  sight  than  when  they 
are  absent.  It  is  a  matter  of  daily  occur- 
rence that  the  existence  of  renal  disease  is 
not  susj)ected  until  impairment  of  sight  leads 
to  an  ophthalmoscopic  examination,  and  this 
to  the  discovery  of  the  retinal  changes  ;  and, 
in  every  hospital,  cases  which  apply  for  re- 
lief to  the  ophthalmic  department  are  con- 
stantly, on  this  ground,  transferred  to  the 
physician. 

Treatment. — The  treatment  of  the  renal 
maladies  which  produce  albuminuria  is  in  no 
way  modified  on  account  of  the  presence  of  a 
retinal  comphcation ;  and  the  unfavoixrable 
prognosis  which  must  generally  be  given  as 
regards  life  throws  into  comparative  insigni- 
ficance the  gradual  failure  of  vision,  which 
seldom  proceeds  to  complete  blindness. 

6.  Syphilitic  Retinitis. — This  is  usually  an 
incident  of  the  most  advanced  stages  of  the 
disease,  and  is  most  frequently  seen  in  per- 
sons who  have  been  inadequately  treated 
during  the  primary  stage,  but  who  have  for 
some  months  or  even  for  a  year  or  two  been 
free  from  S3anptoms. 

Symptoms. — Dimness  of  sight  is  then  com- 
plained of,  and  the  retina  is  found  to  present 
scattered  patches  of  very  irregular  outline, 
and  of  a  filmy  whitish  aspect.  Such  patches 
may  be  more  or  less  obscured  by  slight 
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general  turbidity  of  the  retina  itself,  or  of  the 
vitreous  body  in  its  immediate  vicinity,  the 
latter  condition  being  of  itself  almost  conclu- 
sive of  the  nature  of  the  malady. 

Treatment. — ^The  treatment  must  be 
greatly  governed  by  the  past  history  of  the 
case,  but  may  in  most  instances  turn  upon 
the  use  of  iodide  of  potassium  for  the  relief 
of  the  retinal  troubles,  followed  by  a  sufficient 
course  of  mercury  for  the  eradication  of  the 
syphilitic  taint. 

c.  Pigynentary  Retinitis. — This  appears  to 
be  a  true  inflammation  of  the  retina,  dif- 
fering from  the  foregoing  affections  in  that 
it  attacks  the  percipient  elements,  instead  of 
the  fibre-layer  or  the  connective  tissue  of  the 
membrane. 

^Etiology. — The  subjects  of  pigmentary 
retinitis  are  of  all  ages,  from  nine  or  ten 
years  to  seventy ;  and,  in  some  instances, 
the  duration  of  the  disease  has  been  as  much 
as  tvi'enty  years,  from  the  first  appearance  of 
the  symptoms  to  their  ultimate  termination  in 
blindness.  As  a  rule,  however,  the  patients 
are  young  adults,  or  persons  not  past  middle 
age. 

It  is  a  remarkable  featm*e  of  pigmentary 
retinitis  that  it  almost  invariably  attacks 
more  than  one  member  of  a  family ;  and  it 
has  been  said  to  be  especially  frequent  in  the 
offsprmg  of  marriages  of  consanguinity,  but 
this  statement  is  not  borne  out  by  English 
experience.  During  the  last  twenty  years 
the  writer  has  only  met  with  one  family  in 
whom  the  malady  had  this  history. 

Anatomical  Characters. —  From  the  ex- 
treme chronicity  of  its  course,  from  its  ob- 
stinacy, and  from  its  peculiar  anatomical 
distribution,  pigmentary  retinitis  should  pro- 
bably be  regarded,  together  with  some  forms 
of  choroiditis,  as  having  its  analogies  among 
some  of  the  chronic  diseases  of  the  skin.  It 
usually  appears  to  commence  in  a  narrow 
annulus  near  the  equator  of  the  eyeball, 
and  gradually  spreads  inwards  towards  the 
optic  disc ;  the  tissues  affected  are  the  per- 
ceptive and  pigmentary  layers  of  the  retina 
and  the  subjacent  chorio-capillaris,  which 
slowly  become  disorganised  and  matted  to- 
gether in  one  common  degeneration.  Coin- 
cidently  with  the  progress  of  the  disease, 
pigment  is  deposited  in  the  parts  affected, 
and  in  the  retina  superficial  to  them,  in  the 
form  of  irregular  lines  and  striations,  and 
especially  along  the  course  of  the  main 
arterial  branches.  As  the  annulus  of  disease 
gradually  closes  in  upon  the  maciila,  the  optic 
disc  undergoes  atrophy  of  a  kind  which  gives 
it  a  peculiar  tint  of  whiteness,  very  readily 
recognisable  when  it  has  once  been  noticed, 
and  the  central  vessels,  both  veins  and 
arteries,  dwindle  in  size. 

Symptoms. — The  subjective  symptoms  are 
as  characteristic  as  the  ophthalmoscopic  ap- 
pearances. Over  the  region  actually  invaded, 
the  perceptive  elements  of  the  retina  are  de- 


stroyed, and  the  power  to  receive  visual  im- 
pressions is  lost.  The  fibre-layer  not  being 
implicated,  the  conduction  of  impressions 
from  parts  of  the  retina  more  peripheral  than 
the  disease  may  remain  unaffected ;  and 
hence  we  may  have  a  blind  zone  surround- 
ing the  centre  of  the  field  of  vision,  and  siur- 
rounded  itself  by  a  zone  still  more  external, 
in  which  dim  vision  is  preserved.  But  the 
salient  symptoms  are  two — the  gradual  con- 
traction of  the  field  of  vision  due  to  the  pro- 
gi-essive  encroachments  of  the  disease ;  and 
night-blindness,  due  to  the  nerve-atrophy, 
which  interferes  with  the  conduction  or  per- 
ception of  any  but  strong  impressions.  When 
these  symptoms  co-exist ;  when  the  field  of 
vision  is  small  and  becoming  gradually 
smaller ;  and  when  the  patient,  who  can  still 
see  fairly  in  the  daj  time,  can  scarcely  find 
his  way  about  as  dusk  begins  to  fall,  we  may 
predict  the  ophthalmoscopic  appearances 
with  a  very  near  approach  to  certainty.  The 
optic  disc  will  be  umiaturally  pale,  and  the 
fundus  overstrewn,  towards  the  periphery, 
with  irregular  black  lines  and  stripes,  of 
which  it  is  quite  possible  that  none  may  be 
visible  within  that  portion  of  the  field  of  the 
ophthalmoscope  which  includes  the  disc. 

Diagnosis. — Pigmentary  retinitis  may  pos- 
sibly be  mistaken  for  the  inost  chronic  form 
of  glaucoma,  on  account  of  the  contraction 
of  the  field  of  vision  ;  but  it  may  be  distin- 
guished by  the  absence  of  high  tension,  by 
the  night-blindness,  and  by  the  pigmentation 
of  the  retina.  It  may  also  be  mistaken  for 
the  atrophy  of  sclerosis,  but  only  if  the  oph- 
thalmoscopic exammation  is  limited  to  the 
nerve-disc,  to  the  exclusion  of  the  surround- 
ing parts  of  the  fundus. 

Treatment. — In  the  treatment  of  a  disease 
so  essentially  chronic,  it  is  diflicult  to  arrive 
at  any  trustworthy  evidence  concerning  the 
etficacy  of  a  remedy,  but  the  prolonged  ad- 
ministration of  iron,  rather  as  a  food  than  as 
a  medicine,  is  at  least  of  a  certain  degree  of 
utility  in  arresting  the  progress  of  the  maladj^. 
The  preparation  employed  is  probably  not 
material,  and  some  may  be  fomid  to  suit 
particular  persons  better  than  others  ;  but  the 
writer  is  accustomed  to  begin  with  the  tinc- 
ture of  the  percliloride,  in  doses  of  five 
minims,  well  diluted  and  given  three  times  a 
day  as  part  of  a  meal. 

9.  Detachment  of  the  Betiiia. — Synon.  : 
Subretmal  Dropsj-. — This  is  a  condition  the 
causes  of  which  have  never  been  satisfactorily 
explained,  but  it  has  been  attributed  to  the 
contraction  of  infiammatory  effusions  in  the 
vitreous  body,  which  have  been  supposed 
thus  to  exert  traction  on  the  retina. 

The  first  symptom  which  attracts  the  at- 
tention of  the  patient  is  the  loss  of  part, 
usually  either  the  upper  or  the  lower  part,  of 
the  field  of  vision ;  and  it  is  manifest  that 
loss  of  the  upper  part  of  the  field  means  de- 
tachment of  the  lower  part  of  the  retina,  and 
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vice  versa.  Detachment  is  sometimes  pro- 
duced by  a  blow  or  injury,  but  more  fre- 
quently it  occurs  without  any  assignable 
cause,  either  local  or  constitutional.  One  or 
both  eyes  may  be  affected. 

The  diagnosis  of  the  disease  is  rendered 
easy  by  the  ophthalmoscope,  which  exhibits 
the  detached  portion  as  a  sort  of  floating 
prominence,  projecting  into  the  interior  of  the 
eyeball,  generally  bluish-white  in  colour,  and 
crossed  by  the  retinal  blood-vessels. 

The  prognosis  is  very  unfavourable  in  the 
majority  of  instances,  and  treatment  is  seldom 
effectual. 

Treatment. — Cases  have  been  recorded  in 
which  disappearance  of  the  sub-retinal  fluid, 
and  restoration  of  vision,  have  followed  pro- 
longed confinement  in  the  suj)ine  postiu-e ; 
and  the  oecm-rence  of  improvement  after 
spontaneous  rupture  of  the  detached  portion 
suggested  to  von  Graefe  the  advisabihty  of 
producing  such  a  rupture  by  artificial  means. 
Various  operations  have  been  undertaken  for 
this  purpose,  and  also  for  the  evacuation  of 
the  sub-retinal  fluid  through  a  puncture  in 
the  outer  tunics  of  the  eye,  and  have  in  a  few 
instances  been  partially  successful ;  but  the 
evidence  in  their  favour  is  at  present  very 
feeble,  and  hardly  establishes  more  than  that 
attempts  of  such  a  nature  may  be  made,  if  it 
is  certain  that  the  sight  will  be  irretrievably 
lost  in  the  absence  of  interference.  The 
writer  once  obtained  an  excellent  result  by 
puncturing  a  detached  retina  in  an  eye  from 
which  cataract  had  been  removed  eleven 
years  before ;  but  the  punctm-e  was  greatly 
facilitated,  and  its  risks  were  in  a  correspond- 
ing degree  dimmished,  by  the  absence  of  the 
lens.  Two  or  three  years  later,  however,  the 
detachment  returned  and  became  complete. 
The  tendency  of  detachment,  especially  in 
the  upper  portion  of  the  retina,  is  to  increase 
until  the  whole  membrane  is  elevated  from 
the  choroid,  and  vision  is  entirely  destroyed. 
It  must  be  borne  in  mind  that  detachment 
may  be  simulated,  or  may  even  be  caused, 
by  the  growth  of  intra-ocular  tumours,  sarco- 
matous or  ghomatous,  which  may  demand 
the  early  removal  of  the  eyeball.  Such  cases 
would  usually  be  distinguished  from  simple 
detachment  by  the  increased  hardness  of  the 
eyeball,  which  the  morbid  growth  almost 
necessarily  occasions,  and  which  would  be  the 
more  significant  inasmuch  as  detachment 
alone  is  usually  accompanied  by  diminished 
tension.  It  must  nevertheless  be  remembered 
that  normal  tension  does  not  absolutely  pre- 
clude the  presence  of  tumour ;  as  there  are 
well-authenticated  cases  in  which  the  absorp- 
tion of  the  ocular  fluids  has,  for  a  time,  pre- 
cisely kept  pace  with  the  increase  of  the 
growth. 

10.  Glioma. — This  name  has  been  given  by 
Virchow  to  a  maHgnant  growth  which  has  its 
origin  in  the  neuroglia,  or  connective  tissue  of 
the  nervous  system,  and  which  was  formerly 


described  as  encephaloid  cancer.  Wlien- 
originating  in  the  retina,  it  early  produces 
loss  of  sight,  and  presently  shows  through 
the  pupil  as  a  substance  of  a  primrose-yellow 
colour,  by  which  the  stUl  transparent  lens  is 
pressed  forward  towards  the  cornea.  It  is 
chiefly  a  disease  of  childhood,  and  has  been 
seen  by  the  writer  as  early  as  the  fifth  week 
of  infant  life.  It  is  liable,  by  superficial 
observers,  to  be  mistaken  for  congenital  or 
infantile  cataract,  an  error  which  must  be 
carefully  guarded  against,  because  the  early 
and  entire  removal  of  the  eye,  together  with 
as  much  of  the  optic  nerve  as  can  be  reached, 
furnishes  the  only  hope  of  preserving  the  Ufe 
of  the  patient.  When  the  operation  is  per- 
formed sufficiently  early,  it  has  in  a  few  in- 
stances been  completely  successful,  cases 
having  been  recorded  in  which  no  recurrence 
of  cancer  has  happened  after  the  lapse  of 
years.  In  the  great  majority,  however,  re- 
currence and  death  have  terminated  the 
history. 

11.  Sarcoma. — This  differs  from  glioma  in 
havmg  its  origin  in  the  choroid,  and  in  being 
of  a  darker  colour,  and  sometimes  pigmented 
or  melanotic.  It  is  at  least  equally  malignant, 
produces  similar  symptoms,  and  requires  the 
same  treatment. 

VIII.  Diseases  of  the  Choroid, — Dis- 
eases of  the  choroid,  recognisable  by  the  oph- 
thalmoscope, are  almost  limited  to  certain 
chronic  forms  of  inflammation  and  of  atrophy ; 
for,  in  any  acute  choroiditis,  there  is  always 
too  much  turbidity  of  the  vitreous  body  to 
allow  the  state  of  the  membrane  to  be  seen. 

Chronic  Choroiditis. — The  chronic  forms 
of  choroiditis  are  remarkable  for  leading 
to  an  undue  formation,  or  to  a  great  dis- 
placement, of  the  choroidal  pigment ;  and 
to  the  ultimate  complete  wasting  and  disap- 
pearance of  the  portions  of  the  choroid  which 
are  afl'ected,  so  that  over  these  portions  there 
wiU  ultimately  be  no  choroid  visible,  and  the 
ordinary  red  colour  of  the  fundus  will  be  re- 
placed by  the  ivory  whiteness  of  the  inner 
surface  of  the  sclerotic. 

Chronic  choroiditis  may  be  divided  into 
two  chief  varieties — the  disseminated  and  the 
diffused.  The  disseminated  occurs  chiefly 
in  children,  and  chiefly,  perhaps  exclusively, 
in  those  who  are  the  subjects  of  inherited 
syphiUs.  It  is  seldom  seen  imtil  its  period 
of  activity  is  passed.  A  child  is  brought  on 
accoimt  of  defective  vision,  which  has  pro- 
bably existed  from  birth  or  fi-om  a  time  but 
little  subsequent  to  it ;  and  the  ophthalmo- 
scope displays  a  number  of  small  white  spots, 
with  black  borders,  scattered  irregularly  over 
the  fimdus  of  the  eye.  The  white  spots  are 
patches  of  choroidal  atrophy,  and  the  black 
borders  are  rings  of  increased  pigment-forma- 
tion, by  which  the  spots  of  inflammation, 
which  must  have  been  comparable  to  Httle 
pimples,  have  been  surrounded. 

Treatment. — Such  cases  admit  of  no  treat- 
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ment,  except  in  the  rare  instances  in  which 
some  active  mischief  may  be  detected,  in  the 
shape  of  small  patches  or  spots  in  which 
effusion  has  not  yet  jDassed  into  atrophy,  and 
in  which  such  an  antisyphihtic  treatment 
should  be  employed  as  the  state  of  the  patient 
may  otherwise  permit  or  indicate. 

Diff'used  choroiditis  is  more  frequently  an 
affection  of  adult  age ;  and,  although  very 
frequently  syphilitic,  is  not  invariably  so.  It 
differs  from  the  foregoing  chiefly  in  the  ab- 
sence of  any  defined  shape  or  precise  hmi- 
tation  of  the  parts  affected.  In  the  early 
stages  the  choroid  is  seen  to  be  troubled  by 
congestion  or  effusion,  and  these  conditions 
pass  gradually  into  abnormal  pigmentation 
and  atrophy.  The  course  of  the  disease  may 
be  very  chronic  and  hregular,  and  different 
stages  of  it  may  be  seen  at  the  same  time  in 
different  parts  of  the  same  eye. 

The  prognosis  may  in  general  be  moderately 
favourable ;  for,  although  the  choroiditis  de- 
stroys the  portion  of  retina  immediately  in 
front  of  it,  its  extension  is  very  capricious, 
and  it  may  often  be  arrested  in  time  to  leave 
large  portions  of  the  eye,  and  especially  the 
central  portions,  imhurt.  When  it  occurs  in 
the  vicinity  of  the  macula  lutea,  so  as  to 
imperil  central  vision,  it  is  much  more  for- 
midable than  when  confined  to  the  more 
peripheral  parts  of  the  choroidal  membrane. 

Treatment.— Whenever  there  is  a  history 
of  syphilis,  this  must  be  taken  as  the  clue  to 
treatment ;  and,  if  no  syphilis  can  be  dis- 
covered, the  chief  reliance  must  be  placed 
upon  rest  of  the  eyes,  occasional  depletion 
from  the  temples  by  Heurteloup's  leech, 
counter-irritation  by  blisters  or  setons,  and 
such  mternal  medication  as  the  general  state 
of  the  patient  may  suggest. 

IX.  Diseases  of  the  Vitreous  Body. 
Diseases  of  the  vitreous  body  are  as  yet  very 
imperfectly  understood,  and  we  know  little 
more  concerning  them  than  that  this  sub- 
stance is  liable  to  become  turbid  in  certain 
forms  of  acute  general  inflammation  of  the 
eye ;  and  that  it  is  sometimes  rendered  turbid, 
without  inflammation,  by  the  presence  of 
floating  films  which  may  be  readily  seen  by 
the  ophthalmoscope,  and  which  may  be  so 
numerous  as  to  form  a  serioiis  impediment 
to  vision. 

1.  Turbidity. — -Tm'bidity  of  the  vitreous 
is  very  common  in  syphflitic  cases ;  but  the 
films  referred  to  are  seen  when  no  sj'philis 
can  be  suspected.  Their  number,  and  their 
free  movements,  show  that  the  vitreous  must 
in  great  measure  have  lost  its  natural  semi- 
solid consistence,  and  have  become  fluid ; 
but  little  or  nothing  is  known  of  their  actual 
pathology. 

Treatment. — The  most  effectual  treatment 
for  flocculi  in  the  vitreous  is  usually  diapho- 
resis by  the  subcutaneous  injection  of  from 
two  to  four  minims  of  a  10  per  cent,  solution 
of  hydrochlorate  of  pilocarpine,  which  may 


be  repeated  on  alternate  days.  Local  counter- 
irritation  with  iodine  may  also  be  practised ; 
and  iodide  of  potassimn  may  be  given  inter- 
nally in  such  doses  as  circumstances  will 
allow. 

2.  MusccB  Volitantes. — ^A  phenomenon  re- 
ferred to  the  vitreous  body  is  the  appearance 
of  the  moving  particles,  or  strmgs  of  beaded 
filaments,  which  are  commonly  called  miisccB 
volitantes.  True  muscaB  are  known  by  the 
negative  character  that  the  particles  which 
produce  them  cannot  be  seen  by  the  ophthal- 
moscope ;  and  by  the  positive  character  that 
they  never  so  intervene  between  the  eye  and  an 
object,  however  small,  as  to  exclude  the  latter 
from  view.  They  are  seen  most  readily  against 
a  white  field,  as  a  white  wall  or  a  white 
cloud,  or  in  the  illuminated  field  of  a  micro- 
scope when  there  is  no  object  in  view  ;  and 
they  float  aboiit  with  uncertain  movements, 
but  always  a  little  out  of  the  direct  line  of 
sight.  They  are  occasioned  by  the  filamen- 
tous framework  of  the  vitreous  body,  and  by 
the  cell-nuclei  or  other  irregularities  upon 
the  filaments.  These  bodies,  without  being 
opaque,  yet  differ  in  the  precise  degree  of 
their  transparency  fr'om  the  fluid  which 
surrounds  them ;  and  hence  they  cast  upon 
the  retina  shadows,  which  are  then  mentally 
projected  outwards  into  space  as  floating 
objects.  The  projected  shadows  appear,  ol 
eovirse,  enormously  larger  than  the  micro- 
scopic specks  which  produce  them,  and  the 
latter  are  wholly  unimportant  and  of  no 
morbid  signification.  Muscte  may  be  dis- 
covered by  any  person  by  the  simple  expe- 
dient of  looking  through  a  very  fine  perfora- 
tion in  a  metal  disc  at  a  bright  surface  ;  and 
they  are  more  conspicuous  to  some  2)ersons 
than  to  others,  on  account  of  the  varying 
diffei'ences  which  may  exist  in  different  eyes 
or  in  the  same  eyes  at  different  tunes  or 
under  different  conditions,  between  the  index 
of  refi'action  of  the  filaments  and  nuclei  and 
that  of  the  surroimding  fluid.  Moreover,  by 
the  operation  of  an  obvious  physical  law,  the 
more  distant  the  particle  from  the  retina,  the 
larger  will  be  its  shadow  upon  that  mem- 
brane, and  the  larger  and  more  conspicuous 
will  it  appear.  For  this  reason,  and  on  ac- 
count of  the  elongation  of  the  myopic  eyeball, 
muscse  are  usually  more  complained  of  by 
the  short-sighted  than  by  others.  They  are 
often  sources  of  great  uneasiness  to  patients  ; 
but,  when  once  their  true  character  is  known, 
they  may  be  entirely  disregarded  as  harmless 
appearances,  the  natural  results  of  physio- 
logical structure.  It  is  often  important  that 
the  physician  should  be  able  to  make  their 
nature  understood,  in  order  that  he  may  dis- 
sipate, once  for  all,  the  unfounded  apprehen- 
sions which  may  be  occasioned  by  their  pre- 
sence. 

X.  Diseases  of  the  Eyelids.  —  The 

external  sinfaces  of  the  eyelids,  as  parts  of 
the  common  integument,  are  liable  to  all  its 
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diseases,  and  may  thus  participate  in  erysipe- 
latoiis  inflammation,  in  eruptions,  and  in  the 
results  of  injury,  besides  becoming  the  seats 
of  naevi,  moles,  warts,  and  other  growths. 
Among  the  diseases  special  to  the  formation 
of  the  eyelids,  the  most  important  are  the 
variations  of  shape  to  which  they  are  siibject, 
generally  from  the  contraction  of  inflamma- 
tory exudations,  but  sometimes  from  per- 
verted muscular  action ;  the  cystic  tumours 
which  are  produced  by  obstruction  of  the 
orifices  of  Meibomian  glands ;  the  inflam- 
mation of  the  follicles  of  the  eyelashes,  or 
blepharitis ;  spasmodic  closm-e,  from  ab- 
normal muscular  contraction;  and  either 
patency  or  passive  closure,  from  paralysis. 
Many  of  these  affections  are  distinctly  siir- 
gical,  and  others  are  only  parts  or  symptoms 
of  more  general  disorders. 

1.  Blepharitis. — Blepharitis,  or  inflamma- 
tion of  the  follicles  of  the  eyelashes,  has  re- 
ceived a  great  variety  of  names  from  different 
writers,  and  is  frequently  known  as  tinea 
tarsi,  or,  in  its  more  advanced  stage,  as 
lippitudo.  The  disease  consists  essentially 
of  an  inflammation  of  the  hning  membrane 
of  a  hair- follicle  from  which  an  eyelash 
springs. 

Symptoms. — The  first  manifest  symptoms 
are  a  small  swelling  close  to  the  edge  of  the 
eyehd,  generally  of  the  upper  lid ;  and  the 
formation  of  a  crust  around  the  bases  of  the 
cUia  which  proceed  from  the  swollen  part. 
The  swelling  does  not  extend  farther  up  the 
lid  than  to  the  breadth  of  about  a  line,  but  it 
soon  spreads  along  the  border  until  the  whole  I 
length  is  involved,  and  it  usually  spreads  also 
to  the  lower  lid,  manifestly  in  consequence 
of  the  contao;ious  character  of  the  discharge. 
If  the  crust  is  removed,  and  if  the  part  from 
which  it  springs  is  magnified  and  carefully 
examined,  it  will  be  seen  that  the  mouths  of 
the  follicles  are  somewhat  open,  no  longer 
fitting  closely  to  the  issuing  hairs  ;  and,  in  a 
few  moments,  a  clear  fluid  will  be  seen  to 
exude,  and  speedily  to  dry  into  a  crust  or 
film,  which  covers  the  opening  as  if  with  a 
varnish.  Many  of  the  hairs  in  the  affected 
follicles  are  loosened,  and  faU  readily,  or 
may  be  removed  painlessly  by  slight  trac- 
tion. If  the  case  is  neglected,  the  follicles 
are  before  long  destroyed  as  hair-bearing 
organs,  so  that  the  lost  cUia  are  no  longer 
reproduced ;  and,  at  the  same  time,  the 
exudation  which  constitutes  the  subcutane- 
ous swelling  of  the  lid-margin  begins  to 
undergo  contraction,  and  in  this  way  gra- 
dually everts  the  cartilage  of  the  lid.  The 
edges  of  the  lids  become  red,  swollen,  and 
unsightly ;  the  lachrymal  puncta  are  dis- 
placed outwards  in  such  a  manner  that  they 
can  no  longer  take  up  the  tears ;  the  eyes 
have  lost  the  protection  of  the  lashes,  and 
are  exposed  to  numerous  sources  of  irritation 
from  atmosiiheric  particles  and  other  causes, 
so  as  to  be  especially  prone  to  conjunctival 


and  corneal  inflammations;  and  these  results 
are  almost  incurable.  It  is  therefore  very 
important  that  blepharitis  should  be  effec- 
tually treated  in  its  early  stages,  when,  if 
only  due  care  be  taken  in  the  selection  and 
use  of  remedies,  it  is  an  exceedingly  trivial 
affection. 

Treatment. — The  most  essential  part  of 
the  treatment  is  to  remember  that  the  secre- 
tion which  forms  the  crust  is  of  such  a  nature 
that  it  is  not  very  easy  of  removal,  and  that, 
while  it  remains  in  situ,  no  remedies,  how- 
ever judiciously  chosen,  can  obtain  access  to 
the  parts  really  affected  by  the  disease.  The 
crust  is  composed  partly  of  the  already  men- 
tioned secretion  from  the  inflamed  surfaces, 
partly  of  the  greasy  secretion  of  the  Mei- 
bomian glands  ;  and  it  is  the  admixture  of 
the  latter  which  renders  the  crusts  difficult 
of  removal  by  water  alone.  A  solution  of 
bicarbonate  of  sodium,  of  the  strength  of  five 
grains  to  the  ounce  of  warm  water,  will  re- 
move them  readily ;  and  this  solution  should 
be  applied  in  such  a  manner  as  to  soak  into 
the  crusts  and  loosen  them  thoroughly  be- 
fore any  attempt  is  made  to  detach  them. 
As  soon  as  they  are  detached,  the  surface 
beneath  should  be  gently  dried  with  a  morsel 
of  absorbent  rag,  and  then  an  astringent 
should  be  applied  immediately,  so  that  it 
may  find  its  way  down  into  the  depths  of 
the  hair-follicles,  and  may  thus  reach  the 
seat  of  the  malady.  The  best  astringent  is 
generally  the  ointment  of  the  precipitated 
yellow  oxide  of  mercury,  or  Pagenstecher's 
ointment,  already  recommended  for  the  cure 
of  ulcers  of  the  cornea ;  and  this  may  be 
applied  to  the  affected  part  by  the  tip  of  a 
finger.  If  amendment  does  not  speedily  fol- 
low, it  may  be  suspected  that  the  crusts  have 
been  imperfectly  removed,  or  the  applications 
imperfectly  made,  and  it  will  be  well  for  the 
practitioner  personally  to  superintend  the  pro- 
cess. "When  this  has  been  done,  if  the  affec- 
tion continues  obstinate,  some  other  astrin- 
gent should  be  tried,  and  the  nitrate  of  silver 
is  among  the  best  for  this  purpose.  Amend- 
ment of  the  lid-margin  may  generally  be 
quickly  produced ;  but  the  disease  will  for  a 
long  time  \uxk  in  the  depths  of  the  foUicles, 
and  the  treatment  must  be  continued  vmtil 
all  subcutaneous  swelling  has  disappeared 
from  the  lid-margins.  Unless  this  be  done, 
speedy  relapse  is  inevitable,  the  inflammation 
soon  creeping  out  of  the  follicles  again  and 
recovering  the  ground  of  which  it  had  been 
deprived.  Such  a  result  is  constantly  seen 
in  hospital  practice,  in  spite  of  all  efforts  to 
guard  against  it,  and,  in  prescribing  for 
blepharitis,  it  is  always  desirable  to  warn 
parents  of  the  perseverance  which  will  be 
required,  and  of  the  great  importance  of 
obtaining  a  radical  cure.  There  can  be  no 
doubt  that  blepharitis  is  exceedingly  con- 
tagious through  the  medium  of  its  secretion, 
conveyed  upon  sponges,  towels,  or  fingers, 


EYE,  AND  ITS  APPENDAGES,  DISEASES  OP 


669 


and  this  should  be  fully  recognised  whenever 
it  attacks  children  who  are  attending  a  school. 
The  name  '  tinea  tarsi '  may  perhaps  be  taken 
as  the  expression  of  a  belief  that  the  disease 
is  allied  to  tinea  tonsurans,  and  that  it  is 
produced  by  the  growth  of  a  parasitic  fungus. 
The  writer  does  not  at  present  see  any  sufd- 
cient  ground  for  the  adoption  of  this  opinion. 

2.  Entropium  and  Ectrojnum. — Incm'va- 
tion  and  excurvation  of  the  eyelids  may  be 
looked  upon  as  purely  surgical  maladies. 
The  former  exposes  the  eyes  to  injm'y  from  the 
irritation  of  inturued  eyelashes  {trichiasis); 
the  latter  from  foreign  bodies  of  various 
kinds. 

Treatment. — The  remedy  for  both,  when 
any  is  practicable,  must  usually  be  sought  in 
a  surgical  operation.  An  exception  depends 
upon  the  fact  that  ectropium  is  sometimes  pro- 
duced by  paralysis  of  the  facial  nerve,  which 
renders  the  orbicularis  muscle  tlaccid  and 
powerless,  and  permits  the  lower  lid  to  fall 
downwards  under  the  influence  of  gravity. 
The  cm'e  of  the  general  nerve -affection  may 
restore  the  power  of  the  muscle,  and  may  in 
time  lead  to  complete  recovery  of  the  natural 
position  of  the  lid.  In  such  cases,  even  if  j 
electricity  does  not  form  part  of  the  general 
treatment  of  the  paralysis,  it  may  often  be 
applied  with  benefit  to  the  orbicularis. 

3.  Blejjharos'pasmus. — This  term  is  gene-  | 
rally  employed  to  denote  an  intermittent 
closure  of  the  eyelids  by  an  involuntary 
action  of  the  orbicularis,  in  response  to  some 
concealed  soiu-ee  of  mitation ;  and  is  thus 
broadly  distinguished  from  the  spasm  which 
accompanies  photophobia. 

Symptoms. — The  spasm  is  most  liable  to 
occur  in  circiunstauces  of  mental  excitement. 
Thus,  in  one  of  the  writer's  patients,  who 
was  a  skilful  cook,  the  eyes  were  apt  to  close, 
and  to  remain  closed  for  some  minutes,  at 
the  critical  period  of  an  important  dish.  ' 
Another  patient  was  a  schoolmistress,  and  j 
the  spasm  would  interrupt  the  progi'ess  of  a 
lesson  to  a  class,  being  doubtless  to  some  ex- 
tent excited  by  the  dread  of  its  occm-rence. 
In  a  third  case,  the  patient  being  a  gentle- 
man habituated  to  riding  and  driving,  the 
spasm  would  be  excited  by  physical  irritants, 
such  as  wind  or  dust,  and,  almost  certainly, 
by  circmiistances  which  required  the  eyes  to 
be  wide  open  as  a  condition  of  sale  guidance. 
The  motor  nerves  appear,  as  a  rule,  to  be 
merely  the  passive  conductors  of  a  reflected 
impulse,  and  the  trou.ble  seems  usually  to  be 
dependent  upon  a  morbid  condition  of  the 
fifth,  or  upon  a  source  of  irritation  in  some 
peripheral  i^art  from  which  a  twig  of  the 
fifth  passes  to  the  centre. 

Treatment. — In  the  treatment  of  such 
cases,  it  is  sometimes  possible  to  find  the 
twig  which  conveys  the  impression  ;  that  is 
to  say,  to  discover  a  j)oint  where  pressure, 
sufficiently  firm  to  arrest  conduction,  will  at 
once  relax  the  spasm.    Such  points  should 


be  looked  for  at  the  supra-orbital  notch,  over 
the  malar  bone,  and  in  any  other  situation 
suggested  by  special  circmnstances ;  and,  if 
a  point  at  which  pressure  will  arrest  the 
spasm  is  discovered,  we  learn  at  once  by 
what  branch  of  the  fifth,  and  therefore  ap- 
proximately from  what  region,  the  irritation 
is  conveyed,  and  where  its  source  is  to  be 
sought  for.  If  notliing  can  be  discovered  by 
careful  examination,  decayed  teeth,  accumu- 
lations of  cerumen  in  the  ears,  and  conjunc- 
tival granulations  are  possible  conditions 
which  should  be  looked  for,  and  which  should 
receive  attention  if  they  are  found.  When 
all  otlier  treatment  has  failed,  the  spasm  has 
sometimes  been  stopped  by  subcutaneous 
section  of  a  sensory  nerve;  and  this  may 
always  be  practised  hopefidly  if  the  spasm 
can  be  arrested  by  pressme  on  some  definite 
spot,  which  must  then  serve  for  the  guidance 
of  the  knife.  If  no  such  spot  can  be  found, 
section  of  the  supra-orbital  nerve,  and  next  of 
the  subcutaneous  malar,  may  be  attempted; 
since  neither  of  these  is  sufficiently  impor- 
tant for  its  temporary  disablement  to  be 
set  against  even  the  possibility  of  relief  from 
a  very  distressing  affection.  In  some  cases, 
however,  it  wordd  appear  that  the  mischief 
must  be  central,  and  that  no  section  of  an 
afferent  nerve  can  be  usefid.  The  division 
of  the  motor  nerves  of  the  orbicular  muscles, 
if  it  could  be  successfully  accomijlished, 
would  produce  a  paralysis  even  more  in- 
jurious than  the  spasm ;  and  the  cases  m 
which  the  latter  is  due  to  central  irritation 
or  other  trouble,  unless  they  can  be  relieved 
by  medicine,  and  by  the  rectification  of  what- 
ever may  be  manifestly  vin'ong  in  the  con- 
dition of  the  patient,  offer  very  small  hope 
of  improvement.    See  Facial  Spasm. 

4.  Ptosis. — Ptosis  is  a  condition  of  perma- 
nent passive  closure  of  an  upper  eyelid  as  a 
consequence  of  paralysis  of  its  levator  muscle, 
or  it  may  happen  in  consequence  of  this 
muscle  having  been  torn  from  its  attachment 
to  the  tarsal  cartilage,  so  that  it  can  no  longer 
modify  the  position  of  the  lid. 

Symptoms. — Paralytic  ptosis  may  be  either 
partial  or  comj)lete,  according  to  the  degree 
of  the  nerve-affection ;  and  as  the  levator 
palpebrae  is  supplied  by  the  third  nerve, 
which  supplies  also  the  superior,  the  internal, 
and  the  inferior  rectus,  as  well  as  the  inferior 
oblique,  the  sphincter  pupilke,  and  the  ciliary 
muscle,  ptosis  is  usually  accompanied  by 
paralysis  of  one  or  more  of  these  muscles. 
\Vlien  they  are  all  affected,  the  eyeball  is 
tm-ned  outwards  by  the  action  of  the  exter- 
nal rectus,  and  is  immovable  in  other  direc- 
tions exceiiting  feebly  by  the  superior  oblique. 
The  pupil  is  dilated,  and  the  power  of  adjust- 
ing the  eye  for  near  vision  is  impaired  or  lost, 
although,  when  the  lid  is  raised,  near  objects 
can  still  be  distinctly  seen  by  the  aid  of  a 
convex  lens.  Wien  all  the  muscles  supplied 
by  the  third  nerve  are  affected,  the  uiference- 
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is  that  the  cause  of  paralysis  is  acting  upon 
the  common  trunk  of  the  nerve  ;  and  such  a 
cause  is  not  infrequently  the  presence  of 
periosteal  swelling  at  the  sphenoidal  fissure. 
If  only  some  of  the  muscles  are  affected,  the 
inference  is  that  the  cause  of  the  paralysis  is 
either  limited  to  the  central  nuclei  of  origin 
of  certain  filaments,  or  else  that  it  is  situated 
anteriorly  to  the  division  of  the  main  trunk 
into  the  branches  which  proceed  to  different 
parts ;  and  it  is  conceivable  that  the  Umita- 
tions  of  the  paralysis  may  point,  with  toler- 
able certainty,  to  the  precise  locality  of  the 
disorder. 

The  causes  of  ptosis,  as  of  other  paralytic 
affections  of  single  cranial  nerves,  apart  from 
injm-ies  and  the  pressure  of  morbid  growths, 
may  almost  be  reduced  to  syphilis  and  to 
impaired  nutrition  of  the  centres,  the  latter 
usually  connected  with  hard  mental  work 
and  worry.  In  every  case,  evidence  of 
syphilis  should  be  carefully  sought  for  ;  and, 
if  found,  should  determine  the  nature  of  the 
treatment,  as  it  will  also  of  the  prognosis, 
which,  in  such  instances,  may  be  generally 
favourable.  In  cases  of  the  second  class, 
where  there  is  no  evidence  of  syphilis,  and 
where  the  symptoms  point  to  general  impair- 
ment of  nervous  energy,  the  administration 
of  iodide  of  potassium,  in  combination  with 
tonics,  will  sometimes  be  useful;  but  the 


main  reliance  must  be  placed  upon  rest,  good 
living,  and  external  surroundings  favourable 
to  the  restoration  of  health. 

5.  Diplopia. — Double  vision,  although  it 
has  no  proper  relation  to  the  subjects  treated 
of  in  the  present  section,  is  yet  so  far  allied 
to  ptosis  that,  when  occurring  suddenly,  it  is 
almost  always  an  effect  of  paralysis  or  of 
paresis  either  of  the  sixth  nerve  of  one  eye, 
supplying  its  external  rectus,  or  of  the  branch 
of  the  third  which  supplies  its  internal  rectus. 
In  the  former  case  the  affected  eye  will  deviate 
inwards,  and  wiU  have  limited  range  of  move- 
ment towards  the  outer  canthus ;  while  in 
the  latter  case  these  conditions  will  be  re- 
versed. 

As  regards  the  causes  and  treatment  of 
these  limited  forms  of  paralysis,  there  is  no- 
thing to  add  to  what  has  already  been  stated 
about  ptosis.  It  is  sometimes  desirable,  while 
the  diplopia  continues,  to  exclude  the  deviat- 
ing eye  from  vision  by  a  shade,  an  opaque 
spectacle-glass,  or  other  suitable  contrivance, 
on  account  of  the  vertigo  and  uncertainty  of 
gait  which  may  be  occasioned  by  the  double 
images. 

See  also  Exophthalmic  Goitre  ;  Laceymal 
Apparatus,  Diseases  of;  Lagophthalmos  ; 
Orbit,  Diseases  of ;  Strabismus  ;  Stye  ;  and 
Vision,  Disorders  of. 

B.  Brudenell  Carter. 


FACHING-EN,  in  Nassau,  Prussia. 

Acidiilous  gaseous  waters. — See  Mineral 
Waters. 

FACIAL  PARALYSIS.  —  Synon.  : 
Paralysis  of  the  Portio  dura  ;  Bell's  Para- 
lysis. 

Definition. — Paralysis  of  the  muscles  of 
the  face,  due  to  disease  or  injury  of  the 
nucleus  or  fibres  of  the  seventh  nerve  (the 
portio  dura  of  the  seventh  pair,  according 
to  the  older  nomenclature). 

Above  the  nucleus,  the  motor  path  for 
the  face  decussates,  and  joins  that  from  the 
arm  and  leg ;  damage,  therefore,  in  the  pons 
(above  the  crossing),  in  the  crus,  internal 
capsule,  or  hemispheres,  may  produce  facial 
paralysis,  but  does  so  usually  as  a  part  of 
hemiplegia.  This  paralysis,  which  is  on  the 
same  side  as  that  in  the  Umbs,  is  partial 
only,  affecting  chiefly  the  muscles  of  especial 
unilateral  use  (as  the  zygomatici) ;  and  very 
little  those  of  solely  bilateral  use,  in  the 
Tipper  part  of  the  face — e.g.  the  frontales. 
In  this  article  paj-alysis  from  damage  to  the 
fibres  or  nucleus  of  the  nerve  itself  will 
alone  be  considered. 


.^TiOLOGT. — (1)  The  most  common  causes 
of  facial  palsy  are  unilateral,  and  damage  the 
nerve  as  it  passes  through  the  narrow  canal 
in  the  temporal  bone.  There,  the  slightest 
inflammatory  effusion  wiU  cause  pressure  on 
the  nerve.  Such  neuritis  may  be  due  to  ex- 
posure to  cold  (and  is  often  then  called  'rheu- 
matic ');  to  contiguous  bone-disease,  as  caries ; 
and  sometimes  to  syphilis.  Haemorrhage  into 
the  sheath  may  also  compress  the  nerve. 
Cold  is  the  most  common  cause  of  palsy, 
but  the  exposure  is  often  forgotten;  it  has 
been  supposed  to  act  by  paralysing  the  peri- 
pheral nerve-twigs,  but  this  is  never  the  case 
in  one-sided  paralysis ;  in  all  cases  lasting 
more  than  a  few  days,  evidence  of  changed 
nutrition  may  be  detected  in  the  nerve-trunk 
as  it  emerges  from  the  stylomastoid  foramen. 
External  cellulitis  may  extend  into  the  canal. 
Tumours  of  the  bone  and  fracture  of  the 
base  may  also  damage  the  nerve  as  it  passes 
through  the  bone.  (2)  Injury  to  the  nerve 
outside  the  skull  by  blows,  pressure  by 
forceps  in  instrumental  delivery,  incised 
woimds — accidental  or  surgical,  or  parotid 
and  other  tumours,  are  occasional  causes, 
(3)  Within  the  skuU  the  nerve  may  be  dam- 
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aged  by  meningitis,  acute  or  chronic,  and 
especially  by  syphilitic  inflammation,  or  by 
pressure  of  neighbouring  growths.  The  radi- 
cular fibres  within  the  pons,  or  the  nucleus 
beneath  the  fourth  ventricle,  may  be  damaged 
by  haemorrhage,  softenmg,  or  by  tumours 
involving  that  part. 

Double  facial  paralysis  is  very  rare,  and 
is  due  to  damage  to  both  nerves  at  the  base 
of  the  brain  from  meningitis  or  symme- 
trical syphilitic  disease ;  to  symmetrical 
otitis ;  or  to  an  affection  of  the  nuclei  by 
disease  of  the  pons,  or  to  loss  of  fimction 
of  the  nerve-fibres  in  various  forms  of  peri- 
pheral neuritis.  It  is  probably  by  the  latter 
agency  that  double  facial  paralysis  some- 
times results  from  toxic  blood  states.  Syphilis 
and  diphtheria  are  the  most  common  ante- 
cedents of  double  facial  palsy  not  due  to 
demonstrable  mjury  to  the  nerves.  Disease 
of  the  nuclei  affects  both  sides  most  fre- 
quently when  it  is  degenerative  in  nature ; 
it  is  then  commonly  partial,  involving  espe- 
cially the  lip  muscles  in  labio-glossal  para- 
lysis, or  the  orbicularis  palpebrarum  in  rare 
cases  of  nuclear  ophthalmoplegia.  Lastly,  it 
may  be  mentioned  that  the  facial  muscles 
(generally  those  in  and  about  the  lips — rarely 
all)  are  occasionally  involved  in  idiopathic 
muscular  atrophy,  and  an  affection  of  the 
nerves  may  be  thus  simulated. 

Symptoms.— The  onset  of  facial  paralysis 
is  usually  rapid,  when  due  to  its  common 
causes,  including  neuritis  within  the  canal. 
It  occui^ies  from  a  few  hours  to  three  or  four 
days  m  its  development.  It  is  found,  for 
instance,  one  morning,  in  drinking,  that  the 
fluids  rmi  out  of  the  side  of  the  mouth  ;  the 
face  is  noticed  to  be  a  Httle  unsymmetrical; 
at  night  the  eye  cannot  be  completely  closed, 
and  nest  morning  the  paralysis  is  foimd  to 
be  complete.  Rarely  the  onset  is  in  a  few 
minutes ;  probably  then  a  htemorrhage  into 
the  nerve-sheath  is  the  cause.  When  in- 
flammation is  excited  by  cold,  the  symptoms 
often  commence  within  twenty-four  horn's 
of  the  exposure.  They  are  usually  preceded 
or  accompanied  by  some  pain  about  the  ear 
or  side  of  the  head. 

In  complete  unilateral  facial  paralysis  all 
the  muscles  on  one  side  of  the  face  are  para- 
lysed. At  rest,  the  smooth  forehead  and 
lowered  angle  of  the  mouth  are  the  chief 
indications,  but  on  movement  the  difference 
between  the  two  sides  becomes  very  marked; 
the  one  half  of  the  forehead  moves  alone  in 
frowning  or  elevation  of  the  eyebrow.  The 
eyelids  cannot  be  brought  together,  and  in 
the  attempt  to  close  the  eye,  the  globe  is 
roUed  upwards,  so  that  ordy  the  sclerotic 
appears  between  the  gaping  lids ;  the  patient 
then  often  fancies  that  the  eye  is  shut. 
During  slee})  the  eye  remains  open.  In 
smiling,  the  lips  may  be  displaced  altogether 
to  the  healthy  side,  from  the  unopposed 
action  of  the  zygomatic  muscles ;  the  nostril 


of  the  affected  side  cannot  be  dilated ;  the 
upper  lip  cannot  be  raised ;  the  cheek  flaps 
loosely,  from  the  relaxation  of  the  buccinator  ; 
and,  from  the  same  cause,  food  accumulates 
between  the  jaws  and  the  cheek.  Whistling 
is  impossible,  from  the  paralysis  of  half  of 
the  orbicularis,  and  the  lips  cannot  be  ap- 
l^roximated  suflieiently  even  to  jjermit  of  a 
candle  being  blown  out.  When  the  lesion  is 
between  the  jmiction  with  the  large  petrosal 
and  that  with  the  chorda  tympani  nerves, 
taste  is  partly  or  entirely  lost  in  the  front  of 
the  tongue.  The  loss  of  power  of  recognising 
acid  and  saline  substances  is  most  marked ; 
but  bitters  and  sweets  are  also  not  tasted  in 
this  part.  Such  loss  is  common  in  nem'itis 
from  cold,  and  shows  that  the  inflammation 
has  extended  some  distance  up  the  canal. 
In  rare  instances,  loss  of  taste  has  followed 
division  of  the  nerve  outside  the  skull,  prob- 
ably always  because  secondary  inflamma- 
tion has  passed  up  the  nerve.  The  palate 
is  never  paralysed  from  disease  of  the  facial 
nerve.  It  is  certain  that  the  opposite 
statement  rests  on  defective  observation  or 
interpretation.  Obliquity  of  the  uvula  is 
common  imder  normal  conditions.  Defect 
of  movement,  to  be  significant,  must  foUow 
the  course  of  any  associated  palsy  of  external 
muscles.  The  nerve-supply  of  the  palatine 
muscles  has  been  proved  to  be  from  the 
spinal  accessory. 

In  some  cases  giddiness  attends  the  onset 
of  facial  paralysis.  In  slight  forms  there  may 
not  be  complete  loss  of  power ;  but  the  de- 
fect is  at  first  pretty  equally  distributed  over 
all  parts  of  the  face. 

In  cases  which  recover,  some  return  of 
power  takes  place  in  fr-om  a  week  to  two 
months,  and  improvement  is  usually  earliest 
in  the  upper  part  of  the  face  ;  the  power  of 
frowning,  winking,  and  closing  the  eye  being 
soonest  regained ;  that  of  moving  the  lij^s  and 
mouth  retmning  last.  Even  after  several 
months  of  immobility,  recovery  may  take 
place,  but  in  these  cases  it  is  rarely  comjjlete, 
and  a  troublesome  condition  is  apt  to  super- 
vene :  some  of  the  muscles,  especially  the 
zygomatici,  become  shortened  in  late  rigidity, 
and  hence  at  rest  the  naso-labial  wrinkle  is 
deeper  on  the  paralysed  than  on  the  liealthy 
side,  although  the  possible  movement  may 
be  much  slighter.  This  condition  sometimes 
comes  on  rather  rapidly  ;  there  is  generally, 
in  addition,  an  associated  over-action  of  the 
upper  and  lower  facial  muscles,  whereby, 
for  instance,  the  orbicularis  palpebrarum 
and  the  zygomatic  and  other  muscles  about 
the  mouth  act  together  in  imdue  degree ; 
in  smiling,  the  eye  shuts ;  and  on  closing 
the  eye,  the  mouth  is  drawn  upwards. 
Sometimes  there  are  also  spontaneous  clonic 
contractions.  This  late  rigidity  and  over- 
action  may  prove  very  troublesome  and  con- 
stitute a  nuisance,  especially  to  the  yoimg, 
not  less  than  the  oi'iginal  palsy,  and  more 


672 


FACIAL  PARALYSIS 


serious  in  that  it  is  enduring.  The  writer  has 
known  it  induce  a  good-looking  girl  to  put  an 
end  to  her  life.  If  the  interruption  of  the 
nerve  is  absolute  and  permanent,  the  muscles 
remain  toneless,  and  no  contracture  super- 
venes. 

The  electrical  condition  of  the  muscles  is 
very  important.  It  is  that  always  seen  ia 
paralysis  from  nerve-lesion.  The  muscles, 
after  a  day  or  two  of  slightly  increased  irri- 
tability to  both  faradism  and  the  slowly 
interrupted  voltaic  cm-rent,  lose  gradually 
their  irritability  to  the  former,  retaining  that 
to  the  latter,  and  even  exhibiting  to  it  increased 
irritability,  so  that  they  act  to  a  smaller 
number  of  cells  than  do  those  on  the  healthy 
side.  In  the  nerve,  on  the  other  hand,  the 
irritability  is  lost  to  both  forms  of  electricity, 
this  loss  proceeding  pari  imssu  with  the  de- 
generation which  follows  separation  of  the 
nerve  from  its  nutrient  centre.  In  slighter 
and  more  transient  forms  of  facial  paralysis, 
the  change  in  irritability  of  muscle  and  nerve 
may  be  less;  but  even  in  most,  which  last 
only  a  few  days,  a  slight  change  in  irrita- 
bility may  be  discovered.  In  the  slightest 
cases  (and  in  the  earliest  stage  of  more  severe 
forms)  there  may  be  an  increased  irrita- 
bility in  the  nerve,  often  most  marked  to 
the  induced  (faradic)  'shocks' — i.e.  isolated 
currents.  Considerable  change  in  irritability 
is  proof  of  considerable  disease  of  the  nerve, 
and  is  thus  of  the  highest  prognostic  impor- 
tance, but  it  is  not  distinct  until  after  a  week ; 
if  absent  at  the  end  of  a  fortnight,  the  disease 
is  slight,  and  although  the  paralysis  may  stUl 
be  complete,  it  wiU  probably  not  last  long. 

Diagnosis. — The  diagnosis  of  facial  para- 
lysis (commonly  so-called — i.e.  that  due  to 
disease  of  the  nerve  or  its  nucleus)  is  easy. 
It  depends  (1)  on  the  implication  of  aU  the 
facial  muscles,  including  those  of  bilateral 
use  that  escape  in  hemiplegia,  because  re- 
lated to  both  cerebral  hemispheres;  (2)  on 
the  indication  afforded  by  the  electrical  re- 
actions that  the  nerve  or  its  nucleus  is  dis- 
eased. Hence  it  is  important  to  observe 
all  the  muscles  of  the  face,  and  to  ascertain 
the  electrical  reaction,  in  order  to  determine 
whether  it  is  the  variety  now  described,  or  is 
cerebral  and  really  part  of  hemiplegia.  The 
recognition  of  the  place  of  the  lesion  is  less 
easy.  "When  within  the  pons,  it  is  often 
associated  with  paralysis  of  the  sixth  nerve, 
or  with  hemiplegia  of  the  opposite  side  from 
damage  to  the  motor  path  to  the  limbs.  At 
the  base  of  the  brain  the  auditory  nerve  is 
usually  affected  at  the  same  time,  but  care 
must  be  taken  not  to  mistake  deafaess  due 
to  ear-disease  for  an  affection  of  the  auditory 
nerve  within  the  skull.  When  there  are  no 
other  paralyses,  the  disease  is  probably  with- 
in the  bony  canal.  Deviation  of  the  uvula  is 
of  no  significance  ;  affection  of  taste  in  the 
front  of  the  tongue  indicates  disease  within 
the  canal.    Special  inqiii-y  should  be  made 


for  exposure  to  cold,  ear-disease,  syphilis,  or 
a  blow. 

Prognosis. — The  majority  of  cases  of  facial 
paralysis  are  due  to  disease  of  the  nerve,  and 
the  prognosis  depends  on  the  evidence  of  the 
degree  of  damage  to  the  fibres,  especially  on 
the  indications  afforded  by  an  electrical  ex- 
amination, and  also  on  the  cause  of  the 
lesion.  When  this  is  progressive  in  nature, 
the  interference  with  the  nerve  is  necessarily 
persistent  in  duration.  Thus,  in  facial  para- 
lysis due  to  a  growth  damaging  the  nerve, 
the  prognosis  must  be  grave.  In  syphilitic 
disease,  on  the  other  hand,  it  is  good,  pro- 
vided the  diuration  of  the  damage  to  the 
nerve  is  short.  This  is  also  the  case  in 
paralysis  from  cold,  in  which,  however,  the 
evidence  afforded  by  electricity  is  of  special 
importance. 

In  double  facial  paralysis,  the  evidence  of 
central  mischief  renders  the  prognosis  un- 
favourable, but  recovery  may  be  hoped  for 
if  the  lesion  is  acute  and  the  palsy  incom- 
plete. In  syphUitic  cases,  the  prognosis  is, 
on  the  whole,  good.  In  all  cases  of  double 
facial  palsy  fi:'om  peripheral  neuritis,  there  is 
a  similar  affection  of  other  parts,  and  the 
prognosis  must  be  determmed  by  the  general 
character  and  course  of  the  affection,  and 
especially  the  degree  to  which  the  morbid 
blood-state  is  amenable  to  treatment. 

Treatment. — The  treatment  of  facial  para- 
lysis will  depend  on  the  probable  cause. 
When  due  to  its  common  mechanism — neu- 
ritis from  cold,  hot  fomentations  to  the  side 
of  the  head  and  face  should  be  employed  in 
the  early  stage  of  the  affection,  followed  by 
a  blister  behind  the  ear.  A  blister  should 
never  be  applied  in  front  of  the  ear,  over  the 
opening  of  the  canal,  because  it  will  cause 
some  subcutaneous  celluhtis,  and  such  cellu- 
litis may  actually  cause  facial  neuritis  by 
spreading  to  the  nerve-sheath  in  the  canal. 
The  side  of  the  head  shoxild  be  protected 
firom  cold.  Internal  treatment  of  neuritis 
must  vary  according  to  the  cause.  If  this  is 
syphilis,  iodide  of  potassium  in  10  gr.  doses 
may  be  given  ;  if  exposure  to  cold,  diuretics 
and  small  doses  of  mercury  in  the  early 
stage,  followed  by  tonics.  Electricity  to  the 
muscles  is  needed  if  the  damage  to  the 
nerve  is  so  severe  as  to  entail  secondary 
degeneration  and  consequent  changes  ia 
mitrition.  If  there  is  no  change  in  irrita- 
bility at  the  end  of  a  fortnight,  recovery  will 
probably  occur  so  soon  as  to  make  electrical 
treatment  superfluous.  If  needed,  the  voltaic 
cm:rent  should  be  used,  slowly  interrupted  by 
a  commutator,  or  by  the  positive  or  nega- 
tive pole  being  moved  over  the  individual 
muscles  (according  as  they  react  more  readily 
to  the  one  or  the  other),  the  opposite  pole  being 
placed  over  the  nerve.  Only  such  strength 
should  be  employed  as  produces  distinct 
muscular  contraction.  Although  electricity 
probably  does  no  more,  it  keeps  up  the 
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nutrition  of  the  muscular  fibres  while  the 
aerve  is  recovering.  Ultimate  recovery  is 
thus  more  speedy  and  more  complete  than 
without  local  treatment.  The  application 
can  be  made  quite  well  by  the  patient,  one 
electrode  being  kept  over  the  place  where 
the  nerve  divides,  the  other  moved  (1)  across 
the  forehead ;  (2)  along  the  eyebrow ;  (3) 
along  the  lowered  upper  eyelid ;  (4)  along 
the  raised  lower  eyelid  ;  (5)  beside  the  nose 
to  the  ixpper  lip  ;  (6)  along  the  upper  lip  ; 
(7)  along  the  lower  lip  ;  (8)  from  the  zygoma 
to  the  angle  of  the  mouth.  In  (.3)  and  (4) 
the  current  should  be  weaker  than  in  the 
other  xjlaces.  Rubbing  may  be  employed, 
the  individual  muscles  being  subjected  to  a 
process  of  gentle  shampooing.  The  late  con- 
traction which  occm'S  in  severe  cases  is  but 
little  influenced  by  treatment.  Gentle  elonga- 
tion of  the  mxiscles  may  be  practised,  and 
electrical  applications  should  be  stopped, 
since  the  stimulation  of  the  sensory  nerves 
may  increase  the  late  contraction  by  a  reflex 
influence  ;  its  occurrence  shows  that  a  point 
has  been  reached  when  the  influence  of 
electricity  for  good  can  be  but  small. 

In  external  mischief,  and  in  intracranial 
disease,  the  treatment  of  the  facial  paralysis 
is  usually  subordinate  to  that  of  its  cause. 

The  treatment  of  double  facial  paralysis 
presents  no  special  points  for  consideration, 
except  when  it  is  part  of  multiple  neuritis, 
the  indications  for  which  are  described  in  a 
special  article.  W.  R.  Gowees. 

FACIAL  SPASM.  — Synon.  :  Mimic 
cramp  ;  Fr.  Tic  convulsif.  When  affecting 
the  eyelids.  Blepharospasm  ;  Nictitation. 

Definition. — Spasm,  sometimes  tonic  but 
more  often  clonic,  or  both,  involving  some 
or  all  of  the  miiscles  supplied  by  the  facial 
nerve,  on  one  side  or  on  both. 

^Etiology  and  Symptoms. — Spasm  in  the 
face  may  be  part  of  a  wider  convulsive  move- 
ment, as  in  epilepsy,  hysteria,  chorea,  or 
torticollis,  diseases  dependent  on  central 
changes.  That  which  begins  in,  and  is  limited 
to  one  side  of  the  face,  may  be  due  to  irrita- 
tion of  the  trunk  of  the  facial  nerve  by 
growths,  by  an  aneiu'ysm,  or  caries  of  the  tem- 
poral bone,  or  to  an  actual  lesion  of  the  motor 
centre  for  the  face  in  the  cortex  of  the  brain. 
Spasm  due  to  disease  of  the  nerve  may  follow 
facial  paralysis  {see  Facial  Paralysis).  Much 
more  fi'equent,  however,  are  cases,  unilateral 
or  bilateral,  in  which  the  affection  comes  on 
gradually,  chiefly  in  females  in  the  second 
half  of  Ufe,  after  depressing  emotion.  It  is 
probable  that  such  cases  are  due  to  deranged 
functional  action  of  the  cortical  motor  cells, 
through  which,  we  may  remember,  emotion 
is  so  extensively  expressed.  In  such  cases 
the  affection  usually  begins  on  one  side,  often 
in  the  orbicularis  palpebrarum ;  and  if  it 
spreads  to  the  other  side,  this  muscle  is  first 
involved.    In  another  group  of  cases,  afl'ee- 


I  tions  of  the  eye  lead  to  spasmodic  closure  of 
the  lids  —  blepharospasm.  In  other  cases 
beginning  in  the  eyelids,  no  local  cause  can 
be  detected,  as  in  the  local  clonic  spasm 
affecting  the  orbicularis  palpebrarum,  known 
as  '  involuntary  winking  '  or  nictitation, 
which  seems  to  be  a  pathological  develop- 
^  ment  of  the  normal  process.  This  is  also 
a  common  seat  of  the  spasm  in  the  face  that 
is  part  of  'habit-spasm'  or  'habit-chorea,' 
but  it  has  no  connexion  with  true  chorea. 

Facial  spasm  is  painless.  The  spasm  is 
usually  increased  by  emotion,  by  voluntary 
movement,  and  by  stimulation  of  the  fifth 
nerve.  Slight  aural  symptoms  have  been 
observed,  referable  to  contraction  of  the 
stapedius.  Usually  the  movement  remains 
limited  to  the  face ;  sometimes  it  spreads  to 
the  muscles  of  mastication,  of  the  neck,  &c. 
The  spasm,  in  typical  cases,  is  both  tonic  and 
clonic,  clonic  paroxysms  occurring  from  time 
to  time,  and  being  fixed  by  tonic  contractions, 
or  vice  versd.    All  forms  cease  dm'ing  sleep. 

The  only  secondary  form  of  facial  spasm 
(besides  that  which  supervenes  on  a  paraly- 
sis of  the  nerve)  is  the  clonic  spasm  in  the 
frontales  that  is  often  met  with  in  the  form 
of '  torticollis  '  to  which  the  writer  has  given 
the  name  of  '  retrocollic  spasm.'  In  this 
there  are  bilateral  contractions  in  the  muscles 
of  the  back  of  the  neck,  jerking  the  head 
backwards.  These  muscles  are  physiologi- 
cally associated  with  the  frontales,  as  may 
be  seen  when  a  person  looks  up,  and  this 
association  is  reproduced  in  disease. 

Prognosis. — The  prognosis  of  facial  spasm 
is  seldom  good.  If  the  cause  can  be  discovered, 
it  can  rarely  be  removed,  and  the  affection 
is  generally  most  obstinate. 

Treatment.  —  General  tonics  and  local 
sedatives  are  the  chief  agents  in  the  treat- 
ment of  most  forms  of  facial  spasm.  When 
there  is  evidence  of  direct  irritation  of  the 
fifth  or  the  facial  nerve,  coimter-nritation 
by  blisters  may  be  tried.  A  careful  search 
should  be  made  for  reflex  causes,  and  if  fios- 
sible  they  should  be  removed,  decayed  teeth 
bemg  extracted,  and  neuralgia  relieved,  al- 
though the  result  is  generally  disappoint- 
ing, if  the  spasm  has  long  existed.  When 
there  are  tender  places  in  the  course  of  the 
fifth  nerve,  pressiire  on  which  stops  the 
spasm,  the  hypodermic  injection  of  cocaine  at 
these  places  should  be  employed.  Morphine, 
used  as  a  sedative,  has  a  general  influence 
which  makes  the  remedy  almost  worse  than 
the  disease.  Iron,  quinine,  or  valerianate  of 
zinc  are  the  best  general  tonics.  The  writer 
has  once  known  recovery  to  follow  the  admin- 
istration of  bromide,  Indian  hemp,  and  nux 
vomica ;  the  case  was  characteristic, occuiTing 
late  in  life.  The  operation  of  nerve-stretch- 
ing has  often  arrested  the  spasm  for  a  time, 
and,  in  a  few  cases,  permanentlj'.  It  de- 
serves a  trial  in  severe  cases,  acting,  perhaps, 
by  tlie  efi'ect  on  the  centres  of  the  arrest  of 
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afferent  impulses  produced  by  the  muscular 
contractions.  These  must  tend  to  maintain 
the  morbid  state  of  the  deranged  cells.  Its 
effect  might  probably  be  augmented  by  the 
simultaneous  use  of  sedatives,  such  as  the 
injection  of  cocaine  to  lessen  the  influence  of 
the  fifth  nerve  on  the  facial  centre.  Where 
the  affection  springs  from  an  habitual  move- 
ment, facial  gymnastics  may  be  of  service. 
A  weak  voltaic  current,  applied  from  the  ear 
to  the  muscles,  unbroken,  has  been  recom- 
mended ;  but  it  rarely,  if  ever,  effects  a  ciu:e. 
The  same  is  true  of  the  apphcation  of  vol- 
taism  to  the  sympathetic  and  to  the  back  of 
•the  head.  See  Eye,  and  its  Appendages, 
Diseases  of.  W.  B.  Gowers. 

PACIES  HIPPOCRATICA  (Lat.)— 
A  peculiar  expression  of  the  face,  so  named 
from  having  been  graphically  described  by 
Hippocrates.  It  is  most  strikingly  observed 
in  persons  exhausted  by  copious  discharges, 
as  in  cholera,  by  prolonged  vi^asting  diseases, 
•or  by  starvation ;  and  especially  before  im- 
pending death.  It  is  thus  described  by 
Hippocrates :  '  A  sharp  nose,  hollow  eyes, 
collapsed  temples  ;  the  ears  cold,  contracted, 
and  their  lobes  turned  out ;  the  skin  about 
the  forehead  being  rough,  distended,  and 
parched ;  the  colour  of  the  whole  face  being 
green,  black,  livid,  or  lead-coloured.' 

'EM  CES,Examination  of.— See  Stools. 

F.a!CES,  Involuntary  Diseharge  of. 
See  Defecation,  Involuntary. 

F^CES,  Retention  of.— Etiology. — 
In  the  absence  of  mechanical  obstruction, 
such  as  that  due  to  adhesions,  bands  of  false 
membrane,  uterine  pressure,  stricture,  tu- 
mours or  haemorrhoids,  the  main  causes  of 
faecal  accumulation  are  : — (a)  A  sub-paralysis 
of  the  intestinal  muscular  fibres  from  defec- 
tive innervation,  or  from  over-distension  of 
the  walls  of  some  portion  of  the  large  bowel; 
(b)  loss  of  reflex  irritabUity  of  the  rectum ; 
and  (c)  dryness  of  the  mucous  smrface  of  the 
colon.  Hence  it  is  frequently  met  with  in 
the  debilitated,  the  bedridden,  the  paralysed, 
the  aged,  and  the  sedentary ;  and  women  are 
more  prone  to  it  than  men.  Loss  of  reflex 
sensibnity  in  the  rectum  is  frequently  the 
^ole  cause.  The  faeces  delivered  into  the 
rectum  by  the  contractions  of  the  sigmoid 
flexure  and  the  descending  colon  no  longer 
excite  the  act  of  defaecation ;  and  collecting 
there  as  a  large  desiccated  mass,  they  deter- 
mine a  gradual  and  painless  retention  in  the 
large  intestine,  and  particularly  in  the  most 
distensible  parts — the  sigmoid  flexure  and  the 
caecimi.  The  accumulation  once  set  up  tends 
also  to  perpetuate  itself,  by  arresting  more 
and  more  the  peristaltic  movements  of  the 
distended  bowel  aroimd  the  collected  faeces. 

Symptoms. — Faeces  often  accimaulate  slowly 
and  without  the  knowledge  of  the  patient. 
JSence  in  cases  in  which  sensibihty  has  been 


blunted  by  age,  disease,  or  great  debility,  the 
discovery  of  large  collections  in  the  rectum 
or  colon  may  surprise  even  the  practitioner, 
who  is  generally  led  to  a  local  examination 
by  disturbances  set  up  by  the  retention. 
There  is  usually  constipation  or  an  insuf 
ficient  discharge  of  solids ;  a  regular  and 
possibly  excessive  relief  of  the  bowels  doea 
not,  however,  exclude  accumulation,  for  even 
fluid  faeces  may  pass  through  or  over  old 
collections.  The  evacuations  are  lumpy,  or 
consist  of  detached  hard,  dry,  dark  scybala, 
or  of  a  single  mass ;  and  when  the  accumu- 
lated matters  are  dislodged  by  aperients,  they 
often  emit  an  offensive  and  sour  odour.  Not 
imcommonly,  however,  the  alvine  discharges 
are  entirely  fluid  or  semifluid,  and  consist 
chiefly  of  mucus  tinged  with  faeces.  Faecal 
collections  in  the  rectum  and  sigmoid  flexure 
are  apt  to  excite  tenesmus  and  firequent 
voiding  of  mucus  and  blood — a  condition 
resembling  that  of  chronic  dysentery,  but 
without  the  putrid-flesh-like  odour  of  dysen- 
teric evacuations ;  and  the  finger  encounters 
a  mass  of  hardened  faeces  in  the  rectum.  A 
collection  of  fruit-seeds — as  of  the  fig — in  the 
rectal  pouch  will  also  set  up  these  symptoms. 

An  accumulation  in  the  caecum,  or  in  any 
part  of  the  colon,  may  be  detected  through 
the  abdominal  wall  as  a  tumour  more  or  less 
movable,  imeven  or  nodulated,  and  doughy 
to  the  touch  ;  and  on  the  finger  being  firmly 
pressed  into  it,  presenting  a  depression  which 
may  last  for  some  minutes.  In  rare  cases 
the  large  bowel  throughout  may  be  so  greatly 
distended  as  to  apparently  fill  the  abdomen 
with  a  solid  mass,  which,  like  other  faecal 
collections,  yields  to  the  firm  pressure  of  the 
finger.  A  tjrmpanitic  state  of  the  abdomen 
may,  however,  so  obscure  the  examination  as 
to  prevent  the  recognition  of  even  moder- 
ately large  accimiulations.  The  faecal  tumour 
in  the  caecum  is  globular ;  but  in  any  part  of 
the  colon  it  is  usually  elongated ;  and  in  the 
descending  colon  and  sigmoid  flexure  it  is 
harder  than  elsewhere,  and  very  distinctly 
nodular  from  scybala.  It  may  drag  the 
transverse  colon  downwards,  even  as  low  as 
the  symphysis  pubis ;  and  when  confined  to 
the  right  half  of  the  transverse  colon  it  may 
be  mistaken  for  an  enlarged  Uver. 

But  in  other  cases  the  retained  faeces  set  up 
more  or  less  severe  abdominal  disturbance — 
such  as  colicky  pains,  great  distension,  &c. — 
which  may  terminate  either  gradually  or 
suddenly  in  complete  intestinal  obstruction, 
now  and  then  proving  fatal  (see  Intestinal 
Obstruction).  Usually,  however,  several 
obstructive  attacks  of  inereasiag  severity 
succeed  one  another  at  intervals,  being  re- 
lieved either  spontaneously  or  by  the  use  of 
enemata  and  aperients.  Ulceration  of  the 
intestinal  mucous  membrane  is  also  apt  to 
follow  the  continued  retention  of  faeces,  and 
may  lead  to  fatal  perforative  peritonitis,  or 
to  strictmre  from  the  healing  of  the  stercoral 
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ulcer.  See  C^cum,  Diseases  of ;  Colon, 
Diseases  of;  and  Constipation. 

Treatment. — A  hard  ball  of  fseces,  or  of 
agglutinated  scybala,  or  faecal  concretions  in 
the  rectum  resisting  dislodgment  by  aperients 
or  enemata,  should  be  broken  up  and  re- 
moved by  introducing  within  the  sphincter 
two  or  three  fingers  and  a  scoop,  or  the 
handle  of  a  spoon ;  this  procedure  in  the 
female  being  facihtated  by  the  fingers  in  the 
vagina.  An  attempt  may  be  made  as  a  pre- 
liminary measure  to  macerate  the  hard  faecal 
mass  by  a  cacao-butter  suppository  or  inject- 
ing a  few  ounces  of  warm  olive-oil.  Some- 
times a  glycerine  suppository  or  glycerine 
injection  (5ij-)  will  excite  and  aid  the  natural 
efforts  in  expelling  the  obstruction.  Symp- 
toms of  obstruction  should  be  met  by  in- 
jecting by  the  stomach-pump  tube,  or  David- 
son's syringe,  large  quantities — from  80  to 
120  oz. — of  some  warm  fluid  such  as  soap- 
water  or  gruel,  through  the  long  rectal  tube 
passed  its  full  length  ;  and  it  is  often  advis- 
able to  repeat  at  intervals  the  injection  of 
even  large  quantities  until  relief  is  obtained. 
Care  must  be  exercised  in  the  use  of  the  long 
tube  not  to  injure  the  bowel ;  as  well  as  in 
the  injection  of  large  quantities  of  fluid.  If 
the  indurated  mass  (as  when  in  the  lower 
parts  of  the  large  bowel)  can  be  traversed  by 
the  tube,  warm  oHve-oil  should  be  slowly  in- 
jected, and  afterwards  the  warm  fluids  in  ample 
measure.  As  a  rule,  purgatives  merely  aggra- 
vate the  vomiting  induced  by  the  obstruction, 
while  large  enemata  usually  afford  direct 
rehef.  In  the  absence  of  vomiting,  however, 
a  brisk  aperient — such  as  calomel,  castor-oil, 
or  colocynth  with  croton-oil  —  may  afford 
timely  aid  in  clearing  away  the  fsecal  accu- 
mulation. When  aperients  and  enemata  fail 
to  dislodge  the  faecal  collections,  and  the  ab- 
domen becomes  painfully  distended,  a  com- 
bination of  opium,  belladonna,  and  aloes, 
given  at  regular  intervals — the  dose  of  aloes, 
at  first  smaU,  being  increased  as  the  pain 
diminishes — may  enable  the  bowel  to  over- 
come the  difiiculty ;  but  when  there  is  much 
pain,  and,  above  all,  obstinate  and  especially 
stercoraceous  vomiting,  opiiim  and  bella- 
donna, or  subcutaneous  mjection  of  morphine, 
should  be  given  until  the  subsidence  of  these 
symptoms.  In  such  cases  belladonna  alone 
pushed  to  large  doses  has  been  known  to 
effect  rehef  after  the  failiure  of  other  means. 

Massage  may  afford  aid  in  dispersing  faecal 
collections  and  improving  the  peristaltic  ac- 
tion of  the  bowel ;  to  be  applicable,  there 
should  be  little  or  no  tenderness,  and  it  should 
be  addressed  first  of  aU  to  the  distal  side  of 
any  detectable  faecal  tumour.  Electricity 
may  prove  useful.    See  Constipation. 

Distressing  tympanites,  which,  thwarting 
the  peristaltic  movements,  often  intensifies 
obstruction,  has  been  overcome  by  pimctiu-ing 
the  bowel  with  a  fine  trocar  or  aspirator- 
needle,  after  failiure  of  other  measures. 


The  general  medicinal  treatment  of  the 
conditions  that  favour  the  recurrence  of  the 
difficulty  should  consist  of  a  prolonged  course 
of  gentle,  yet  efficient,  evacuants,  combined 
with  tonics.  The  gradual  collection  of  faeces, 
the  toneless  state  of  the  walls  of  the  large 
bowel,  the  scanty  secretion  of  intestinal 
mucus,  and  the  loss,  in  many  cases,  of  reflex 
sensibihty  in  the  rectum,  require  the  perse- 
vering use  of  these  remedies.  A  pill  con- 
taining aloes,  iron,  belladonna,  and  nux 
vomica  generally  affords  the  most  satis- 
factory results.   See  Constipation. 

George  Oliver. 

FAINTING.— A  popular  synonym  for 
syncope.    See  Syncope. 

PAINTNESS.  —  Faintness  signifies  a 
feeling  of  great  weakness  or  exhaustion,  as  if 
the  subject  of  it  were  about  to  become  ex- 
hausted, or  to  sink  or  faint. 

PALLING  SICKNESS.— A  popular 
synonym  for  epilepsy.    See  Epilepsy. 

FALLOPIAN  TUBES,  Diseases  of. 

The  oviducts  are  liable  to  the  following  mor- 
bid conditions  : — (1)  Malformations  ;  (2)  Dis- 
placements; (3)  Contractions;  (4)  Dilatations; 
(5)  Inflammation;  (6)  New-Growths;  and 
(7)  Tubal  Pregnancy. 

1.  Malformations. — The  Fallopian  tubes 
may  be  congenitally  wanting,  either  on  one 
or  on  both  sides;  or  they  may  be  impervious; 
or,  instead  of  a  single  opening  into  the  ab- 
dominal cavity,  there  may  be  two  or  more. 

2.  Displacements. — The  tubes  may  be 
stretched  or  widely  displaced  from  their 
normal  position  by  growths  or  effusions  in 
their  neighboiu:hcx)d,  such  as  ovarian,  or 
parovarian. 

3.  Contractions. — These  canals  may  ba 
impervious,  from  inflammation  of  the  linmg 
membrane,  or  from  peritonitis,  pressure,  or 
torsion. 

4.  Dilatations.  —  The  Fallopian  tubes 
may  be  distended,  even  to  a  great  extent,  by 
(a.)  mucous  or  serous  fluid  {hydrosalpinx) ; 
(h)  pus  (jpyo-salpiiix)  ;  or  (c)  blood  [hcemo- 
salpinx).  In  hydro-salpinx  the  tubes,  if 
much  distended,  become  sacculated,  giving 
rise  to  a  string  of  cystic  tumours.  The  fluid 
collects  chiefly  at  the  abdominal  end  of  the 
tube,  but  occasionally  it  may  escape,  and  in 
large  quantity,  through  the  uterus.  Should 
the  tube  burst  and  discharge  its  contents  into 
the  peritoneal  cavity,  the  results  will  be 
serious,  especially  if  the  fluid  be  pus.  When 
haemo-salpinx  is  the  result  of  menstrual  re- 
tention from  atresia  uteri,  bursting  of  the 
tubes  internally  is  liable  to  follow  operations 
for  the  relief  of  the  obstruction. 

5.  Inflammation. — Inflammation  of  the 
Fallopian  tubes  {salpingitis)  is  apt  to  bo- 
caused  by  gonorrhoeal  infection,  or  it  may 
occur  during  the  puerperal  state.  Stenosis 
or  pyo-salpinx  may  be  the  result. 
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6.  New- Growths. — The  Fallopian  tubes 
may  be  the  seat  of  the  following  new-growths : 
fibroid  tiunoiirs,  mucous  polypi,  cysts,  can- 
cer, and  tabercle.  Fibroids  resembling  those 
of  the  uterus  may  attain  a  considerable  size. 
Small  polypi  growing  into  the  canal  may 
partially  obstruct  the  duct.  The  cysts  are 
usually  the  so-called  hydatids  of  Morgagni, 
an  embryological  rehc ;  but  other  small 
simple  cysts  may  be  met  with  at  the  orifice 
of  the  tube,  around  the  fimbriated  extremity. 
Primary  cancer  of  the  Fallopian  tubes  rarely, 
if  ever,  occmrs.  Tubercle,  however,  may  be 
primary,  and  may  occur  before  puberty.  It 
usually  begins  at  the  abdominal  end,  and 
may  lead  to  blocking  of  the  tube. 

7.  Tubal  Pregnancy. — An  important 
affection  of  the  Fallopian  tubes  is  that  aris- 
ing from  disintegration  of  the  lining  mem- 
brane of  the  tube,  producing  destruction  of 
the  ciliated  epithelium,  and  so  affording  a 
nidus  for  the  attachment  of  the  misplaced  pro- 
duct of  conception,  which  thus  grows  within 
the  tube  in  some  part  of  its  course.  This 
abnormality  is  apt  to  be  attended  with  very 
grave  results,  bursting  of  the  tube  frequently 
occurring  about  the  third  month  of  gestation ; 
and  serious,  sometimes  fatal,  internal  hsemor- 
rhage  may  hence  ensue.  Tubal  gestation 
usually  occurs  on  one  side  only,  while  other 
affections  of  the  tubes  are  often  symmetrical, 
a  point  of  diagnostic  importance.  See  Pkeg- 
NANCY,  Disorders  of. 

Regurgitation  of  blood,  of  septic  matters, 
and  of  fluids  injected  into  the  uterus,  some- 
times takes  place  along  the  Fallopian  tubes, 
and  this  accident  is  always  attended  by  grave 
consequences.  Hence  the  danger  of  inju- 
dicious intra-uterine  irrigation  with  cor- 
rosive sublimate  and  other  antiseptic  solu- 
tions during  the  puerperal  period,  and  more 
especially  after  early  abortions. 

Mechanical  Obstruction  of  the  Fallo- 
pian tubes  is  not  an  infrequent  cause  of 
eterility. 

Treatment. — The  diagnosis  of  affections 
of  the  Fallopian  tubes  being  difficult,  their 
treatment  is  likewise  obscure,  and  must  be 
in  a  measure  guided  by  general  principles  in 
each  case.  In  pyo-salpinx  severe  peritonitis 
and  death  may  result  from  rupture  of  the 
sac,  as  may  speedy  dissolution  from  internal 
haemorrhage  in  tubal  gestation.  In  the 
former  case,  and  in  hydro-salpinx,  puncture 
with  the  aspirator  might  be  permissible  were 
a  clear  and  unequivocal  diagnosis  made  ;  or, 
failing  this,  the  removal  of  the  affected  tube 
by  salpingotomy  as  the  only  alternative. 
But,  although  in  the  hands  of  some  eminent 
specialists  this  procedure  has  been  attended 
with  satisfactory  results  in  many  cases  within 
the  past  few  years,  as  a  rule,  under  ordinary 
circumstances,  the  diagnosis  is  surrounded 
by  so  many  difficulties  that  such  an  opera- 
tion can  only  rarely  be  justified. 

Alfred  Wiltshire.   T.  More  Madden. 


FALSE   MEMBRANE.— An  inflam- 

matory  exudation  of  a  fibrinous  character, 
which  is  deposited  in  layers,  chiefly  on  mu- 
cous surfaces,  and  occasionally  on  abrasions 
of  the  skin.  It  is  well  exemplified  in  diph- 
theria and  plastic  bronchitis.  See  Diph- 
theria. • 

FAMILY  DISEASES.  —  Diseases 
which  are  found  to  nm  in  families,  or  dis- 
eases to  which  members  of  the  same  family 
seem  peculiarly  liable.  See  Disease, Causes  of. 

FARADISATION,  Uses  of.  —  See 
Electricity  in  Medicine. 

FARCY. — See  Glanders. 

FASCIA  (fascia,  a  band). — The  fasciae 
are  subjects  of  medical  and  surgical  interest, 
vrith  respect  to  their  anatomical  relations, 
the  diseases  to  which  they  are  liable,  and 
certain  points  of  diagnosis  in  connexion  with 
them. 

I.  Anatomical  Relations  of  Faseise. — 

The  situation  and  connexions  of  the  fasciae, 
according  as  they  are  fasciae  of  investment 
or  fasciae  of  attachment,  are  of  the  greatest 
practical  importance  in  the  following  classes 
of  diseases  :  (1)  Suppuration ;  (2)  Extravasa- 
tions, and  Cellular  Emphysema ;  (3)  Hemiae ; 
(4)  Dislocations  and  other  injuries ;  (5)  Dis- 
eases of  Encapsuled  Organs;  and  (6)  New- 
Growths. 

1.  Suppuration. — The  physical  influences 
exerted  by  fasciae  upon  pus  are  chiefly  two. 
First,  fasciae  may  limit  the  size  of  an  abscess, 
determine  its  tension  and  the  many  results 
of  the  same,  and  thus  affect  both  the  local 
phenomena  and  the  general  symptoms. 
Secondly,  when  the  pus  is  not  confined,  the 
fasciae  serve  to  determine  the  course  that  it 
will  take,  and  the  situation  in  which  it  will 
discharge.  Every  abscess  may  be  said  to  be 
influenced  in  this  way  by  the  relations  of 
fasciae,  but  certain  fasciae  have  to  be  specially 
noted  as  causing  pus  to  burrow,  and  hence 
they  should  be  enumerated  here. 

(a)  Fasciae  of  the  Head  and  Neck. — The 
fasciae  of  the  scalp ;  the  temporal  fascia ;  the 
cervical  fascia;  and  the  post-pharyngeal 
fascia,  which  conducts  pus  from  the  cervical 
vertebrae  to  the  parotid  region  and  tonsil, 
and  to  the  region  of  the  carotid  vessels. 

(6)  Fascice  of  the  Upper  Extremity. — 
The  axillary  fascia ;  and  the  deep  fascia  of 
the  upper  extremity  generally,  including 
the  palmar  fascia  and  the  sheaths  of  the 
tendons. 

(c)  FascicB  of  the  Thorax. — The  fasciae  of 
the  intercostal  spaces  and  of  the  mammary 
region ;  the  fasciae  reaching  from  the  neck 
to  the  upper  part  of  the  pericardium  and  the 
aorta,  and  to  the  posterior  mediastinum,  re- 
spectively ;  the  fasciae  of  the  anterior  medias- 
tinum ;  and  those  connected  with  the  dia- 
phragm— all  of  which  determine  the  course 
of  intrathoracic  abscesses 
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(cZ)  FascicB  of  the  Abdomen  and  Pelvis. — 
The  transversalis  fascia ;  the  fasciae  connected 
with  the  transversahs  muscle,  especially  pos- 
teriorly, which  influence  the  coiu"se  of  lumbar 
abscess ;  the  sheaths  of  the  psoas  and  the  iliacus 
miiscles;  the  pelvic,  recto-vesical,  obturator, 
and  anal  fascite ;  the  fascial  investment  of 
the  prostate ;  the  superficial  and  deep  layers 
of  the  superficial  fascia  of  tlie  perinaium  ;  the 
superficial  and  deep  layers  of  the  triangular 
ligament ;  and  the  fascial  investments  of  the 
rectum,  bladder,  uterus,  and  vagina,  which 
determine  the  course  of  pm-ulent  collections 
in  the  pelvis. 

(e)  FascicB  of  the  Lotuer  Extremity. — The 
fascia  lata  and  its  processes;  the  tensor  fasciae 
femoris  ;  the  popliteal  fascia  ;  the  deep  fascia 
of  the  leg ;  and  the  plantar  fascia  and  its 
compartments. 

2.  Extravasations  and  Cellular  Emphy- 
sema.— When  blood  or  lu-ine  escapes  from  its 
natural  reservou's,  or  when  air  or  gas  has  j 
foimd  its  way  amongst  the  tissues,  the  direc-  : 
tion  that  the  extravasated  substance  takes  is 
markedly  influenced  by  the  fascias  with  which 
it  comes  in  contact.  Tlie  principal  fasciae  of 
importance  in  this  respect  are  as  follows : — 

(a)  FascicB  of  the  Head  and  Nech. — The 
fascife  of  the  scalp,  and  the  cervical  fascia.  j 

(6)  FascicB  of  the  Thorax. — The  fasciae  of 
the  intercostal  spaces ;  and  the  mediastinal 
fasciae,  through  connexions  with  the  cer- 
vical. 

(c)  Fascice,  of  the  Upper  Extremity. — The 
deej]  fascia  in  general. 

(d)  Fascice  of  the  Abdomen  and  Pelvis. — 
Scarpa's  fascia,  or  deep  layer  of  the  super- 
ficial fascia  ;  both  layers  of  the  superficial 
and  of  the  deep  perineal  fascia ;  and  the 
fasciae  of  the  prostate  and  bladder — all  being 
of  the  greatest  importance  in  cases  of  extra- 
vasation of  urine  or  fteces. 

(e)  FascicB  o  f  the  Lo  wer  Extremity. — The 
fascia  lata  in  general ;  the  popliteal  fascia ; 
the  deep  fascia  of  the  leg ;  and  the  plantar  \ 
fascia. 

3.  Hernia.— The  occurrence  of  herniae,  ^ 
and  the  direction  that  they  take,  are  in  a  | 
great  measure  determined  by  the  condition 
of  the  fasciae  in  contact  with  the  viscera. 
Most  important  in   this  relation  may  be 
mentioned  the  fascia  transversalis,  the  iliac 
fascia,  the  sheath  of  the  femoral  vessels,  the 
obturator  fascia,  the  cribriform  fascia,  and  i 
the  fascia  lata. 

4.  Dislocations,  &c. — Certain  fasciae  serve 
as  supports  for  the  heads  of  bones,  and  for  the 
viscera ;  and  these  will  have  an  imi)ortant 
influence  either  in  promoting  or  in  prevent- 
ing dislocation,  displacement,  or  other  injury 
of  these  parts,  as  the  case  may  bo.  The 
shoulder  is  supported  by  the  costo-coracoid 
fascia,  and  this  relation  considerably  affects 
the  signs  of  dislocation  at  that  joint.  In 
fractures  of  the  patella,  the  fascia  of  the 
knee-joint  promote  separation  of  the  frag- 


ments. The  fascia  of  the  neck  helps  to  sup- 
port the  pericardium,  and  must  limit  the 
displacements  of  the  heart.  The  bicipital 
fascia  of  the  forearm  protects  the  braciiial 
artery  beneath  it  in  venesection,  at  the 
bend  of  the  elbow.  On  the  other  hand,  the 
attachment  of  the  cervical  fascia  to  the  jugu- 
lar veins  facilitates  the  entrance  of  air  into 
the  cu'culation  through  a  wound  at  this  point. 
And,  lastly,  the  pelvic  viscera  are  supported 
by  the  transversahs,  pelvic,  iliac,  and  recto- 
vesical fascia ;  whilst  the  cord  and  testis 
have  their  special  fasciae  to  keep  them  in 
position. 

6.  Diseases  of  Encapsuled  Organs. — A 
considerable  number  of  organs,  many  im- 
portant vessels,  and  a  great  variety  of 
muscles  are  contained  in  distinct  fascial 
capsules,  sheaths,  or  envelopes,  which  will 
affect  the  com'se  of  the  diseases  of  these 
structures  in  many  ways — defining  their 
limits,  or  determining  the  dhection  in  which 
they  spread,  and  thus  influencing  both  then- 
local  and  general  phenomena.  This  has 
been  akeady  alluded  to  iinder  the  first  head ; 
but  it  is  necessary  to  enumerate  here  the 
principal  fasciae  that  act  in  this  way,  namely : 
(a)  Arterial  sheaths:  of  the  carotid,  sub- 
clavian, thoracic -aortic,  and  femoral.  (6) 
Muscular  sheaths :  of  the  masseter,  buc- 
cinator, psoas,  iliacus,  quadratus  lumborum, 
erector  spinae,  pectineus,  rectus  abdominis, 
levator  ani,  tensor  vaginae  femoris,  and  the 
palmar  and  plantar  muscles,  (c)  Visceral 
capsules  :  of  the  thyroid  gland,  parotid  and 
submaxillary  glands,  tongue,  prostate,  penis, 
vagina,  bladder,  rectum,  and  mamma. 

6.  New-Growths. — The  direction, rapidity, 
and  extent  of  spread  of  new-growths  are  con- 
siderably modified  in  certain  situations  by  the 
relations  of  the  fasciae  above  described. 

II.  Pathological  Relations  of  Fas- 
ciae.— The  principal  diseases  of  fasciae  are  : 
(1)  Inflammation  and  its  results  ;  (2)  Ossi- 
fication ;  (3)  Calcification  ;  (4)  Kheiimatism  ; 
(5)  Gout ;  (6)  Syphilis  ;  (7)  Contraction  ;  and 
(8)  Extension.  None  of  these  conditions  can 
be  said  to  be  common,  or  of  serious  unpor- 
tance. 

1.  Inflammation. — Inflammation  involv- 
ing a  fascia  is  usually  secondary,  having 
spread  to  it  fi'om  the  neighboiuung  structures, 
and  especially  from  the  muscle  or  organ  of 
which  the  fascia  may  form  the  sheath.  E^'en 
imder  these  circumstances,  a  fascia  rather 
resists  than  participates  in  the  inflammatory 
process,  as  has  been  described  above ;  and 
when  it  is  involved,  it  tends  to  ulcerate  on 
account  of  its  feeble  vitality,  and  to  be  dis- 
charged in  the  form  of  sloughs.  The  healing 
process  is  extremely  slow  in  fasciae,  and  after 
serious  lesion  their  function  is  never  com- 
pletely restored. 

2.  Ossification. — Occasionally  m  aged  per- 
sons portions  of  fasciae  are  found  transformed 
into  bony  tissue. 
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3.  Calcification. — Calcification  is  very 
rare  in  fasciae. 

4.  Rheumatism. — The  condition  known  as 
muscular  rheumatism,  or  according  to  its 
situation  as  lumbago,  torticollis,  &c.,  is  be- 
lieved l)y  some  authorities  to  involve  the 
fibrous  coverings  or  fasciae  of  the  affected 
parts.  In  the  same  vpay,  many  of  the  aches 
of  some  forms  of  '  chronic  rheumatism  '  may 
possibly  have  their  seat  in  fasciae  ;  and  cer- 
tain cases  of  neuralgia  are  probably  to  be 
referred  to  rheumatic  inflammation  of  the 
nerve-sheath. 

5.  Gout. — Amongst  the  pains  of  the  gouty 
subject  are  some  which  are  no  doubt  due  to 
affections  of  fasciae,  such  as  pains  in  the  heel 
and  instep,  and  nem-algia  of  the  sciatic,  the 
anterior  crural,  and  the  brachial  nerves. 

6.  Syphilis. — Syphilis  may  attack  the  fas- 
ciae in  the  form  of  nodes,  which  in  situa- 
tions of  low  vascularity  are  apt  to  ulcerate, 
as,  for  example,  at  the  inner  aspect  of  the 
knee. 

7.  Contraction. — Contraction  is  the  most 
obvious  of  the  morbid  conditions  of  fasciae, 
giving  rise  as  it  does  to  weU-marked  de- 
formities. The  fasciae  of  the  hand  and  foot 
are  most  liable  to  this  change,  with  the  result 
of  unnatTiral  flexion  of  the  fingers  and  toes. 
Such  contraction  of  the  palmar  and  plantar 
fasciae  may  be  due  to  wounds,  burns,  or  in- 
flammation from  any  cause,  or  to  gout  or 
rheumatism ;  it  is  sometimes  congenital ; 
and  it  sometimes  occurs  without  evident 
cause. 

8.  Extension. — A  fascia  or  sheath,  though 
extremely  inelastic,  is  liable  to  be  stretched 
by  swelling  of  the  parts  which  it  envelops ; 
and,  if  the  cause  do  not  speedily  disappear, 
may  remain  more  or  less  permanently  ex- 
tended. The  best  instance  of  this  condition 
is  pendulous  abdomen  after  pregnancy  or 
other  kind  of  abdominal  enlargement. 

J.  Mitchell  Bruce. 

FASCIOLA  {fasciola,  a  thin  band). — A 
genus  of  trematode  parasites  of  which  the 
common  liver-fluke  forms  a  good  type.  This 
entozoon  {F.  hepatica)  is  characterised  by 
the  possession  of  a  branched  intestinal  canal, 
thus  differing  from  the  flukes  belonging  to 
the  genus  Distoma,  in  which  the  canal  is 
simple  and  bifurcated.  The  liver-fluke  is  of 
rare  occm-rence  in  man,  though  extremely 
abimdant  in,  and  destructive  of,  ruminating 
animals.    See  Entozoa. 

T.  S.  COBBOLD. 

PASTING — The  manifestation  of  vital 
activity  implies  consumption  of  material ; 
and  unless  the  supply  of  material  in  the  form 
of  food  is  equivalent  to  the  loss  occurring,  a 
progressive  wasting  of  the  body  and  failure 
of  power  must  ensue.  Hence  these  pheno- 
mena constitute  the  necessary  accompani- 
ments of  fasting ;  and  with  its  prolongation 
the  question  resolves  i':self  into  one  of  time 


— when  the  exhaustion  of  material  shall  have 
proceeded  to  such  an  extent  as  to  render  the 
continuance  of  life  impossible. 

Pathology. — To  Chossat  we  are  indebted 
for  showing  that  the  immediate  caiise  of 
death  from  fasting  is  a  reduction  of  the  body 
temperature.  At  first  there  is  a  gradual,  but 
not  very  extensive  fall.  Afterwards  a  more 
rapid  decline  occurs,  until  the  reduction 
amounts  to  about  29°  or  30°  F.  below  the 
normal  point,  when  death  ensues.  Chossat 
noticed  that  if,  whilst  in  the  state  of  torpor 
preceding  death,  the  temperature  of  the 
animal  experimented  on  was  raised  by  ex- 
posiu'e  to  artificial  warmth,  a  restoration  of 
consciousness  and  muscular  power  was  in- 
duced ;  and  some  of  his  subjects  of  experi- 
ment which  were  thus  rescued  from  impend- 
ing death  afterwards  thoroughly  revived  on 
being  supplied  with  food. 

Symptoms. — The  most  prominent  symp- 
toms arising  from  fasting  are  those  due  to 
the  special  sensations  produced  by  the  ab- 
sence of  food  and  fluid,  and  those  attribut- 
able to  a  decline  of  the  physical  and  mental 
powers.  In  the  first  place  there  is  great 
imeasiness  in  the  epigastrium.  This  is  fol- 
lowed by  a  sense  of  sinking  in  the  same 
region,  accompanied  by  insatiable  thirst ;  and 
if  fluid  be  persistently  withheld  as  well  as 
food,  the  thirst  becomes  the  chief  source  of 
distress.  The  countenance  assumes  a  pale 
and  cadaverous  appearance,  and  a  look  of 
wildness  is  presented  about  the  eyes.  Ema- 
ciation becomes  more  and  more  marked,  and 
with  it  there  is  a  decline  of  the  bodily  strength. 
There  is  also  failure  of  the  mental  power. 
Stupidity  may  advance  to  imbecility ;  and  a 
state  of  maniacal  delirium  frequently  super- 
venes. Life  terminates  either  cahnly  by 
gradually  increasing  torpidity,  or,  it  may  be,^ 
suddenly  in  a  convulsive  paroxysm. 

Duration  of  Life. — The  usual  duration 
of  life  mider  complete  absence  of  food  and 
drink  may  be  said  to  be  from  eight  to  ten 
days.  The  special  cii'cumstances  existing 
may,  however,  exert  a  modifying  influence, 
and  from  the  nature  of  these  the  period  may 
be  either  diminished  or  increased.  A  stout 
person,  as  may  be  readily  understood,  has  a 
chance  of  living  longer  than  a  thin  one,  on 
account  of  the  store  of  combustible  material 
which  may  be  drawn  upon  being  larger. 
Exposure  to  cold  in  conjunction  with  starva- 
tion very  much  hastens  death.  The  presence 
of  moisture  in  the  atmosphere  favours  the 
prolongation  of  life,  by  diminishing  the  ex- 
halation of  fliiid  from  the  body.  It  may  be 
assumed  to  be  owing  to  the  existence  of 
warmth  and  moisture  that  persons  buried  in 
mines,  or  otherwise  similarly  placed,  have 
been  known  to  live  considerably  beyond  the 
ordinary  period. 

The  Welsh  fasting  girl,  whose  case  caused 
so  much  sensational  excitement  in  1869, 
lived  exactly  eight  days  from  the  time  she- 
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was  placed  under  systematic  inspection  to 
solve  the  problem  of  whether  she  could  exist, 
as  had  been  alleged  by  her  parents,  for  an 
indefinite  period  without  food.  It  appears 
that  during  the  first  part  of  the  time  she  was 
cheerful  and  exhibited  nothing  extraordinary. 
Later  on  it  was  found  that  she  could  not  be 
kept  warm,  and  ultimately  she  sank  into  a 
state  of  torpor  from  which  she  could  not  be 
roused,  and  which  speedily  terminated  in 
death. 

In  the  Troedyrhiw  coUiery  near  Ponty- 
pridd an  inundation  occurred  in  1877,  which 
led  to  the  imprisonment  of  four  men  and  a 
boy  in  one  of  the  headings  of  the  mine.  The 
accident  happened  on  Wednesday  evening, 
the  11th  of  April.  Efforts  were  at  once  made, 
by  means  of  a  cutting,  to  reach  the  chamber 
in  which  the  imprisoned  persons  were  con- 
fined, and  to  release  them.  This  was  not 
accomplished  tiU  the  afternoon  of  Thursday, 
the  19th,  when  all  were  rescued  alive  and  did 
well.  They  had  been  imprisoned  in  an 
atmosphere  of  compressed  air  nearly  eight 
days,  without  food  but  within  reach  of  water. 

The  performances  of  professional  fasting 
men  give  a  much  longer  time  as  that  during 
which  life  can  be  sustained  without  food. 
Two  feats  of  fasting  were  performed  before 
the  London  public  dioring  1890  by  separate 
men.  The  first  was  announced  to  be  for  a 
period  of  forty,  and  the  second  for  a  period  of 
forty-five  days.  Both  were  carried  on  for  the 
specified  time,  and,  through  the  payments 
received  from  the  crowds  of  spectators  ad- 
mitted, must  have  proved  lucrative  imder- 
takings.  One  of  them  subsequently  became 
insane.  Feats  thus  conducted  for  pecuniary 
gain,  and  supervised,  as  was  here  the  case, 
by  newspaper  reporters  as  watchers,  can 
hardly,  it  may  be  considered,  be  regarded  as 
holding  a  sufficiently  trustworthy  position  to 
command  acceptance  for  the  purposes  of  a 
medical  work  like  this,  whatever  the  amount 
of  popular  credence  given  to  them  at  the 
time.  In  the  case  of  the  Welsh  fasting  girl 
watchings  of  considerable  duration  had  been 
jierformed  through  which  she  had  success- 
fully passed,  but  the  last  watching  was  carried 
out  by  the  experienced  London  nurses  de- 
p^ated  to  undertake  the  task  with  a  strictness 
that  defied  deception,  and  with  the  result  that 
death  took  place  as  stated. 

In  the  case,  again,  of  Ann  Moore,  of  Tut- 
bury,  in  Staffordshire,  which,  from  the  ac- 
count published,  must  have  attained  great 
notoriety  in  the  early  part  of  the  present 
century,  watchings  had  been  conducted  in 
a  manner  to  admit  of  testimony  being  given 
in  support  of  her  veracity ;  but  iiltimately  a 
watching  was  so  seriously  undertaken,  and 
with  such  zeal  carried  out,  as  to  lead  to  her 
being  brought  by  the  ninth  day  into  a  sink- 
ing condition,  when  she  took  food,  and  after- 
wards made  a  written  confession  of  the  im- 
position that  had  been  previously  practised. 


That  a  very  small  amount  of  food  will 
suffice  for  sustaining  life  for  a  prolonged 
period  is  evidenced  by  what  may  be  observed 
in  some  cases  of  constrictive  disease  affect- 
ing the  oesophagus  or  cardiac  orifice  of  the 
stomach. 

Treatment. — Caution  is  required  in  the 
administration  of  food  after  prolonged  fast- 
ing. Sudden  transitions  of  all  kinds  are 
trying  to  the  body ;  and,  instead  of  allowing 
the  rescued  sufferer  to  gratify  his  desire  to 
eat  and  drurk  according  to  his  inclination 
after  several  days'  abstinence,  the  supply  of 
both  food  and  drmk  should  at  first  be  limited, 
and  afterwards  gradually  increased.  There  is 
reason  to  believe  that  the  non-observance  of 
this  rule  has  upon  some  occasions  been  fol- 
lowed by  disastrous  consequences,  which  a 
different  plan  might  have  averted. 

F.  W.  Pavy. 

FAT. — Fat  becomes  morbid  under  a 
variety  of  circumstances  : — 

1.  Obesity. — Fat  may  be  found  gene- 
rally diffused  in  excessive  quantity  beneath 
the  skin,  beneath  serous  membranes,  and  in 
and  upon  various  tissues  and  organs  of  the 
body.  This  condition  constitutes  what  is 
known  as  obesity.    See  Obesity. 

2.  Partial  Growth. — A  partial  growth 
of  fat  sometimes  occurs  in  paralysed  muscles, 
and  constitutes  a  characteristic  feature  of 
what  is  called  pseudo-muscular  hypertrophy. 
See  Progressive  Muscular  Dystrophy. 

3.  Fatty  Interstitial  Growths.— Fat 
as  fat -tissue  more  especially  constitutes  a 
disease  when  it  is  deposited  upon  and  in  the 
textures  of  organs,  interfering  with  their 
structure  and  functions.  This  it  does  by 
pressing  upon  the  histological  elements  of 
the  organ  invaded.  Its  effects  are  more 
clearly  seen  when  it  invades  the  muscular 
tissue  of  such  an  organ  as  the  heart,  the 
fibres  of  which,  becoming  more  or  less  atro- 
phied and  distorted  in  their  course  and  direc- 
tion, are  rendered  inadequate  for  the  per- 
formance of  their  functions.  See  Heart, 
Fatty  Growth  on. 

4.  Fatty  Tumours. — Fat  may  also  occur 
in  isolated  or  circumscribed  masses,  consti- 
tuting what  are  known  as  fatty  tumours  or 
Upomata.    See  Tumours. 

5.  Fatty  Infiltration. — See  Fatty  In- 
filtration. Richard  Quain. 

FATIGUE  (fatigo,  I  weary).— Gene- 
ral Remarks. — Fatigue  is  a  regular  and 
constantly  returning  symptom  experienced 
by  all  persons.  Periods  of  functional  ac- 
tivity invariably  alternate  with  periods  of 
repose,  during  which  the  waste  caused  by 
the  exercise  of  function  is  repaired.  We  are 
indebted  to  Sir  James  Paget  for  having 
pointed  out  that  '  rhythmic  nutrition  is  a 
law  of  nature,'  and  although  the  truth  of 
this  dogma  is  recognised  on  aU  hands,  and 
may  be  said  to  be  axiomatic,  it  has  hardly 
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received  that  careful  consideration  at  the 
liands  of  practical  physicians  which  it  de- 
serves. Our  whole  life  is  composed  of  a  series 
of  vibrations — periods  of  tension  alternating 
with  periods  of  relaxation  ;  and  although  the 
rapidity  of  these  vibrations  varies  immensely, 
they  are  recognisable  in  all  our  acts,  whether 
voluntary  or  otherwise.  The  vibrations  of 
the  heart  are  about  seventy  in  a  minute,  those 
of  the  respiratory  organs  about  sixteen.  The 
whole  body  requires  a  certain  period  of  abso- 
lute and  contmuous  repose  in  each  twenty- 
four  hours  (amounting  to  nearly  one-third  of 
the  period),  so  that  we  may  say  its  rate  of 
vibration  is  once  in  the  twenty-four  hours. 
In  ]ike  manner,  the  period  of  relaxation  of 
the  heart  is  about  one-third  of  the  total  period 
of  action,  and  this  proportional  correspon- 
dence between  a  local  and  a  general  condi- 
tion is  not  a  little  interesting  and  suggestive. 
Again,  it  is  imiversaUy  ordained  amongst 
civilised  nations  that  once  in  every  seven 
days  there  shall  be  a  remission  of  labour  and 
a  change  of  occupation ;  and  we  recognise 
the  fact  that  it  is  highly  advisable  for  those 
who  are  occupied  m  one  pursuit  to  break 
away  from  it  at  least  once  a  year  and  in- 
dulge in  that  variety  of  work  which  we  call 
amusement. 

Fatigue  occurs  directly  we  attempt  to  alter 
the  rhythm  of  our  vital  vibrations  by  pro- 
longing the  periods  of  tension  at  the  expense 
of  the  period  of  relaxation,  or  by  demanding 
for  any  length  of  time  a  quickening  of  the 
normal  rate  of  vibration.  We  recognise  the 
fact  that  athletes  who  over-train  run  risks  of 
cardiac  troubles  and  loss  of  wind ;  that  the 
man  who  from  any  cause  is  unable  to  sleep 
runs  a  serioirs  risk  of  permanent  impairment 
of  health;  and  when  we  find  patients  pur- 
suing their  avocations  too  zealously  we  know 
that,  if  such  offence  against  the  laws  of  nature 
be  x^ersisted  in,  general  paralysis,  or  other 
forms  of  '  break-down,'  are  likely  to  be  the 
result. 

Description. — Fatigue  maybe  either  gene- 
ral or  local,  and  both  forms  may  be  either 
acute  or  chronic.  That  fatigue  in  all  its 
forms  is  due  to  impaired  nutrition  there  can 
be  little  doubt,  and  we  shall  find  that  the 
symptoms  of  chronic  fatigue  are  often  the 
prelude  of  definite  and  recognisable  degene- 
rative changes. 

General  Fatigue.  —  General  fatigue  is 
recognised  with  ease  both  in  its  acute  and 
chronic  forms.  There  is  a  disabOity  to  per- 
form either  mental  or  physical  work,  and  this 
disabihty  is  noticed  first  in  work  requiring 
attention  or  sustained  effort,  and  last  m 
those  acts  which  have  become  automatic  or 
secondarily  automatic.  The  symptoms  of 
general  fatigue  are  usually  referable  to  the 
nervous  centres. 

Local  Fatigue. — Local  fatigue  is  either 
acute  or  chronic,  and  the  symptoms  of  it  are 
referable  usually  to  the  muscles ;  but  we 


must  always  bear  in  mind  that  muscle  and 
motor-nerve  are  practically  one  and  indi- 
visible, and  that  recent  experiments  have 
given  great  probability  to  the  idea  that  every 
muscle  is  connected  with  a  certain  definite 
spot  in  the  brain.  When,  therefore,  we  speak 
of  a  sense  of  fatigue,  we  must  necessarily  be 
in  doubt,  notwithstanding  the  fact  that  the 
symptoms  are  apparently  located  in  the 
muscles,  whether  the  brain,  nerve,  or  muscle, 
one  or  aU  of  them,  be  really  at  fault. 

Acute  local  fatigue. — The  first  symptom 
of  acute  local  fatigue  is  loss  of  power  to  a 
greater  or  less  extent.  By  too  frequent  or 
too  prolonged  stimulation  the  irritability  of 
the  muscular  tissue  becomes  exhausted,  and 
it  either  refuses  to  respond,  or  responds  but 
feebly  to  the  stimiilus  of  the  will ;  whilst  our 
power  of  adjusting  the  force  of  contraction 
to  the  act  to  be  accomplished  is  lessened, 
and  accuracy  of  movement  and  delicacy  of 
co-ordination  are  destroyed.  The  second 
symptom  is  tremor,  as  everyone  must  have 
experienced  who  has  been  called  upon  for 
any  unusual  exertion.  The  third  symptom 
is  cramp-like  contraction ;  and  the  fourth  is 
pain,  the  pain  being  the  pain  of  fatigue, 
and  absolutely  distinct  from  other  varieties 
of  pain.  Fatigue  is  caused  far  sooner  by 
prolonged  muscular  effort  than  by  repeti- 
tions of  short  muscular  efforts  having  due 
intervals  of  relaxation  between  them.  Any 
one  who  has  attempted  to  hold  oiit  a  weight 
at  arm's  length  knows  the  impossibility 
of  continuing  the  effort  for  any  length  of 
time  ;  and  it  is  proverbially  true  that  stand- 
ing iu  one  position  is,  to  most  people,  far 
more  tiring  than  walking,  the  reason  being 
that  in  standing  the  muscles  which  sup- 
port the  body  are  subjected  to  a  prolonged 
strain,  while  in  walking  we  use  the  muscles 
on  either  side  of  the  body  alternately.  The 
great  increase  of  power  which  we  obtain  by 
usmg  the  muscles  on  either  side  of  the  body 
alternately  would  seem  to  be  one  of  the  chief 
reasons  for  the  bilateral  symmetry  of  the  body. 
Not  only  is  sustained  effort  a  far  more  potent 
cause  of  fatigue  than  repeated  effort,  but  we 
find  that  when  fatigue  supervenes,  actions 
requiring  sustained  effort  are  the  first  to  faU  ; 
and  in  this  local  fatigue  resembles  general 
fatigue.  The  last  acts  to  be  affected  by 
fatigue  are  such  as  are  automatic,  and  are 
accomplished  without  mental  effort,  and  by 
the  expenditure  of  the  least  possible  amount 
of  force.  It  is  quite  possible  to  exhaiist  a 
muscle  by  artificial  stimulation,  and  if  one  of 
the  small  interossei  muscles  be  continuously 
faradised,  it  will  be  found  that  in  time  its 
power  of  contraction  to  any  form  of  stimulus 
may  be  absolutely  abolished.  It  is  tolerably 
certain  that  the  brain  can  have  no  share  in 
artificial  fatigue  thus  produced,  and  there 
seems  good  reason  to  suppose  that,  in  some 
people  of  energetic  temperament,  the  irrita- 
bility of  a  muscle  may  be  exhausted,  whUe 
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the  power  of  mental  stimulation  remains 
almost  unimpaired. 

Chronic  local  fatigue.  —  This  form  of 
fatigue  has  causes  and  symptoms  similar  to 
those  of  acute  local  fatigue,  and  there  can  be 
little  doubt  that  this  condition  is  a  common 
cause  of  many  of  those  chronic  maladies 
which  seem  to  result  from  over-work,  and  are 
characterised  by  irregular  muscular  action. 
That  some  cases  of  writer's  cramp  {see 
Writer's  Cbamp)  are  due  to  chronic  fatigue 
of  certain  muscles  employed  in  writing,  and 
particiilarly  of  those  subjected  to  prolonged 
effort,  cannot  be  doubted.  Some  cases  of 
torticolhs  seem  due  to  the  same  cause. 
Duchenne  and  Brudenell-Carter  have  pomted 
out  how,  in  cases  of  '  short  sight,'  the  strain 
on  the  internal  recti  has  caused  troubles 
of  vision,  and  even  brain  symptoms ;  and 
Mr.  C.  B.  Taylor  of  Nottingham  has  shown 
reason  for  including  in  the  category  of 
fatigue-diseases  a  peculiar  form  of  nystag- 
mus, occurring  amongst  miners,  who  try 
their  eyes  by  working  in  the  dark.  Dr. 
Augustus  "Waller,  working  at  this  subject 
from  the  physiological  point  of  view,  states 
that  when  a  muscle  is  fatigued  by  over- stimu- 
lation of  a  motor  nerve,  it  is  the  motor  end- 
plate  (the  junction  between  nerve  and  muscle) 
which  first  fails  to  conduct  the  stimulus ;  and 
Dr.  Eeid,  working  in  conjunction  with  Dr. 
Waller,  has  shown  that  when  stimulation 
takes  place  fi-om  the  brain,  failure  by  con- 
duction occurs  first  in  the  cord,  where  the 
ganglionic  cell  forms  a  jimction  between  the 
fibre  of  the  pyramidal  tract  and  the  fibre  of 
the  anterior  nerve-root. 

Treatment.  —  The  treatment  of  fatigue 
in  all  its  forms  is  7-cst,  and  the  restoration 
of  the  proper  rhythm  of  nutrition,  if  this  be 
found  perverted,  by  substituting  rhythmical 
exercises  for  vmrhythmical  efforts. 

G.  V.  POORE. 

PATTY    DEGENERATION".  —  Sy- 

NON. :  Fr.  Degenerescence  graisseuse ;  Ger. 
Fettige  Metamorphose. 

Definition. — The  process  by  which  protein 
elements  are  converted  into  a  granular  fatty 
matter. 

Seats  of  Occurrence. — This  change  may 
occur  in  any  of  the  component  elements  of 
the  body,  whether  normal  or  abnormal. 

Physiologically . — The  production  of  milk 
from  the  protoplasm  of  the  maimnary  cells, 
and  of  sebum  from  the  cells  of  the  sebaceous 
glands,  are  instances  of  fatty  degeneration. 
The  cells  of  the  corpus  luteum  are  partly  in  a 
condition  of  fatty  degeneration ;  and  it  is  by 
a  similar  change  in  the  peripheral  cells  of  the 
mature  fcetal  portion  of  the  placenta  that 
normal  involution  of  that  organ  is  accom- 
plished. Non-vascular  structures,  such  as 
the  cartilages,  the  cornea,  and  the  intima  of 
blood-vessels,  frequently  undergo  fatty  trans- 
formation of  part  of  their  substance.    In  a 


less  marked  form,  fatty  degeneration  occurs 
in  the  wahs  of  the  uterus  and  other  muscular 
organs  when  returning  to  their  ordinary  size 
after  temporary  hypertroj)hy. 

Pathologically. — As  a  purely  morbid  pro- 
cess, fatty  change  is  most  frequently  met 
with  in  the  muscular  tissue  of  the  heart,  in 
the  walls  of  capillaries,  and  in  the  urmary 
tubules ;  but  it  also  occurs  in  the  central 
nervous  system,  constituting  the  condition 
known  as  '  white  softening  '  ;  in  the  liver  ; 
and  m  tubercular  deposits,  cancerous  growths, 
mfarcts,  and  inflammatory  products  in  any 
situation  whatsoever. 

Anatomical  Characters.— P7i7/sicaZ  cha- 
racters.— An  organ  that  has  imdergone  fatty 
degeneration  presents  the  following  physical 
characters.  The  bulk  and  weight  are  gene- 
rally increased ;  the  consistence  is  reduced — 
somethnes  to  a  pulp,  as  in  white  softening  of 
the  brain ;  the  colour  is  changed,  either  as  a 
whole  or  in  the  affected  portions  of  the  organ, 
into  a  buffy  or  yellowish  bloodless  hue ;  and 
the  resistance  or  firmness  is  diminished,  so 
that  the  affected  tissue  is  markedly  flabby, 
and  readily  yields  to  pressure.  The  sohd  cut 
surface  may  appear  comjaact  and  shining; 
and  the  section  leaves  a  greasy  stain  xxpon 
the  knife  and  fingers.  When  fatty  degener- 
ation is  greatly  advanced,  as  it  may  be  seen, 
for  example,  in  the  hver,  a  portion  of  the 
organ  thrown  into  water  wiU  float. 

Microscopical  characters.-— In  fatty  de- 
generation the  musciilar  tissue  of  the  heart 
{see  fig.  60)  and  the  walls  of  capillaries  are 
most  suitable — especially  those  of  the  brain — 
for  microscopical  investigation.  The  earliest 
changes  in  the  cardiac  tiiuscle  in  fatty  de- 
generation are  loss  of  sharpness  of  the  indi- 
vidual strias,  and  the  appearance  of  minute 
j)articles  of  oil  between  the  elements.  These 
changes,  begiiming  near  the  nuclei,  spread 
throughoiit  the  fibres  in  a  longitudinal  di- 
rection, while  the  particles  increase  in  size, 
and  assmne  the  weU-known  characters  of  oU- 
globules.  When  the  process  is  advanced,  the 
whole  of  the  sarcous  substance  is  replaced  by 
fatty  particles  contained  withia  a  delicate 
albuminous  envelope.  Finally  the  degener- 
ated fibres  either  become  atrophied  by  ab- 
sorption of  certain  parts  of  the  fat,  and  so 
disappear ;  or  suffer  rupttu'e  with  discharge 
of  their  contents.  The  fatty  nature  of  the 
change  is  proved  by  the  solubility  in  ether  of 
the  particles  that  have  escaped  from  the  fibres. 

Fatty  degeneration  of  the  walls  of  vessels 
is  best  seen  in  the  capillaries  and  smallest 
arteries.  The  tunics  first  lose  their  normal 
translucency ;  minute  granules  ajipear  in 
their  substance ;  and  these  increase  to  form 
unmistakable  oU-globules.  Finally,  the  vessel 
gives  way,  and  the  oily  particles  and  blood  are 
discharged  into  the  perivascular  spaces. 

In  the  other  organs  referred  to,  the  micro- 
scopical characters  agree  with  those  just  de- 
scribed, with  certain  differences  dependent 
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upon  the  special  structure  of  each.  Thus 
fatty  degeneration  of  a  leiicocyte  leads  to  the 
formation  of  the  body  known  as  a  compound 
granular  corpuscle,  in  which  the  oil-drops 
finally  replace  the  whole  of  the  protoplasm. 
In  '  white  softening '  of  nervous  tissue,  the 
nerve-ceUs  and  probably  aU  the  nuclei  of  the 
part  are  converted  in  a  great  measure  into 
granvdar  corpuscles ;  and  these  breakmg 
down  into  a  fatty  detritus,  the  whole  con- 
stitutes a  soft  creamy-looking  substance, 
which,  as  Virchow  expresses  it,  '  is  milk  in 
the  brain,  instead  of  in  the  mammary  gland.' 
'  Yellow  tubercle '  consists  in  part  of  ceUs 
and  nuclei  that  have  undergone  fatty  de- 
generation, and  of  fatty  detritus.  In  the  case 
of  the  uterus  during  involution  the  fat  is 
probably  rapidly  absorbed,  so  that  the  appear- 
ances presented  to  the  eye  are  those  rather  of 
atrophy  than  of  replacement  of  the  muscular 
substance  by  fat. 

Pathology. — We  have  now  to  trace  whence 
comes  the  fat  that  is  found  in  this  form  of  de- 
generation, and  how.  It  is  evident  that  in  a 
number  of  instances — such  as  the  production 
of  milk  and  sebum — fatty  degeneration  is  a 
truly  physiological  change,  which  is  sub- 
servient to  health  when  active,  while  its  de- 
rangement or  cessation  constitutes  disease. 
In  other  cases  the  process  is  essentially  patho- 
logical, as,  for  example,  in  fatty  degeneration 
of  the  heart  and  white  softening  of  the  brain; 
the  functional  activity  of  the  part  being  im- 
paired, or  so  abohshed  that  the  name  of 
necrobiosis,  or  death-in-life,  has  been  given 
to  the  condition.  The  fatty  change  in  the 
two  instances  is,  however,  manifestly  one 
and  the  same.  The  condition  known  as  fatty 
degeneration  had  long  been  described,  and  it 
has  always  been  a  favoiurite  subj  ect  with  patho- 
logists to  discover  its  nature  and  its  cause. 
It  was  generally  assumed  that  the  fatty 
matter  present  was  introduced  from  without, 
being  deposited  from  the  blood  as  morbid 
material  in  place  of  the  pre-existing  tissues 
which  were  absorbed.  Modern  research  has 
demonstrated  that  this  is  not  so,  and  that 
fat  is  derived  from  a  molecular  change  in 
the  tissue  or  textiures  in  which  it  is  found. 
The  subject  is  one  of  immense  importance, 
involving  the  whole  field  of  pathology ;  and 
it  is  but  right  to  state  that  our  acquaintance 
■with  the  true  nature  of  the  process  is  almost 
entu-ely  due  to  the  investigations  of  Dr.,  now 
Sir  Eichard,  Quain,  which  were  published 
in  the  Meddco-Chirurgical  Transactions  for 
1850,  and  with  reference  to  which  Sir  James 
Paget  has  remarked :  '  Dr.  Quain  has  can- 
didly referred  to  many  previous  observers 
by  whom  similar  changes  were  recognised ; 
but  the  honour  of  the  full  proof,  and  of  the 
right  use  of  it,  belongs  to  himself  alone.' ' 
Qiiain's  conclusion,  as  then  stated,  was  that 
the  molecular  fatty  matter  in  the  degene- 

'  Lectures  on  Surgical  Pathology,  1st  ed.  vol.  i. 
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rated  fibre  was  the  result  of  a  chemical  or 
physical  change  in  the  composition  of  the 
tissue,  occurring  independently  of  those  pro- 
cesses which  we  call  vital.  The  arguments 
which  he  adduced  in  support  of  this  view 
were  the  following :  (1)  That  in  the  forma- 
tion of  the  substance  known  as  adipocere 
from  albuminous  material  after  death,  the 
places  of  the  muscular  fibres,  blood-vessels, 
and  nerves  are  occupied  by  fatty  matter 
which  could  not  have  existed  in  them  as 
such  during  hfe.  (2)  That  a  true  fatty  de- 
generation may  be  artificially  produced  piost 
mortem,  (3)  That  masses  of  albuminous 
material  deprived  of  nutrition  in  any  part  of 
the  body,  or  the  centre  of  non-vascular  struc- 
tures such  as  tubercle,  undergo  fatty  degene- 
ration to  a  marked  degree.  (4)  That  the 
cfrcumstances  under  which  fatty  degeneration- 
occurs  in  the  living  body  exhibit  imj)airment 
of  general  and  local  nutrition,  such  as  blood- 
disorder,  or  disease  of  the  nutrient  vessels. 

More  than  twenty  years  later  (1871)  these 
conclusions  were  experimentally  confirmed 
in  the  living  animal  by  the  investigations 
of  Professors  Bauer  and  Voit,  of  Munich. 
On  admmistering  phosphorus  to  a  starving 
dog,  in  which  the  amount  of  nitrogen  (urea) 
daily  excreted  had  become  constant,  these 
experimenters  foimd  that  the  amoimt  of  the 
excretion  was  thereby  increased  threefold ; 
that  this  nitrogen  was  derived  from  the 
albumen  of  the  tissues  and  not  of  the  blood ; 
and  at  the  same  time  that  three  times  the 
normal  amount  of  oil  had  acciunulated  in 
the  viscera.  This  oil  could  have  its  origin 
only  in  the  transformed  or  decomposed 
albumen  of  the  organism  ;  the  other  product 
being  the  urea  which  had  been  excreted. 
The  same  results  have  been  observed  in 
poisoning  by  phosphorus  in  the  human  body. 

Many  other  instances  of  the  formation  of 
a  fatty  from  a  nitrogenous  body  might  be 
adduced  if  necessary,  such  as  the  ripening  of 
cheese  ;  the  increased  flow  of  milk  on  a  meat 
diet ;  the  formation  of  wax  by  bees  from  sugar 
and  albumen ;  the  production  of  fatty  acids 
and  their  allies  from  proteid  compounds  in 
the  process  of  pancreatic  digestion ;  the  in- 
crease of  oil  in  oUves  by  keeping ;  and  the 
development  of  a  rancid  oil  in  the  flake  of 
salmon  under  similar  circumstances.  The 
munerous  instances  just  adduced  combine  to 
strengthen  the  position — which  was,  how- 
ever, sufficiently  established  by  Sir  Eichard 
Quain — that  in  true  fatty  degeneration,  the 
nitrogenous  material  of  the  tissues  them- 
selves, and  not  the  blood,  must  be  considered 
the  source  of  the  oily  matter.  It  has  been 
said  that  the  cfrcumstances  under  which 
fatty  degeneration  occurs  are  fturther  con- 
firmatory evidence  in  the  same  direction.. 
These  must  now  be  considered. 

Conditions  of  Ocourkence. — The  cfrcum- 
stances under  which  fatty  degeneration 
occurs  are  either  su.ch  as  affect  the  nutrition 
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of  the  whole  system  generally,  or  of  a  given 
organ,  or  portion  of  it,  specially. 

General. — Wlien  the  amount  of  blood  in 
the  body  is  quickly  reduced — for  example,  by 
severe  but  not  actually  sudden  haemorrhage, 
and  in  ansemia — death  may  occiu*  from  fatty 
degeneration  of  the  heart,  the  voluntary 
muscles  and  the  other  viscera  being  likewise, 
but  less  seriously,  affected.  Again,  general 
fatty  degeneration  is  frequently  due  to  de- 
praved quality  of  blood,  and  especially  to  the 
presence  in  it  of  certain  poisons,  such  as  phos- 
phorus, arsenic,  antimony,  and  the  more  com- 
plex animal-poisons  of  the  acute  specific  fevers. 

Local. — Disease  of  the  nutrient  artery 
of  a  part  is  the  morbid  condition  most  fre- 
quently associated  with  localised  fatty  de- 
generation. A  good  instance  of  tliis  is  fiu:- 
nished  by  fatty  degeneration  of  patches  of 
the  muscular  tissue  of  the  heart  correspond- 
ing with  degeneration,  obstruction,  or  com- 
pression of  a  branch  of  a  coronary  artery. 
Another  excellent  example  of  the  same  is 
white  softening  of  the  brain  from  vascular 
degeneration.  This  is  analogous  to  what 
occurs  in  dry  gangrene,  with  the  exception 
that  decomposition  takes  place  in  the  latter, 
probably  from  exposure  to  air. 

Summary. — ^'VTien  we  review  the  circum- 
stances unde^r  which  fatty  degeneration  is 
foimd  to  occur,  we  discover  that  the  condition 
ihat  is  common  to  them  aU  is  interference 
with  nutrition,  and  especially  with  the  pro- 
cess of  oxidation.  The  red  corpuscles  are 
believed  to  be  primarily  affected  in  phos- 
phorus-poisoning; they  are  numerically  re- 
duced in  contini;ed  hcemorrhage ;  and  they 
do  not  reach  the  tissues  in  sufficient  nmnbers 
when  the  vessels  are  obstructed,  or  otherwise 
diseased.  In  the  cases  of  the  hypertrophied 
uterus  and  heart,  of  the  placenta,  and  perhaps 
of  the  corpus  luteum,  the  degeneration  is  prob- 
ably due  to  the  decline  or  cessation  of  func- 
tional activity,  and  the  consequent  decrease 
in  the  blood-supply  to  the  large  mass  of  proto- 
plasmic structiu-es. 

With  resj)ect  to  the  intimate  or  essential 
nature  of  fatty  degeneration,  it  may  be  stated 
as  highly  probable,  as  far  as  our  present 
knowledge  extends,  that  the  metabolism  or 
decomposition  that  is  constantly  going  on  in 
living  protoplasm  is  not  simple  or  immediate ; 
but  that  a  primary  decomposition  occurs 
of  albuminous  substances  into  lurea  (or  its 
allies)  and  fat,  and  a  fiurther  or  secondary 
decomposition  of  the  fat  into  carbonic  acid 
and  water.  If  the  amount  of  oxygen  fur- 
nished by  the  blood  is  deficient,  whether 
absolutely  or  relatively,  the  primary  decom- 
position of  the  protoplasm  alone  may  be 
effected ;  and  the  secondary  decomposition, 
or  the  oxidation  of  fat  into  carbonic  acid  and 
water,  may  not  occiir.  The  result  therefore 
of  an  absolute  or  relative  deficiency  of  oxygen 
in  protoplasmic  tissues  wiU  be  the  accumu- 
lation of  fat  within  them. 


Effects. — The  physical  effects  of  fatty 
degeneration  of  a  tissue  have  been  already 
described  under  the  head  of  f)hysical  charac- 
ters, being  chiefly — change  of  colour,  dimin- 
ished consistence  and  resistmg  power,  soften- 
ing, rupture,  dilatation  and  excavation,  and 
alteration  of  size.  The  chief  physiological 
effect  is  diminished  functional  power  or 
activity,  which  is  esj)ecially  marked  in  mus- 
cular parts  such  as  the  heart,  and  in  secret- 
ing organs,  including  the  kidneys. 

Treatment. — The  subject  of  the  treatment 
of  fatty  degeneration  wiU  be  foimd  discussed 
under  the  head  of  the  diseases  of  the  several 
organs  which  it  may  affect. 

J.  Mitchell  Bruce. 

FATTY  INFILTRATION".— Fat  in 

the  form  of  oily  particles  is  found  to  be  pre- 
sent in  excess  in  the  cells  of  various  secreting 
organs,  constituting  fatty  infiltration.  Thus 
it  appears  in  the  epitheliima.  of  the  intestinal 
mucous  membrane  during  digestion  ;  in  the 
cells  of  the  liver  and  biliary  jiassages;  and 
in  the  kidneys  of  certain  animals — for  in- 
stance, the  cat.  When  this  condition  be- 
comes permai:ent  it  constitutes  a  disease. 
Glandular  organs  thus  affected,  as  in  the 
case  of  the  liver,  assume  a  buff  or  yellow 
coloiu*,  and  they  become  softer  and  more 
friable  than  normal ;  whilst  microscopically 
their  cells  are  foimd  to  contain  one  or  more 
large  well-defined  oil-globules,  which  tend  to 
coalesce  and  occupy  the  cell.  The  quantity 
of  oUy  matter  in  the  cells  may,  however, 
vary  from  time  to  time,  and  the  infiltration 
may  be  either  of  a  transient  or  of  a  per- 
manent character.  In  the  one  case,  the 
fimction  of  the  organ  may  not  be  materially 
mterfered  with ;  in  the  other  case,  the  ac- 
tion of  the  cells  may  be  so  far  affected  as 
greatly  to  impair  the  secreting  fimctions  of 
the  organ. 

The  causes  of  fatty  infiltration  are  of  two 
kinds — general  and  local.  First,  the  general 
causes  are  (a)  a  super abimdance  of  fatty 
matters  in  the  blood,  such  as  occm-s  in  persons 
who  indulge  in  rich  food  and  in  beverages 
containing  alcohol ;  (b)  imjierfect  oxidation, 
as  in  chronic  tuberculosis  of  the  lungs  ;  and 
(c),  according  to  some  observers,  the  meta- 
stasis of  fatty  deposits  from  one  part  of  the 
body  to  another. 

Secondl_y,  with  respect  to  the  local  causes 
of  fatty  infiltration,  one  is  a  peculiar  affinity 
or  selective  power  of  the  cells  of  certain 
tissues,  by  virtue  of  which  they  incorporate 
with  their  substance  oily  or  fatty  matter. 
This  facility  has  been  explained,  in  the  case 
of  the  cells  of  the  liver  and  of  the  passages 
traversed  by  bile,  by  the  presence  of  that 
fluid,  which,  as  Virchow  and  others  describe, 
is  a  powerfully  determining  cause  of  the 
infiltration  of  fat  mto  protoplasm.  Another 
local  cause  of  the  accumulation  of  oil  in 
cells  is  their  inactivity  or  imperfect  power  of 
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eliminating  it,  as  is  foirnd  to  occnr  in  the 
cartilages  of  the  aged,  and  in  inactive  or 
unused  muscles. 

It  must  be  said  here,  with  respect  to  the 
appearance  of  fat  in  the  last-named  situations, 
that  though,  in  some  cases,  it  is  derived  un- 
questionably from  the  fat  contained  in  the 
blood  or  chyle,  it  may  in  other  instances  be 
derived  from  the  disintegration  of  the  protein 
elements  of  the  tissues.  This  subject,  how- 
ever, will  be  foimd  discussed  in  the  article 
upon  Fatty  Degeneration. 

ElCHARD  QUAIN. 

FATUITY  (fatmis,  silly).— Mental  im- 
becility.   See  Imbecility. 

FAUCES,  Diseases  of. — See  Throat, 
Diseases  of. 

FAVUS  (Lat.  a  honeycomb).— Syjuoih,  : 
Tinea  favosa;  Dermato-my costs  achorina; 
Honeycomb  Ringworm ;  Fr.  T eigne  faveuse ; 
Ger.  Erhgrind. 

Definition. — A  chronic,  contagious,  para- 
sitic disease  of  the  skin  of  man  and  some 
animals,  caused  by  the  growth  of  the  Acho- 
rion  fungus  (discovered  by  Schonlein  in 
1839),  and  characterised  by  the  formation 
of  peculiar  yellow  crusts,  and  by  the  occur- 
rence of  inflammatory  and  often  atrophic 
changes. 

J3TI0L0GY. — Favus  is  somewhat  less  con- 
tagious than  ordinary  ringworm,  and  indi- 
vidual predisposition  has  a  marked  influence 
in  its  spread.  The  young  are  most  prone  to 
attack,  and  children  hving  amidst  sordid 
surroundings.  Propagation  occurs  by  direct 
contact  and  inoculation,  and  transmission  of 
the  complaint  has  been  observed  to  and 
from  mice,  to  the  rat,  cat,  dog,  fowl,  guinea- 
pig,  rabbit,  horse,  and  ox.  In  England, 
where  it  is  uncommon,  favus  is  seen  mostly 
in  foreign  immigrants ;  but  it  occurs  more 
fr-equently  in  Edmburgh  and  Glasgow.  It 
is  comparatively  common  in  the  southern 
provinces  of  France  and  Italy,  and  amongst 
the  male  Jewish  population  of  Eussia,  Poland, 
Gahzia,  and  the  Levant ;  the  Mohammedans 
of  Turkey,  Asia  Minor,  Syria,  Persia,  Egypt, 
Algiers,  and  Morocco ;  also  in  parts  of  India, 
China,  and  Brazil. 

Symptoms. — The  fungus  develops  beneath 
the  upper  layers  of  the  epidermis,  around 
the  hair,  setting  up  some  inflammation,  and 
presently  appears  as  a  little  yellowish  eleva- 
tion. In  some  weeks  the  latter  forms  a 
characteristic,  sulphur-yellow,  sub-epidermic, 
lentil-sized,  umbilicated  disc  (the  godet  fa- 
vique,  seutulum,  favus),  lying  in  a  red, 
moist,  cup-like  bed  fashioned  by  the  pres- 
sivce  of  the  growth,  and  traversed  by  a  hair. 
Gradually  the  fungus  invades  the  hair- 
sheaths  and  then  the  hair,  growing  perhaps 
three  or  fciur  centimetres  above  the  level 
of  implantation.  The  bulb  usually  remains 
free,  and  indeed  the  hair  in  favus  is  not 


invaded  so  quickly  or  abmidantly  as  in 
trichophytosis,  and,  as  a  rule,  is  not  nearly 
so  disintegrated.  The  hairs  become  lustre- 
less, dusty-looking,  loosened,  and  finally  atro- 
phied and  distorted.  A  characteristic  mouldy 
smell  is  observable,  which  must  be  carefully 
distinguished  from  the  stale  scent  of  old 
dried-up  pus.  Favus  may  attack  hairy 
regions,  non-hairy  parts,  and  the  nails ;  but 
the  scalp  is  far  the  most  important  site 
affected,  on  account  of  the  intractability  of 
the  disease  there,  and  the  ensuing  disfigure- 
ment. The  characteristic  cupuliform  discs 
may  attain  to  a  diameter  of  about  half  an  inch 
or  more.  They  may  remain  isolated  and 
disseminated,  or  be  aggregated  and  more  or 
less  confluent.  As  they  age,  the  colour  fades 
or  darkens  by  the  admixture  of  exudations, 
and  the  consistence  becomes  more  friable. 
They  tend  to  lose  their  characteristic  aspect, 
crumble  and  fall,  to  be  replaced  by  others 
more  or  less  imperfect.  In  comrse  of  time 
most  irregular  and  atypical  changes  result 
from  the  effects  of  scratching  and  excoria- 
tion, and  from  pustulation.  Secondary  glan- 
dular inflammation  can  then  arise.  Finally, 
a  disfiguring  baldness  may  result ;  and  as 
this  occurs,  the  disease  gradually  dies  out, 
but  only  after  many  years. 

Eegions  of  the  trunk,  extremities,  or  face, 
commonly  spoken  of  as  non-hafry,  may  be 
attacked  primarily  or  often  secondarily  to 
the  scalp.  Here  the  favi  are  surrounded  by 
inflammatory  haloB,  or  preceded  by  a  ring- 
worm-like eruption. 

One  or  several  nails  of  the  hands,  or  even 
of  the  feet,  may  be  inoculated,  and  then  the 
favi  form  beneath,  and  gradually  erode  the 
nail.  At  the  same  time  the  nutrition  of  the 
latter  is  much  impaired,  and  the  structure 
disorganised. 

Description  of  the  Fungus. — The  my- 
ceUum  is  composed  of  flesuous,  ramified, 
tubular,  partitioned,  and  articulated  fila- 
ments. When  fructifying,  the  tubes  are 
charged  with  granules,  with  nuclei,  and  with 
perfect  nucleated  gonidia  or  spores.  Both 
the  mycehum  and  the  abundant  gonidia  are 
characterised  by  a  great  diversity  of  size  and 
form.  The  gonidia  are  mostly  rounded  and 
oval,  and  may  be  isolated  or  united  in 
chains.  It  is  now  established  that  the 
fungus  can  be  distinguished  in  cultures ;  and 
when  inoculated  from  annual  to  animal,  and 
to  man,  it  always  gives  rise  to  the  character- 
istic clinical  appearances.  The  godets  con- 
sist of  mycelial  threads  branching  towards 
the  central  part,  and  then  terminating  in 
chains  of  gonidia  and  granules. 

Diagnosis. — In  the  various  forms  of  favus 
where  at  some  time  or  other  more  or  less 
well-marked  godets  are  observable,  the  dia- 
gnosis is  clear ;  and  the  peculiar  smeU,  the 
persistence  of  the  malady,  the  condition  of 
the  hairs,  and  the  occurrence  of  the  disease 
in  other  members  of  the  family,  will  attract 
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attention.  In  old-standing  cases  obscured 
hy  age  or  complications  it  is  necessary  to 
search  thoroughly  for  the  fungus,  and  to  bear 
in  mind  the  advice  to  be  always  on  one's 
guard  in  the  presence  of  a  persistent,  re- 
belhous  scalp-aft'ection,  simulating  psoriasis, 
eczema,  seborrhoea,  and  the  folliculites  dd- 
calvantes. 

Treatment. — Appropriate  measures  are 
necessary  to  counteract  any  disturbance  of 
the  general  health  that  may  be  present  in 
favus.  At  the  outset  all  favic  and  other  crusts 
and  accumulations  should  be  thoroughly  re- 
moved by  the  usual  softeiaing  and  cleansing 
methods,  and  the  hair  should  be  completely 
cut  away,  and  kept  so.  Mild  antiseptic 
dressings  may  then  be  applied,  to  subdue 
any  inflammation,  or  heal  excoriated  surfaces. 
This  accomphshed,  the  further  treatment  is 
nearly  identical  with  that  for  ordinary  ring- 
worm {see  Tinea  Tonsurans).  Cases  are 
often  most  rebelUous.  Favus  of  non-hairy 
parts  is  much  more  amenable.  When  the 
naUs  are  affected  it  is  necessary  to  remove 
mechanically  as  much  of  the  diseased  part 
as  possible,  and  then  thoroughly  rub  in,  or 
keep  the  part  soaked  with,  parasiticides. 

T.  CoLCOTT  Fox, 

FEBRIC  UL  A  (Jehricula,  slight  fever)  .— 
Synon.  :  Fr.  Febricule  ;  Ger.  Febricula. 

Definition. — Simple  fever,  of  one  {ephe- 
mera) or  not  more  than  a  few  days'  duration ; 
not  preceded  by  any  one  known  invariable 
antecedent ;  and  not  attended  by  any  one 
definite  organic  lesion. 

It  may  well  be  doubted,  however,  whether 
such  a  thing  as  simple  fever,  in  the  strict 
sense  of  the  term,  exists  ;  anyhow  it  must  be 
one  of  the  rarer  forms  of  disease.  The  con- 
ditions which,  from  our  necessarily  imperfect 
knowledge,  it  is  convenient  to  call  febricula 
are  numerous  and  of  great  practical  impor- 
tance. They  may  be  somewhat  roughly 
grouped  as  follows : — 

1.  Abortive  or  incomplete  forms  of  some 
one  or  other  of  the  specific  continued  fevers — 
namely,  typhus,  typhoid,  or  relaj)suig.  The 
writer's  own  experience  leaves  no  doubt*  in 
his  mind  that  such  irregular  forms  are  met 
with  diuring  epidemics  of  these  diseases. 

2.  Instances  of  some  of  the  exanthemata, 
especially  scarlatina  and  modified  variola,  in 
which  the  usual  rash  is  either  absent  or  so 
slight  or  brief  as  to  pass  unnoticed. 

3.  Intermittent  fevers,  in  which  for  some 
reason  or  other  the  paroxysms  do  not  recur, 
or  only  at  uncertain  and  distant  intervals. 

4.  Cases  in  which  the  local  symptoms 
usually  attending  certain  forms  of  fever  are 
very  slight  or  very  obscure,  and  thcretore 
dillicult,  perhaps  impossible,  to  detect.  In- 
stances of  this  occur  in  connexion  with  ton- 
sillitis, erysipelas,  rheumatic  fever,  influenza, 
i.and  tubercular  disease. 

0.   Cases   in  which   considerable  febrile 


movement  is  present  during  the  development 
of  the  primary  as  well  as  of  the  secondary 
symptoms  of  syphilis,  and  of  which  it  is  not 
easy  to  ascertain  the  real  cause. 

6.  Fever  as  the  consequence  of  exposure  to 
a  high  external  temperature — for  instance,  the 
fehris  ardens  of  tropical  climates  (Murchi- 
son) ;  and  of  violent  and  prolonged  mus- 
cular exertion. 

7.  Fever  as  the  consequence  of  irritation 
of  any  organ  or  tissue,  such  as  of  the  stomach 
by  indigestible  matter,  of  the  colon  by  scy- 
bala ;  or  of  catarrh  of  a  mucous  surface — for 
example,  urethral  fever. 

8.  Certain  ill-xmderstood  but  not  uncom- 
mon disorders  of  nervous  centres,  cerebral, 
spinal,  or  sympathetic,  which  are  often  fol- 
lowed by  febrile  movement. 

Anatomical  Characters. — Fever,  however 
caused,  which  runs  high,  produces  congestions 
and  tissue-changes  in  the  viscera,  especially 
in  the  lungs ;  but,  in  view  of  the  short  dura- 
tion of  febricula,  it  would  in  most  cases  be 
impossible  to  decide  whether  any  pathological 
changes  found  after  death  were  the  conse- 
quence or  the  cause  of  the  febrUe  movement. 
It  is  possible,  but  not  yet  proved,  that  there 
may  exist  some  contagion  capable  of  produc- 
ing febricula,  and  febricula  only. 

Symptoms. — Febricula  is  characterised  by 
a  rise  of  temperatiure,  rarely  exceeding  102'5° 
F.,  but  sometimes,  especially  in  cases  due  to 
exposure  to  heat,  reaching  105°  F.  or  even 
higher,  although  only  for  a  short  time.  The 
access  of  fever  may  be  gradual,  or  marked  by 
slight  rigors;  and  some  or  all  of  the  common 
clinical  symptoms  of  fever  may  be  present  in 
varying  proportion  and  in  greater  or  less 
degree,  such  as — general  malaise  ;  dry  skin ; 
frequent  pulse,  amounting  to  100  or  120  per 
minute ;  tongue  fiurred,  with  a  more  or  less 
distinct,  central,  dry,  reddish-brovra  streak; 
thirst,  loss  of  appetite,  and  nausea ;  consti- 
pation ;  scanty,  high-coloixred  urme ;  and 
headache,  intolerance  of  light,  slight  deafness, 
restlessness,  sleeplessness,  and  slight  delirium 
at  night. 

Diagnosis. — The  diagnosis  of  febricula  rests 
upon  the  exclusion  of  all  the  other  recognised 
kinds  of  idiopathic  or  of  symptomatic  fever. 
As  a  matter  of  practical  diagnosis  at  the  bed- 
side, almost  every  disease  attended  by  rise  of 
temperature  is  now  and  then,  at  its  outset, 
mistaken  for  febricula. 

Prognosis. — The  prognosis  depends  upon 
the  degree  and  duration  of  the  pyrexia,  but 
in  this  country  is  almost  always  favourable. 

Treatment. — In  the  absence  of  any  special 
indication,  rest  in  bed  for  a  day  or  two,  liquid 
food  until  the  desire  for  soUds  retm-ns,  and, 
if  constipation  be  a  marked  feature  of  the 
case,  a  moderate  dose  of  some  mild  purgative, 
will  be  sufficient.  It  is,  however,  always 
prudent  to  remember  that  what  seems  to 
be  febricula  may  be  the  begiiming  of  some 
serious  and  perhaps  highly  infectious  disease. 
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Cooling  drinks,  such  as  citrate  of  potassium 
in  effervescence,  liquor  ammonii  acetatis  with 
a  little  spirit  of  nitrous  aether;  or  nitro- 
hydrochloric  or  dilute  nitric  acid  (one  drachm 
to  a  pint  of  water)  with  some  fresh  lemon- 
juice  added,  may  be  given  according  as  the 
one  or  the  other  is  grateful  to  the  patient. 
Anything  like  active  treatment,  except  spong- 
ing the  skin  or  the  use  of  the  cold  or  tepid 
bath  in  cases  of  heat-fever,  is  unnecessary, 
rarely  does  good,  and  is  almost  always  posi- 
tively injurious.  J.  Andrew. 

FEBRIFUGES  {fehris,  a  fever;  and 
fucjo,  I  drive  away). — Synon.  :  Antipyretics. 

Definition. — External  applications  or  in- 
ternal remedies  which  tend  to  lower  the 
bodily  temperature,  when  it  has  been  ab- 
normally raised  by  the  processes  of  fever. 

Enumeration. — The  principal  febrifuges, 
given  in  the  order  of  their  activity,  are : — Cold 
Baths ;  Cold  Affusion  or  Wet  Pack ;  Alcohol ; 
Diaphoretics ;  Salicylic  Acid  and  its  Salts, 
Quinine,  DigitaHs,  and  Aconite ;  Salicin,  Phe- 
nazone,  Acetanihde ;  and  Water  and  Diluents 
generally. 

Action.  —  Following  Professor  Binz,  we 
may  divide  febrifuges  into  two  classes : — 
(1)  those  which  directly  withdraw  heat  from 
the  fevered  organism ;  and  (2)  those  which 
lessen  its  production. 

1.  In  the  first  division  we  must  give  the 
foremost  place  to  cold  baths,  the  cold  pack, 
and  cold  sponging,  which  powerfully  abstract 
caloric  from  the  surface  of  the  body,  and 
rapidly  cool  down  the  blood.  Diaphoretics 
and  alcohol  act  more  feebly  in  the  same  di- 
rection, by  dilating  the  cutaneous  arterioles, 
and  thus  allowing  the  mass  of  the  circulating 
fluid  to  be  effectually  exposed  to  the  chilling 
influence  of  the  air.  See  Cold,  Therapeutics 
of ;  and  Diaphoretics. 

2.  Secondly,  we  have  to  consider  those 
drugs  which  actually  check  the  febrile  con- 
dition itself,  by  diminishing  oxidation,  or 
by  lessening  the  rapidity  of  the  circulation 
through  those  parts  of  the  body  in  which  the 
increased  tissue-change  is  taking  place.  It  is 
probable  that  we  must  explain  the  antipyretic 
properties  of  such  drugs  as  quinine  by 
their  specific  influence  over  the  germs  on 
which  malaria  depends;  and  perhaps  the  pro- 
gress of  science  may  enable  us  in  the  near 
future  to  nip  febrile  processes  in  the  bud,  by 
paralysing  or  destroying  the  bacilli  which 
may  start  the  chain  of  morbid  processes 
which  raise  the  temperature  and  depress  the 
powers  of  Ufe.  The  free  use  of  water  tends 
to  promote  excretion,  and  thus  to  remove  the 
products  of  oxidation.  Blisters  possibly  act 
by  causing  contraction  of  the  vessels  in  the 
inflamed  part. 

Uses. — Antipyretic  treatment  is  not  much 
adopted  in  this  country  as  a  matter  of  rou- 
tine, holding  as  we  do  that  temperatures 
raised  within  certain  limits  are  not  ^er  se 


elements  of  danger,  and  that,  even  although' 
we  may  effectually  cool  down  our  patient,, 
the  progress  of  the  disease  may  go  on  quite 
unchecked.  But  prolonged  fever  causes  ex- 
cessive tissue-change  and  fatty  degeneration- 
of  the  heart ;  and  when  the  thermometer 
registers  105°  F.,  and  still  tends  upwards,  . 
we  know  that  dangerous  limits  are  reached,^. 
and  that  as  a  rule  life  is  not  long  sustained 
above  107°  F.  It  then  becomes  our  duty  to 
interfere ;  and  this  is  best  done  by  plunging 
our  patient  into  a  bath  at  95°,  and  gradually 
cooling  it  down  to  65°.  When  the  tempera- 
tvure  descends  to  within  4°  or  5°  of  the  nor- 
mal we  remove  him  to  bed,  remembering 
the  dilatation  of  vessels  which  must  follow 
the  contracting  effect  of  cold,  and  the  con- 
sequent cooling  process  which  must  continue 
to  go  on.  Here,  as  in  all  febrile  conditions, 
the  thermometer  is  our  surest  guide,  and. 
we  must  be  directed  by  it  as  to  when  to  re- 
simie  the  treatment,  for  frequent  repetition 
may  be  needed,  and  on  the  Continent  as 
many  as  200  baths  have  been  given  in  the 
course  of  a  single  illness.  Along  with  this 
the  Germans  combine  the  use  of  large  doses, 
of  quinine  ;  but,  notwithstanding  the  marked' 
tolerance  of  the  drug  under  pyrexial  condi- 
tions, the  danger  of  perilous  depression  from 
such  free  medication  is  no  imaginary  one ; 
and,  putting  ague  apart,  we  find  this  valuable 
drug  most  beneficial  in  such  fevers  as  seem 
to  owe  their  origin  to  septic  poisoning.  Digi- 
talis is  not  a  powerful  antipyretic,  and  in. 
large  doses  is  too  disturbing  to  the  hearty 
and  too  apt  to  produce  gastric  derangement^ 
to  inspire  much  confidence;  but  phenazone 
causes  profuse  perspiration,  and  is  much  used/ 
in  febrile  disorders  on  account  of  its  certain 
and  rapid  action,  and  aeetanilide  is  effec- 
tual in  smaller  doses.  The  influence  of  sali- 
cyhc  acid  over  acute  rheumatism  is  remark- 
able, as  it  seldom  fails  to  reduce  temperature- 
and  relieve  pain  in  forty-eight  hours;  but  in 
other  feverish  conditions  its  beneficial  action 
is  by  no  means  so  weU-marked.  Salicin  also 
has  numerous  advocates,  who  prefer  it  to  the 
salicylates  as  being  less  depressing  to  the 
circidation.  Iron  is  of  value  in  erysipelas, 
and  exerts  some  controlling  power  over  acute- 
rheumatism.  Aconite  and  diaphoretics  are 
of  undoubted  service  in  aiding  the  deferves- 
cence of  some  of  the  minor  febrile  disorders. 

R.  Farquharson. 

FEIGNED  DISEASES.— No  insignifi- 
cant part  of  the  real  difficulty  in  the  practice - 
of  our  profession  depends  on  what  we  may 
call  feigned  diseases.  The  art  of  diagnosis 
consists  in  the  power  of  recognising  morbid 
conditions  with  skill  and  promptitude ;  and- 
in  proportion  to  the  natural  sharpness  and- 
well-digested  experience  of  the  medical  man 
is  his  success  in  the  discrimination  of  one- 
symptom  from  another  which  resembles  it. 
more  or  less  superficially.    Many  disorders^ 


FEIGNED 

possess  a  strong  family  likeness  in  their  very 
early  stages,  wliilst  others  may  prove  decep- 
tive throughout  their  whole  course ;  and  if  to 
this  we  add  the  efforts  at  deception  occasion- 
ally resorted  to  by  impostors,  we  see  the  caution 
which  must  of  necessity  be  adopted  by  those 
■who  exercise  their  calling  within  wide  limits. 
In  considering,  therefore,  the  siibject  of 
feigned  diseases,  a  greater  amoxint  of  order 
may  attend  our  studies  if  we  adopt  the  fol- 
lowing simple  classification : — 

1.  Those  diseases  which  naturally  re- 
semble one  another,  and  in  the  deception 
attending  the  diagnosis  of  which  the  patient 
has  no  share. 

2.  Those  diseases  which  are  also  difficult 
of  diagnosis,  but  in  which  the  patient  in- 
voluntarily deceives  xmder  some  morbid 
nervous  impulse. 

3.  Cases  in  which  the  patient  sets  himself 
deliberately  and  elaborately  to  deceive  those 
around  him. 

1.  Under  this  headmg  we  may  perhaps 
include  the  exanthemata  and  other  acute 
feverish  affections,  which  are  confessedly 
difficult  of  diagnosis  before  the  eruption  or 
other  marked  points  of  difference  are  fully 
established.  Important  though  it  may  be,  in 
the  case  of  public  schools  or  large  bodies  of 
men,  to  act  promptly  in  the  face  of  such  an 
emergency,  the  medical  man  will  often  feel 
himself  compelled  to  postpone  his  decision; 
but  he  should  at  the  same  time  act  on  the 
defensive  by  the  timely  exercise  of  quarantine 
and  "hygienic  precautions.  Some  diseases, 
again,  are  difiicult  to  distinguish  from  one 
another,  even  after  their  prodromata  have 
passed  away,  and  among  these  we  may  in- 
clude small-pox  and  pustular  syphilis,  which 
occasionally  cause  more  than  a  shade  of  sus- 
picion to  pass  over  the  mind ;  whUst  mild 
variola  and  severe  varicella  must  always  have 
too  many  points  in  common  to  render  them 
otherwise  than  stmnbling-blocks  even  to  the 
initiated.  Various  forms  of  roseola  may 
closely  simulate  measles ;  scabies  is  often 
hardly  to  be  picked  out  fi-om  amongst  the 
sruptions  which  its  irritation  eai;ses ;  whilst 
throat-affections  may  apparently  overlap  each 
other  and  engender  the  idea  of  diphtheria 
where  nothing  more  than  sviperficial  or  aph- 
thous ulceration  really  exists.  But  it  is  when 
the  ailment  under  which  our  patient  labours 
resembles  something  else  dm-ing  its  whole 
career  that  mistakes  are  natiu-aUy  most 
likely  to  arise.  We  are  frequently  shocked 
with  some  scandal  in  which  th^  innocent 
victim  of  brain-  or  other  organic  disease  has 
been  consigned  to  a  police-cell,  and  where 
the  plea  of  drimkenness  has  been  attempted 
to  be  sustained  by  the  guardians  of  the  public 
peace.  So  difficult  is  it  to  make  a  really 
trustworthy  diagnosis  between  the  coma  of 
alcohol,  of  uraemia,  of  opium,  and  of  certain 
apoplectic  conditions,  that  the  truly  cautious 
and  well-informed  practitioner  would  prefer 
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not  to  attempt  to  do  so  offhand.  It  is  im- 
possible to  lay  down  any  general  rules,  but 
we  may  remember  that  alcohol  in  poisonous 
doses  lowers  the  temperature  and  dilates  the 
pujiil ;  that  in  luraemia  an  examination  of  the 
urine  will  put  us  in  the  right  track ;  whereas 
opium  wiU  produce  a  contracted  pupil ;  and 
in  cerebral  htemorrhage  some  elevation  of  the 
body-heat  may  not  unprobably  be  observed. 

But  all  these  points  may  fail  us  from  time 
to  time,  and  we  had  best  act  at  all  times  as 
though  the  case  were  really  a  serious  one, 
and  requiring  treatment  by  all  the  best  re- 
sources of  the  medical  art. 

A  very  little  consideration  wiU  enable 
every  experienced  practitioner  to  recall  other 
instances  of  this  sort  of  natural  mimicry  :  of 
the  difficulty  he  must  often  have  experienced 
in  deciding  between  syphilitic  and  other 
brain-affections ;  of  the  close  affinity  between 
pulmonary  consumption  and  dilatation  of  the 
bronchial  tubes ;  of  the  resemblance  between 
specific  and  malignant  ulcerations ;  between 
various  diseases  of  the  testicle,  the  bladder, 
and  the  stomach,  respectively.  All  these  form 
part  of  the  regular  teaching  of  medicine  and 
surgery,  and  will  be  found  treated  of  elsewhere. 

2.  We  must  now  consider  the  cases  in 
which  diseases  are  feigned,  not  by  the  direct 
action  of  the  patient  himself,  but  because  he 
is  unable  to  resist  the  vagaries  of  his  weak 
and  excitable  nervous  system. 

Problems  of  the  greatest  complexity  and 
difficulty  are  here  presented  to  the  medical 
man,  and  require  for  their  due  solution  much 
tact  and  experience.  Fimctional  affections 
so  closely  simulate  organic  disease  mider 
these  cu-cumstances  that  suspicion  is  often 
completely  disarmed,  and  treatment  adopted 
the  very  opposite  of  that  which  would  most 
probably  prove  curative.  Hysteria,  in  its 
protean  forms,  supijMes  the  greater  number 
of  these  cases,  and  may  very  closely  simulate 
a  large  variety,  more  especially,  of  neurotic 
conditions  (see  Hysteria).  Paraplegia,  in- 
continence of  urme,  joint-affections — in  short, 
ahnost  any  disease  which  does  not  admit  of 
palpable  objective  demonstration — may  thus 
be  feigned,  and  very  severe  treatment  may 
even  be  adopted  imder  the  belief  that  real  or- 
ganic changes  have  to  be  met  by  the  usually 
appropriate  remedies.  It  is  only  necessary 
for  us  to  refer  thus  briefly  to  these  j)erplexing 
cases  here ;  but  it  must  always  remain  an 
interesting  problem  as  to  how  the  mechanism 
of  causation  here  works,  so  to  speak,  and 
whether  the  patient  actually  suffers  the  acute 
pain  of  which  she  complains  so  forcibly. 
Sympathy,  as  we  well  Imow,  however,  is  quite 
thrown  away  when  dealing  with  these  per- 
sons ;  and  apparent  rouglmess,  with  nervine 
tonics,  and  mental  discipline,  will  often  effect 
a  cure,  when  the  most  elaborate  combinations 
of  other  drugs  ignommiously  fail.  A  sudden 
shock,  the  pressure  of  poverty,  or  the  abso- 
lute necessity  for  immediate  exertion,  will 
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often  effectually  and  permanently  arouse  the 
bedridden  hypochondriac  of  many  years,  and 
restore  him  to  his  friends  as  a  useful  member 
of  society ;  and  we  need  never  despair  of  suc- 
cess even  under  ajjparently  hopeless  circum- 
stances. And  although  in  minor  measure 
the  hypochondriac  may  fancy  that  every 
organ  in  succession  is  the  seat  of  disease,  and 
may  even  succeed  in  thus  imposing  on  the 
unwary,  the  experienced  practitioner  will 
speedily  detect  the  fiction,  and  be  able  to 
relieve  the  unhappy  sufferer  from  the  weight 
of  his  woes.    See  Neurasthenia. 

But  let  it  not  be  forgotten  that  '  expectant 
attention,'  or  the  constant  direction  of  the 
mind  to  the  supposed  morbid  condition  of 
any  particular  organ,  may  actually  catch  the 
imconscious  deceiver  in  his  own  net  by 
converting  mere  functional  disturbance  into 
organic  disease. 

3.  To  the  third  division  of  our  subject  can 
the  term  Feigned  Diseases  perhaps  alone 
strictly  be  applied.  Here  we  are  met  face 
to  face  with  deliberate  and  premeditated  im- 
posture; and  there  is  nothing  for  it  but  to 
match  our  own  wits  against  those  of  the 
deceiver,  and  to  thwart  his  native  cunning 
by  the  superior  sharpness  of  science.  Now, 
there  is  nothing  in  the  history  of  medicine 
more  remarkable  than  the  elaborate  expe- 
dients adopted,  and  the  amount  of  actual 
discomfort  and  suffering  endured,  by  persons 
who  have  been  desirous  of  escaping  military 
or  other  duty.  The  exhaustive  works  of 
Gavin  and  Marshall,  and  Boisseau  and 
others,  give  us  details  no  less  ingenious  than 
interesting  of  these  devices  ;  but  it  is  curious 
to  note  in  how  limited  a  range  the  more 
traditional  modes  of  imposture  seem  to  run, 
and  how  the  same  old  stories  are  made  to  do 
duty  over  and  over  again.  Thus  we  read  of 
blindness,  and  deafness,  and  epilepsy,  and 
paralysis  being  carefully  imitated,  and  can 
hardly  withhold  our  admiration  from  the  as- 
tonishing tenacity  with  which  the  apparent 
symptoms  were  duly  maintained.  Inconti- 
nence of  urine,  dysentery,  haemoptysis,  jaun- 
dice, and  insanity  were  among  the  most 
favourite  roles  in  the  repertofre  ;  and  ingeni- 
ous as  were  the  preparations  for  duly  sus- 
taining the  part,  no  less  ingenious  were  the 
means  for  detection,  which  usually  proved 
successful.  However  carefully  the  impostor 
had  studied  his  character,  some  little  point 
was  usually  omitted.  The  yellow  conjunc- 
tiva of  jaundice  can  hardly  be  feigned;  the 
incontinence  of  urine  was  generally  found  to 
be  attended  by  an  expulsive  effort ;  the  blood 
apparently  proceeding  from  the  lungs  was  by 
no  means  intimately  mixed  with  the  pul- 
monary mucus ;  the  blindness,  or  the  deaf- 
ness, or  the  paralysis  was  not  proof  against 
some  sudden  shock  or  mental  impression. 
Most  of  the  cases  so  carefully  described  by 
writers  on  military  medicine  are  now  mere 
matter  of  history,  and  are  hardly  likely  to 
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occur  again.  And  the  reasons  for  this  are 
twofold.  First :  the  mducement  for  decep- 
tion is  practically  gone.  In  former  days,, 
when  the  soldier's  pay  was  small  and  his 
hygienic  condition  bad,  discharge  from  the 
service  as  an  invalid  was  eagerly  prized  as  a 
means  of  escaping  irksome  duty  ;  but  matters 
have  greatly  changed  for  the  Ijetter  of  late 
years.  Not  only  are  the  emolument  and  the 
comfort  of  our  army  vastly  increased,  but  short 
service  and  the  reserve  enable  soldiers  to 
retire  early  into  civil  life  ;  whilst  the  abolition 
of  boimty  has  removed  the  principal  pecu- 
niary inducement  for  frequent  desertion  and 
re-enlistment.  It  is  now  found  much  easier 
for  a  man  simply  to  desert  than  to  go  through 
any  elaborate  process  for  the  personification 
of  disease.  Again,  the  savage  process  of 
forcible  impressment  for  naval  service  was 
naturally  productive  of  many  attempts  to 
escape  from  the  hard  work  and  ferocious 
discipline  of  our  men-of-war.  Secondly :  the 
progress  of  science  and  improved  means  of 
diagnosis  have  rendered  the  task  of  the  im- 
postor difficult,  if  not  well-nigh  hopeless. 
Feigned  blindness  can  hardly  resist  the  test 
of  the  ophthalmoscope  ;  electricity  will  clear 
up  many  apparently  anomalous  nervous 
symptoms ;  the  stethoscope  and  the  sphyg- 
mograph  will  tell  us  the  real  condition  of  the 
heart ;  and  careful  observation  will  detect 
the  rougher  attempts  to  deceive.  Again, 
malingering  may  often  be  exposed  by  ex- 
amination under  chloroform  or  ether.  We 
are  not  likely  now  to  be  deceived  by  a 'piece 
of  liver  tied  to  the  breast  to  simulate  cancer, 
or  by  an  artificial  nasal  polypus ;  but  Mr. 
Gould  records  in  the  Lancet  the  case  of  a 
young  woman  sent  to  hospital  for  double 
buccal  tumovu",  in  whom  on  examination  the 
swelhngs  were  found  to  consist  of  tightly 
wound  balls  of  thread  forcibly  inserted  be- 
tween the  teeth  and  the  cheek.  Mr.  Ander- 
son, of  Eichmond,  fairly  capped  this  in  a. 
subsequent  number  by  narrating  the  vaga- 
ries of  a  schoolgirl  who  had  produced  a 
state  bordering  on  gangrene  of  the  hand  by 
a  ligature  of  ribbon  resolutely  applied  to  the 
forearm ;  and  it  is  evident  that  although  skin- 
diseases  and  ulcerations  may  be  made  or 
kept  up  by  local  applications,  we  only  require 
a  suspicion  to  cross  our  minds  to  put  us  on 
the  right  track  for  discovery. 

We  are  not,  however,  to  suppose  that  all 
attempts  at  deception  have  finally  passed 
away,  that  feigned  diseases  are  now  things 
of  the  past.  Anyone  whose  practice  lies 
among  prisoners,  or  soldiers,  or  schoolboys, 
or  the  sufferers  from  railway  accidents,  wiU 
very  soon  be  convinced  to  the  contrary  {see 
Eailway  Injuries).  Experience,  however, 
will  sjjeedily  show  him  who  the  schemers  are, 
and  enable  him  to  circumvent  their  en- 
deavours ;  and  the  range  of  symptoms  simu- 
lated will  soon  be  found  to  be  singularly 
narrow.    Subjective  sensations  are,  of  course. 
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very  difficult  to  detect ;  and  if  a  headache,  or 
pain  in  the  back  or  leg  or  arm,  be  complained 
of  by  the  sufferer,  real  or  assumed,  we  may 
often  find  it  best  for  our  own  reputation  to 
give  him  the  benefit  of  the  doubt.  Whilst 
proceeding,  therefore,  with  due  caution,  the 
practitioner  must  endeavour  to  hold  the 
balance  between  an  excess  of  suspicion  and 
a  too  credulous  attitude,  remembering  that 
the  good  of  society  and  of  the  public  service 
must  be  fairly  considered,  whilst  all  care 
must  be  taken  not  to  confound  the  innocent 
with  the  guiltj'  in  dealing  with  disorders 
which  ingenuity  has  occasionally  been  en- 
abled to  feign.       Robert  Farquharson. 

FEIGNED  INSANITY.  —  See  In- 
sanity, Varieties  of. 

FESTER. — A  superficial  suppm-ation,  re- 
sulting from  irritation  of  the  skin ;  the  pus 
being  developed  in  vesicles  of  irregular  figure 
and  extent.  The  suppurating  infiammation 
caused  by  a  thorn  or  splinter  of  wood  forced 
into  the  flesh  is  a  common  example  of  a  fester. 

FEVER  {ferveo,  I  am  hot).— Synon.  : 
Pyrexia  ;  Fr.  Fievre  ;  Ger.  Fieber. 

Definition. — One  of  the  most  remarkable 
facts  in  connexion  with  disease  is  the  rise  of  j 
temperatm'e  which  is  attendant  upon  almost  ! 
every  disturbance  to  which  the  body  is  sub- 
jected.   The  rise  of  the  temperature  of  the  j 
body,  when  it  attains  a  certain  height,  and  lasts  i 
a  certain  time,  is  called  Fever;  and  is  accom- 
panied by  derangement  of  function,  attribut- 
able to  the  febrile  condition  itself,  and  in  a 
measMe  independent  of  the  initial  cause. 

General  Considerations. — Fever  plays  so 
important  a  part  in  acute  disease  generally, 
is  accepted  so  universally  as  a  mark  of  the 
severity  of  the  disease,  and  so  often  presents 
itself  as  apparently  the  chief  antagonist  with 
which  the  physician  or  surgeon  has  to  con- 
tend, that  the  attempt  to  penetrate  the  secret 
of  its  essential  nature  has  always  been  a 
favourite  task,  and  every  school  in  every  age 
has  had  its  theory  of  the  febrile  process.  It 
is  only,  however,  within  comparatively  few 
years  that  exact  measurement  of  the  body- 
heat  by  the  clinical  thermometer,  combined 
with  chemical  examination  of  the  various 
excretions  at  different  temperatures,  and  aided 
by  the  experimental  method  of  investigation, 
has  fiirnished  the  data  for  such  a  theory  (see 
Thermometer).  A  minute  description  of  fever 
in  the  abstract,  disting^iishing,  as  would 
be  required,  between  phenomena  proper  to 
fever  and  phenomena  due  to  the  condition  or 
lesion  on  which  the  fever  depended,  would  be 
lengthy,  and  so  crowded  with  qualifications 
and  exceptions  as  to  be  vague  and  vmsatis- 
factory.  The  attempt,  indeed,  would  have  a 
more  radical  defect.  Either  some  variety  of 
fever  must  be  taken  as  a  type  to  which  other 
forms  are  referred,  which  is  vicious  in  prin- 
ciple ;  or  all  the  phenomena  of  all  febrile 


conditions  must  be  enumerated  and  classi- 
fied, which  would  confound  the  accidental 
with  the  essential,  and  would  result  in  a 
heterogeneous  collection  of  facts  without  due 
relation  among  themselves. 

A  mere  outline  therefore  will  be  given  of  the 
principal  deviations  fiom  normal  fimctional 
action  observed  in  fever,  and  the  space  set 
apart  for  the  subject  will  be  reserved  chiefly 
for  an  exposition  of  what  is  known  of  the 
nature  of  the  febrile  process. 

Description. — In  every  attack  of  fever 
there  are  traceable  the  three  stages  of  in- 
vasion, domination,  and  decline,  vsdth  or 
without  an  antecedent  period  of  incubation. 
They  may  all  be  run  through  in  the  course 
of  a  few  hours,  as  in  a  paroxysm  of  ague,  or 
they  may  extend  over  weeks. 

The  period  of  invasion  is  characterised  by 
a  rising  internal  temperature,  while  the  sur- 
face may  remain  cold  and  pale,  the  patient 
feeling  chilly  and  suffering  from  rigors  or 
shivering ;  the  pulse  is  frequent,  but  gene- 
rally small  and  long,  fi'om  contraction  of  the 
arteries.  During  the  dommance  of  fever 
the  temperature  remains  high,  the  skin  is 
hot,  and  the  shiverings  are  replaced  by  a 
subjective  sense  of  heat ;  the  pulse  is  now 
large  and  bounding  from  relaxation  of  the 
arterial  wall.  The  decline  is  indicated  by  a 
falling  temperature,  a  softer  and  less  frequent 
pulse,  and  by  a  return  towards  normal  con- 
ditions generally ;  it  may  be  iziitiated  or 
accompanied  by  a  critical  sweat  or  other 
evacuation.  Death  may  take  place  at  any 
period  of  the  disease. 

Taking  the  temperature  as  the  index  of  the 
duration  and  character  of  each  stage,  we  may 
find  it  in  the  first  stage  rising  abruptly  or 
gradually,  contmuously  or  with  remissions. 
If  the  invasion  extends  over  several  days  as 
in  enteric  fever,  noctimial  exacerbations  and 
morning  remissions  are,  as  a  rule,  observed. 
A  rapid  rise  of  temperature  is  usually  con- 
tinuous, or  nearly  so.  When  the  opportunity 
occurs  of  making  the  observation,  as  in  inter- 
mittent or  relapsing  fever,  or  when  fever  is 
experimentally  induced  in  animals,  or  in  man 
by  surgical  operation  or  accidental  septic  in- 
oculation, the  increased  heat  is  found  to  be 
the  initial  phenomenon,  preceding  the  rigors 
and  all  other  symptoms. 

The  end  of  the  period  of  invasion,  and  the 
setting  in  of  the  stage  of  dominance,  is  more 
distinctly  marked  by  the  change  in  the  cha- 
racter of  the  pulse,  and  by  the  determination 
of  blood  to  the  surface,  together  with  the 
substitution  of  the  subjective  sensation  of 
heat  for  that  of  cold,  than  by  the  thermometer. 

Durmg  the  dominant  stage  the  tempera- 
ture remains  at,  or  oscillates  about,  a  given 
point,  and  the  fever  is  considered  to  be 
moderate  if  the  morning  temperatm'e  is  102°  F. 
or  under,  and  the  evening  not  above  103°  ;  to 
be  high  when  it  ranges  between  103°  in  the 
morning  and  104°  in  the  evening ;  and  to  be 
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severe  when  these  limits  are  exceeded ;  while, 
with  rare  exceptions,  a  temperatiire  of  106° 
indicates  great  danger.  As  the  stage  advances, 
the  heat  may  gradually  rise  or  fall ;  the  oscil- 
lations being  slight  or  considerable,  and  at 
times  irregular  and  extreme.  Except  when 
the  fever  is  due  to  local  inflammation,  or  to 
ccntiaual  entry  into  the  blood  of  morbid 
particles  or  fluids,  the  duration  of  the  domi- 
nance is  usually  in  proportion  to  the  time 
occupied  by  the  invasion. 

The  decline  again  is  generally  abrupt,  and 
has  the  character  of  a  crisis  when  the  in- 
vasion has  been  rapid,  and  is  protracted 
when  it  has  been  gradual. 

A  fatal  termination  may  be  ushered  in  by 
hyperpyrexia ;  more  commonly  the  tem- 
perature falls  below  the  normal  point  and 
there  is  coUapse. 

The  jnilse  is  always  increased  in  frequency 
by  fever,  but  while  during  the  height  of  the 
disease  there  is  usually  some  relation  between 
the  body-heat  and  the  pulse-rate,  the  pulse  is 
often  extremely  frequent  before  the  tempera- 
ture has  reached  its  height  di;ring  the  in- 
vasion, and  it  does  not  in  all  cases  fall  with 
it  pari  passu  in  the  decline.  The  different 
stages  are  marked  rather  by  differences  in 
the  character  of  the  pulse  than  in  its  rapidity ; 
during  the  period  of  invasion  the  arteries  are 
more  or  less  in  spasm,  and  the  pulse  is  small 
and  long ;  during  the  dominance,  with  cer- 
tain exceptions,  the  arterial  walls  relax,  the 
vessels  are  large,  and  the  pidse  sudden,  short, 
and  dicrotous ;  as  the  fever  declines,  the 
arteries  are  still  fmrther  relaxed,  but  the 
action  of  the  heart  is  less  powerful,  so  that 
the  pulse  becomes  softer. 

Eespiration  is  frequent,  following  as  a  rule 
the  pulse ;  the  amount  of  carbonic  acid  ex- 
pired is  greatly  increased. 

The  tongue  is  generally  more  or  less  furred, 
its  appearance  varying  with  the  degree  and 
kind  of  fever  and  with  its  cause.  It  becomes 
brown  and  dry,  or  unnatmally  red,  in  pro- 
tracted and  adynamic  fever,  when  the  teeth 
and  lips  may  also  be  coated  with  sordes.  There 
are  almost  always  thirst  and  loss  of  appetite. 
The  bowels  are  usually  confined. 

The  secretions  are  all  more  or  less  modi- 
fied. The  perspiration  may  be  greatly  in- 
creased, as  in  acute  rheumatism ;  more  com- 
monly it  is  checked,  causing  the  skin  to  be 
dry  and  burning.  The  amount  of  urine  wiU 
vary  to  a  certain  extent  inversely  with  the 
amount  of  perspiration ;  but  the  tendency  is 
to  increase^  and  the  solid  organic  matters — 
urea  and  other  nitrogenised  substances — are 
always  considerably  augmented  in  quantity. 
The  chloride  of  sodimn.,  on  the  contrary,  is 
diminished. 

The  characteristic  nervous  phenomena  of 
the  stage  of  invasion  are  rigors,  which  may 
be  slight,  and  represented  only  by  shivering 
or  chiUy  sensations,  or,  on  the  other  hand, 
may  be  intensified  to  convulsion.  Severe 


headache  is  more  common  at  this  period  than 
in  the  later  stage,  and  there  is  usually  con- 
siderable depression.  When  the  fever  has 
reached  its  height  the  rigors  will  have  ceased, 
and  there  may  be  little  or  much  delirium 
according  to  the  severity  of  the  attack,  the 
idiosyncrasy  of  the  patient,  or  the  kind  of 
disease  giving  rise  to  the  fever. 

Pathology. — The  description  of  the  febrile 
state  has  been  abbreviated  in  order  to  leave 
place  for  a  discussion  of  the  nature  and  cause 
of  the  febrile  process. 

This  will  be  facilitated  by  a  brief  reference 
to  the  production  and  regulation  of  the  heat 
of  the  body  in  health,  and  would  be  com- 
paratively easy  had  physiologists  arrived  at 
a  complete  and  satisfactory  solution  of  this 
problem.  In  the  normal  state  the  main 
source  of  animal  heat  is  blood-  and  tissue- 
combustion.  It  may  perhaps  be  well  to  say 
here  once  for  all  that  the  terms  '  combustion ' 
and  '  oxidation '  are  employed  as  conveniently 
short  expressions  for  the  disintegration  of 
complex  chemical  and  structural  molecules 
by  which  heat  is  liberated,  and  not  to  convey 
the  idea  of  direct  combination  of  oxygen  with 
the  carbon  and  hydrogen  of  the  blood  and 
tissues.  Another  very  slight  and  unimjior- 
tant  cause  will  be  obstructed  motion  of  the 
blood  in  the  capillaries  :  of  direct  conversion 
of  nerve-force  into  heat  we  know  nothing 
definite.  The  interesting  and  difficult  part 
of  the  question  is  that  which  relates  to  the 
regulation  of  the  temperature.  It  has  been 
found  that  the  changes  which  evolve  heat 
are  most  active  in  muscle,  in  the  nervous 
structures,  and  in  the  abdominal  viscera; 
while  in  the  limgs  any  combustion  which 
may  take  j)lace  is  not  more  than  will  coun- 
teract the  loss  of  heat  by  evaporation  and 
by  the  exjjired  air.  The  skin,  on  the  other 
hand,  is  the  great  cooling  agent ;  there  is 
little  combustion  of  its  structures,  and  it  is 
continually  losing  heat  by  conduction  when 
the  surrounding  temperature  is  low,  but  still 
more  abundantly  by  evaporation  under  all 
conditions  of  external  temperature.  Heat  is 
thus  abstracted  from  the  blood  circulating  in, 
and  immediately  beneath,  the  skin.  At  first 
sight,  then,  it  would  seem  that  the  mechanism 
by  which  the  temperature  is  regulated  was 
extremely  simple,  and  that  it  was  to  be 
found  in  the  vaso-motor  system  of  nerves. 
There  being  an  internal  heat-producing  mass 
of  tissue,  and  an  external  refrigerating  sur- 
face, in  order  to  raise  the  temperature,  the 
arterioles  of  the  skin  are  contracted,  shutting 
off  the  blood,  while  those  of  the  deeper 
structures  are  relaxed,  allowing  it  to  reach 
them  in  greater  abundance ;  in  this  way  a 
double  influence  is  exerted — less  heat  is  lost 
by  the  skin,  and  more  is  produced  in  the 
muscles  and  other  internal  parts.  Conversely, 
the  temperature  would  be  lowered  by  flush- 
ing the  skin  with  blood— which  woiild  thus 
be  exposed  to  cooling  influences — and  divert- 
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ing  it  from  the  heat-forming,  deep-seated 
structures.  This  explanation,  however,  is 
inadequate.  It  is  true  that  the  distribution 
of  the  blood,  superficially  or  deeply,  by  means 
of  the  vaso-motor  nervous  system,  contributes 
largely  to  the  regulation  of  the  temperature ; 
but  heat-production  in  muscle  or  gland  is  not 
directly  proportionate  simply  to  the  amotmt 
of  blood  circulating  through  it.  Tissue-com- 
bustion, and  consequent  evolution  of  heat, 
is  excited  or  repressed  by  cerebro-spinal 
nerves  which  do  not  govern  the  arteries.  The 
nervous  stimulus  which  excites  contraction 
in  muscles  determines  in  them  at  the  same 
time  evolution  of  heat,  and  this  heat-produc- 
tion under  nerve  influence  may  be  excited 
independently  of  contraction.  The  nervous 
system  thus  mtervenes  directly  in  heat-pro- 
duction chiefly  by  its  action  on  the  muscles, 
as  well  as  indirectly  through  its  influence  on 
the  circulation.  This  is  not  the  place  to 
discuss  the  question  whether  there  are  special 
thermal  nerves  and  centres,  but  it  seems 
probable  that  the  muscles  as  thermogenic 
and  as  motor  agents  are  under  the  control  of 
the  same  central  nervous  mechanism. 

Taking  the  increased  heat  as  the  charac- 
teristic of  fever,  the  first  question  which 
arises  is  whether  this  is  due  to  increased 
production  of  heat,  or  to  diminished  loss.  | 
While  the  diminished  circulation  in  the  skin, 
in  the  early  stage,  will  obviously  tend  to 
retain  heat  within  the  body,  there  is  now  no 
room  for  doubt  that  there  is  increased  heat- 
production.  The  temperature  rises  in  spite  of 
profuse  perspiration,  when,  of  com'se,  heat  is 
very  rapidly  lost,  as  in  acute  rheumatism,  or 
when  perspiration  has  been  induced  by  jabo- 
randi  before  a  j)aroxysm  of  ague  (Ringer) ; 
and  it  has  been  shown  by  direct  experiment 
that  in  fever  a  man  raises  the  temperatiire 
of  a  given  quantity  of  water  in  which  he  is 
immersed  more  quickly,  and  to  a  higher 
pomt,  than  in  health  (Liebermeister).  It  is 
unnecessary  to  give  other  proofs  or  further 
refutation  of  the  hypotheses  which  explain 
the  heat  of  fever  solely  by  diminished  escape 
of  heat  from  the  body. 

It  may  further  be  taken  as  certain  that  the 
immediate  cause  of  the  increased  generation 
of  heat  is  increased  blood-  and  tissue-oxida- 
tion. This  is  shown  by  the  increased  pro- 
ducts of  combustion  given  off  in  the  different 
excretions.  The  febrile  elevation  of  tempera- 
ture is  attended  at  once  by  increase  in  the 
amount  of  carbonic  acid  expired.  This  is 
more  marked  during  the  rise  than  when  the 
heat  has  attained  its  maximimi,  because  the 
increasing  temperature  expels  the  gases  of 
the  blood,  and  the  greater  rapidity  of  the 
circulation  sends  the  blood  more  freely  and 
quickly  through  the  limgs,  and  exposes  it 
more  to  the  air.  At  first  there  will  thus  be 
eliminated  not  only  the  carbonic  acid  formed 
under  the  influence  of  the  febrile  process, 
but  that  which  was  held  in  solution  by  the 


cooler  blood,  and  is  driven  off  as  its  tempera- 
ture rises ;  when  the  expulsion  of  dissolved 
carbonic  acid  is  completed,  the  amomit  ex- 
creted will  be  diminished  by  so  much,  but  it 
still  remains  larger  than  at  the  normal  tem- 
perature. 

A  similar  indication  of  increased  tissue- 
combustion  is  furnished  by  the  m'ine.  The 
amount  of  urea  is  usually  absohitely  in- 
creased, notwithstanding  a  diminished  con- 
sumption of  nitrogenised  food ;  or  if  the  m'ea 
itself  is  not  excreted  in  larger  quantity,  there 
is  more  nitrogenised  waste  in  other  forms. 
The  total  of  nitrogenised  matter  contained  in 
the  m'ine  is  always  augmented  by  fever. 

While,  however,  the  products  of  combustion 
show  that  rapid  metabolism  is  going  on,  it  is 
not  clear  that  it  is  adequate  to  accoimt  for 
the  whole  of  the  heat  evolved ;  and  Dr.  Ord 
has  advanced  the  luminous  hypothesis  that 
the  energy  normally  absorbed  by  the  con- 
structive operations  taking  place  in  the  tis- 
sues is  set  free  through  the  suspension  of 
these  processes  by  fever,  and  takes  the  form 
of  heat. 

The  real  difficulty  of  the  problem  arises 
when  we  inquire  what  is  the  cause  of  the  in- 
creased tissue-combustion,  and  especially  how 
the  febrile  heat  is  regulated.  It  has  been 
already  stated  that  the  distribution  of  the 
blood  to  the  deep  structures  and  organs  and 
to  the  skin  respectively  is  not  a  si;fficient 
explanation  of  the  physiological  balance  of 
heat ;  but  it  might  be  supposed  that  the 
greater  rapidity  of  the  circulation  in  fever, 
renewing  the  supply  of  oxygenated  blood 
within  the  structures  more  frequently  and 
more  freely,  would  account  for  the  greater 
oxidation.  The  rise  of  temperature,  however, 
is  not  in  proportion  to  the  flow  of  blood 
through  the  vessels,  and  hyperpyrexia  is 
often  coincident  with  a  failmg  circulation, 
the  heat  of  the  body,  indeed,  apparently  in 
some  cases  actually  increasing  after  death. 

Dr.  Donald  MacAlister  has  done  much  to 
elucidate  the  entire  question  in  his  Gulstonian 
Lectures,  by  bringing  out  more  distinctly  the 
thermogenic  function  of  the  muscles,  and 
the  thermotaxic  or  heat-regulating  jiower  of 
the  nervous  system,  which  operates  through 
its  influence  upon  thermogenesis  in  the 
muscles  on  the  one  hand,  and  upon  the 
thermolytic  action  of  the  skin  on  the  other. 

One  step  towards  the  solution  which  may 
be  considered  certain  is  that  the  nervous 
system  is  concerned  in  the  maintenance  of 
the  heat  of  fever.  Each  disease  has  its  own 
characteristic  range  and  variations  of  tem- 
peratiu-e ;  and  this  fact  alone,  that  febrile  heat 
is  not  vague  and  irregular,  but  that  there  is 
the  substitution  of  a  morbid  for  a  normal 
balance,  is  evidence  of  nervous  control. 
Nmnerous  observed  facts  and  experiments 
point  to  the  same  conclusion. 

Another  item  of  positive  knowledge  ob- 
tained by  experiment  is  that  pyrexia  may  be 
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excited  by  the  introduction  into  the  blood  of 
septic  or  other  matters,  which,  it  is  important 
to  note,  need  not  be  particulate,  but  may  be 
diffusible  fluid.  The  increased  heat  may 
therefore  be  independent  of  capiUary  embo- 
lisms, and  of  bacteroid  or  other  organisms. 

Now  in  disease  or  after  injuries  we  have 
almost  always  both  causes  in  possible  opera- 
tion— an  impression  on  the  nervous  system, 
and  the  entry  of  altered  organic  matters  into 
the  blood.  In  endeavouring  to  assign  promi- 
nence to  one  or  other,  we  have,  on  the  one 
hand,  such  facts  as  the  hyperjjyrexia  of  cere- 
bral lesions,  which  cannot  be  due  to  blood- 
contamination,  and,  on  the  other,  the  teach- 
ings of  antiseptic  surgery,  which  demonstrate 
that  absorption  of  putrescent  discharges  is 
the  great  cause  of  surgical  fever.  It  still  re- 
mains to  be  determined  whether  the  presence 
in  the  blood  of  foreign  matters  gives  rise 
directly  to  increased  activity  of  oxidation,  or 
whether  the  poison,  as  we  may  call  it,  pro- 
duces this  result  through  its  action  on  the 
nervous  system,  either  by  affecting  the  nerve- 
centres  themselves,  or  by  producing  irritation 
in  the  capUlaries,  which  is  carried  to  the 
nerve-centres,  and  reflected  along  efferent 
nerves.  In  the  present  state  of  our  know- 
ledge this  question  cannot  be  definitely 
settled. 

If  a  theory  of  the  febrile  process  is  to  be 
formed,  it  must  be  based  upon  a  theory  of  the 
relation  between  the  nervous  system  and  the 
processes  of  nutrition  and  oxidation,  and  es- 
pecially the  latter.  Numerous  facts  of  dis- 
ease and  of  experiment  point  to  the  conclu- 
sion that  the  circulation  of  duly  oxygenated 
blood  through  the  tissues  at  the  usual  rate 
would,  without  some  check  to  oxidation,  re- 
sult in  more  rapid  tissue-change,  and  the 
production  of  a  higher  temperature  than  the 
established  norm.  The  restraining  power  is 
supplied  by  the  nervous  system,  the  loss  of 
this  influence  being  illustrated  in  hyper- 
pyrexia. The  mode  in  which  the  nervous 
system  acts  may  be  represented  as  being 
through  the  tension  maintained  ia  the  nerve- 
centres.  All  nervous  actions  have  the  cha- 
racter of  phenomena  of  tension,  and  the 
tension  generated  in  the  cells  is  sustained  in 
the  nerve-fibres  to  their  peripheral  termina- 
tions, where  they  are  merged  in  the  struc- 
tures, and  so  blended  with  them  that  aU 
nutritive  and  oxidative  changes  are  common 
to  the  nerve-endings  and  the  tissues  in  which 
they  end.  If  we  suppose  that  the  nerve- 
tension  can  modify  chemical  action,  as  can 
electrical  tension  or  thermal  conditions,  and 
that,  vice  versa,  the  nutritive  and  oxidation 
changes  in  the  tissues  can  influence  the  ten- 
sion of  the  nervous  structures,  we  can  repre- 
sent to  ourselves  the  interaction  between  the 
nervous  system  and  the  blood  and  tissues  in 
the  febrile  process.  When  firom  disease  or 
injrury  of  the  great  nerve-centres  their  power 
of  maintaining  tension  if  lessened  or  abolished. 


and theirinfluence  proportionately  diminished, 

so  that  the  affinities  of  the  blood  and  tis- 
sues have  mu'estricted  play,  the  result  is 
hyperoxidation  and  pyrexia.  When,  on  the 
other  hand,  septic  matters  or  other  substances 
are  introduced  into  the  blood,  -acting  as  fer- 
ments or  in  some  other  way,  they  increase 
oxidation,  and  directly  raise  the  temperatm-e, 
overpowering  the  restraining  influence  of  the 
nerves  untU  this  is  reinforced,  which  may 
possibly  occur  through  increased  evolution  of 
energy,  resulting  from  the  increased  activity 
of  metamorphosis.  We  cannot,  however, 
here  develop  or  fully  elaborate  this  hyj)othesis. 

Teeatment. — The  treatment  of  fever  is  of 
course  primarily  directed  to  the  removal  of 
the  cause  on  which  it  depends,  but  together 
with  the  measures  adaj)ted  to  this  end  are 
usually  employed  means  for  the  moderation 
of  the  febrile  process  as  such,  and  these  may 
at  times  take  the  first  place.  We  can  do 
little  more  than  mention  the  more  important 
of  them,  taking  first  what  may  be  called  the 
general  methods,  and  premising  that  rest  in 
bed,  simple  food,  &c.,  are  assumed  to  be  under- 
stood. Venesection  is  now  scarcely  ever  prac- 
tised as  a  means  of  combating  fever.  Purga- 
tives are  often  useful,  as  are  also  diaphoretic 
and  diuretic  salines,  with  abundance  of  water 
to  drink,  either  alone  or  in  the  form  of  some 
agreeable  tisane.  Free  action  of  the  secre- 
tions, which  is  the  object  of  these  remedies, 
is  of  service  in  removing  the  increased  pro- 
ducts of  oxidation,  the  water  taken  co-operat- 
ing by  acting  as  a  solvent  and  vehicle ;  and  it 
is  possible  that  medicines  which  promote  this 
activity  may  directly  bring  down  the  tem- 
perature. When,  for  example,  perspiration 
has  been  induced,  a  coincident  faU  of  tem- 
perature may  be  due  more  to  some  change 
antecedent  to  the  perspiration,  than  to  the 
loss  of  heat  by  transpiration  and  evaporation. 

Of  special  measures  for  the  reduction  of 
febrile  heat  when  this  is  becoming  dangerous, 
either  from  its  intensity  or  duration,  the  first 
to  be  mentioned  is  the  cool  or  cold  bath. 
This  shotild  be  resorted  to  in  all  cases  of 
hyperpyrexia,  from  whatever  cause  ;  its  effi- 
cacy, first  established  in  the  high  temperature 
of  acute  rheumatism  and  enteric  fever,  has 
been  proved  also  in  cases  of  septic  hyper- 
pyrexia after  ovariotomy,  and  even  in  injruries 
to  the  braiu.  Here  the  water  may  be  posi- 
tively cold.  When  the  bath  is  employed  to 
control  temperature,  not  dangerous  from  its 
height,  but  from  its  duration,  as  in  enteric 
fever,  the  temperature  need  not  be  lower  than 
70°  or  65°  F.  An  ice-cap  devised  by  Mr. 
Knowsley  Thornton,  for  applying  cold  of  32° 
to  the  entire  head,  has  been  found  useful  in 
hyperpyrexia  following  ovariotomy. 

Many  substances  have  the  property  of 
reducing  febrile  temperatures  when  taken  in 
large  doses.  Among  the  most  powerful  are  the 
complex  bodies  recently  introduced,  phena- 
zone,  acetanilide,  exalgin,  and  others  of  the 
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Bame  class.  Their  influence  on  febrile  heat 
is  tmdoubted,  and  it  may  be  exerted  favour- 
ably in  the  early  stage  of  sharp  fever  from 
wliatever  cause,  but  their  continued  use  is 
attended  with  danger.  The  lowering  of  the 
temperature  may  be  dearly  purchased  at  the 
expense  of  the  patient's  strength.  Another 
powerful  agent  often  employed  to  combat 
fever  is  quinine.  When  given  for  this  pur- 
pose, it  is  administered  in  doses  of  from 
ten  to  twenty  or  even  thirty  grains  once  in 
twenty-four  or  forty-eight  hours ;  or  three  to 
six  grains  of  the  neutral  sulphate  may  be 
injected  under  the  skin.  Salicylic  acid  has  a 
remarkable  influence  on  the  temperature  in 
acute  rheumatism,  and  some  effect,  thoiigh 
far  less  marked,  in  fever  from  other  causes. 
It  may  be  added  that  when  jjericarditis  has 
come  on  in  rheimaatic  fever,  this  drag  usually 
altogether  fails  to  influence  the  temperature. 
The  only  other  drug  which  need  be  specially 
mentioned  is  aconite,  the  mode  of  action  of 
which  is  totally  different  from  that  of  quinine, 
and  of  which  it  may  almost  be  said  that 
it  antagonises  the  fever  process  rather 
than  reduces  temperature  ;  its  most  marked 
influence  being  on  the  force  of  the  heart  and 
the  contraction  of  the  arteries.  The  oppor- 
timity  for  the  manifestation  of  its  powers 
occurs  in  the  early  stage  of  catarrhal  fever, 
the  result  of  chill.  Given  in  frequent  small 
doses  (a  drop  or  two  of  the  tincture  every  five 
minutes  till  twenty  minims  or  half  a  drachm 
has  been  taken)  when  the  temperature  is 
rising,  the  pitlse  frequent  and  hard,  with 
headache  and  burning  skin,  the  effects  are 
often  striking.  When  a  local  inflammation 
is  established,  it  is  no  longer  of  much  use ; 
and  when  the  fever  is  protracted,  as  in  enteric 
fever,  or  when  there  is  pneumonia,  it  may  be 
dangerous,  from  its  depressant  influence  on 
the  heart.    See  Antipyretics. 

W.  H.  Broadbent. 

PIBRILLATIOW",    Muscular.  —  A 

localised  quivering  or  flickering  of  muscular 
fibres.    See  Motility,  Disorders  of. 

FIBRINOUS  CLOT.— 5fee  Clot. 

FIBRINOUS  CONCRETION.— 5^(36 
Concretion. 

FIBROID  DEGENERATION.  —  A 

morbid  change  which  consists  in  the  substi- 
tution of  a  tissue  somewhat  resembling 
fibrous  tissue  for  other  structural  elements  ; 
some  pathologists  consider  this  change  to  be 
of  the  nature  of  a  degeneration.  See  De- 
feneration ;  and  Cirrhosis. 

FIBROID  PHTHISIS.  —  A  name 
given  to  certam  cases  of  phthisis  in  which  a 
considerable  development  of  fibroid  tissue 
occurs  in  the  lungs.    See  Phthisis. 

FIBROMA. — A  form  of  tumour  com- 
posed of  fibrous  tissue.    See  Tumours. 


FIBRO-PLASTIC    GROWTH.  —  A 

form  of  new-growth,  composed  of  fibro-plastic 
elements.    See  Tumours. 

FICUS  UNGUIUM  ificus,  a  fig ;  un- 
guis,  a  nail). — A  disease  of  the  posterior  wall 
of  the  nail.    See  Nails,  Diseases  of. 

PIDERIS,  in  Switzerland.— Chaly- 
beate waters.    See  Mineral  Waters. 

FIFTH  NERVE,  Diseases  of.— The 

fifth  or  trifacial  nerve  {nervus  trigeminus), 
the  largest  of  the  cranial  nerves,  consists  of  a 
motor  and  sensory  portion,  the  sensory  fibres 
passing  through  the  Gasserian  ganglion,  and 
being  distributed  to  the  face  and  a  portion  of 
the  head.  The  motor  portion,  much  the 
smaller,  is  physiologically  independent  of  the 
ganglion,  and  supplies  the  pterygoid,  mas- 
seter,  buccinator,  and  temporal  muscles.  The 
two  first  divisions — the  ophthalmic  and 
superior  maxiUary — are  entirely  sensory,  and 
proceed  from  the  ganglion.  The  third  or 
inferior  maxillary  division  proceeds  also 
from  the  ganglion,  but  receives  besides  the 
j  whole  of  the  motor  root.  Lesions  of  this 
nerve  cause  disorders  of  sensation,  motion, 
and  nutrition  or  secretion,  according  to  the 
anatomical  position  and  extent  of  the  injury. 

The  affections  of  the  fifth  nerve  may  be 
considered  in  the  following  order  : — ■ 

1.  Trifacial  Neuralgia.  —  Neuralgia 
may  affect  one  or  all  of  the  three  divisions 
of  the  nerve.  It  is  fully  described  under  the 
head  of  tic-douloureux.  See  Tic  -  Dou- 
loureux. 

2.  Trifacial  Anaesthesia. — Anaesthesia 
of  the  trigeminus,  usually  unilateral,  may  be 
dependent  either  upon  (a)  central  lesion ; 
or  upon  (b)  peripheral  lesion. 

(a)  Central  lesion.  —  Hemiplegia  from 
htemorrhage,  softening  from  thrombosis, 
tumour,  or  other  coarse  affection  of  the  in- 
tracranial nervous  system,  is  usually  accom- 
panied by  some  anaesthesia  in  the  district 
suppHed  by  the  trigeminus,  arising  probably 
from  interference  with  the  integrity  of  the 
fibres  of  origin  of  the  nerve  in  their  central 
course.  The  anaesthesia  usually  occiu-s  on 
the  same  side  of  the  body  as  the  paralysis 
of  motion,  and  therefore  opposite  to  the  seat 
of  lesion.  This  is  always  the  case  when  the 
lesion  occupies  a  position  above  the  pons 
Varolii.  In  disease  of  the  pons  Varolii, 
however,  the  loss  of  sensibility  may  involve 
both  halves  of  the  face,  although  it  usually 
affects  the  same  side  as  that  upon  which  the 
limbs  are  paralysed,  and  ojjposite  that  upon 
which  the  portio  dura  and  sixth  nerves 
(when  either  or  both  of  them  are  involved) 
are  affected.  In  cases  of  apoplexy,  the 
anaesthesia  is  usually  very  imperfect,  and 
not  sharply  defined.  It  is  short-lived,  lasting 
from  a  few  hours  to  days;  but  in  certain 
cases  it  may  continue,  and  even  outlive  the 
motor  paralysis  with  which  it  is  conjoined. 
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Intracranial  tumours  may  produce  more 
persistent  anaesthesia,  either  by  immediate 
destruction  of  sensory  fibres,  or,  indirectly, 
by  the  cerebral  enlargement,  due  to  their 
growth,  causing  compression  of  the  fifth  nerve 
as  it  traverses  the  floor  of  the  skull. 

(b)  Peripheral  lesion. — Anaesthesia  depen- 
dent upon  lesion  of  the  trigeminus  in  its 
peripheral  course  is  a  symptom  of  serious 
moment,  v^hich  it  is  important  to  distinguish 
from  that  of  central  origin  ;  and  this  may  be 
accomplished  by  noting  the  following  points  : 
The  degree  of  peripheral  anaesthesia  far  ex- 
ceeds that  which  obtains  in  cases  owing  their 
origin  to  a  central  cause.  It  is  much  more  ; 
complete,  and  may  involve,  which  the  latter 
does  not,  trophic  and  vaso-motor  complica- 
tions. Its  extent  varies  according  as  the 
trunk  of  the  nerve,  including  the  Gasserian 
ganglion,  is  involved ;  or  only  one  or  two  of 
its  branches.  Should  the  main  trunk  be  ' 
affected,  there  is  more  or  less  complete  anaes- 
thesia of  one  side  of  the  face  and  part  of  i 
the  ear,  conjunctiva,  cornea,  nostril,  mouth,  ! 
half  the  tongue,  the  gums  on  the  same  j 
side,  and  a  part  of  the  palate.  If  the  con-  i 
junctiva  be  touched  with  the  finger,  there  j 
is  no  reflex  contraction  of  the  eyelids.  A 
glass  from  which  the  patient  drinks  seems 
to  him  as  though  it  were  broken,  for  he 
feels  the  material  on  the  sound  side  and  not 
on  the  affected  side.  The  skin  of  the  face 
is  cool,  and  may  be  somewhat  oedematous, 
and  purj)lish  in  tint.  Aftei:  a  few  days, 
if  the  cause  persists,  the  eye  on  that  side  i 
looks  dry,  glazed,  and  congested ;  the  cornea 
becomes  cloudy,  and  in  time  sloughs  and  per- 
forates, the  contents  of  the  eyeball  escaping 
to  a  varying  extent,  so  that  the  organ  is  de- 
stroyed. There  is  dryness  of  the  nostril  on 
the  aifeeted  side,  and  irritant  substances  ap- 
plied to  it  fail  to  produce  sneezing.  Taste 
is  lost  on  that  side  of  the  tongue,  except  at 
the  base,  which  is  supplied  by  the  glosso- 
pharyngeal nerve.  The  salivary  secretion  is 
diminished.  In  time  there  may  be  bleeding 
from  the  gums  and  ulceration  of  the  mucous 
membrane.  Should  the  lesion  exist  upon  one 
of  the  three  divisions  of  the  trigeminus,  the 
anaesthesia  will  be  found  sharply  limited  to 
the  district  supplied  by  that  division. 

The  natme  of  the  lesion  must  be  deter- 
mined by  the  examination  of  concomitant  con- 
ditions. It  may  consist  either  in  caries  of  the 
bone,  tumour,  aneurysm,  or  meningitis,  acute 
or  chronic.  "Whatever  be  the  active  cause  by 
which  the  nerve  is  damaged,  the  effects  will 
be  the  same  :  pressm'e  upon,  and  disorgani- 
sation of  the  nerve-fibres  wiU  result  in  the 
disorders  described- — sensory,  motor,  trophic, 
and  vaso-motor.  In  such  circumstances,  one 
or  more  of  the  other  cranial  nerves  are  usually 
affected  coincidently.  In  tubercular  menin- 
gitis, the  fifth  nerve  is  shown  to  be  paralysed 
(along  with  others  traversing  the  floor  of  the 
skull)  by  the  conjunctivHis  and  corneitis  so 


often  present  in  advanced  stages  of  the  dis- 
ease.  Should  the  condition  accompany  bul- 
bar paralysis,  the  lesion  must  be  referred 
to  the  nuclei  of  origin  of  the  nerve  in  the 
medulla  oblongata. 

Treatment. — Syphilitic  gummata  on  the 
floor  of  the  skull,  developed  either  in  the 
membranes  of  the  brain  or  in  the  nerve  itself, 
are  so  frequently  the  cause  of  the  disorgani- 
sation of  the  fifth  nerve  which  gives  rise  to 
anaesthesia,  that  in  all  cases  it  is  right — un- 
less some  other  explanation  is  evident  beyond 
all  doubt — to  bear  in  mind  the  possibility  of 
such  a  cause,  and  to  prescribe  accordingly 
without  delay.  From  10  to  20  grains,  or  more, 
of  iodide  of  potassium  should  be  administered 
every  four  hours.  Should  there  be  a  gumma 
pressing  upon  the  trunk  of  the  nerve,  this 
treatment  will  probably  have  the  effect  of 
bringing  about  a  rapid  amelioration,  and,  in 
many  cases,  supposing  it  has  been  applied 
early  enough,  a  complete  cure.  It  is  evi- 
dent that,  as  regards  other  causes,  there  is 
no  particular  indication  for  treatment,  which 
must  be  adapted  to  the  special  circumstances 
of  the  case. 

3.  Trifacial  Hyperalgesia.  —  Hyper- 
algesia may  accompany  or  precede  neuralgia 
of  the  fifth  nerve.  It  may  also  precede  facial 
anaesthesia  when  this  is  due  to  neuritis.  There 
are  varieties  in  the  degree  of  this  hyper- 
algesia. It  is  sometimes  so  severe  that  the 
sHghtest  touch  occasions  pain.  The  face 
cannot  then  be  washed  in  the  ordinary  way, 
but  the  patient  has  to  take  a  piece  of  sponge 
or  wetted  rag  and  cautiously  dab  the  skin 
with  it.  Sometimes  it  is  described  as  a  feel- 
ing of  soreness  only  when  the  hand  is  passed 
over  the  face.  In  either  case  the  condition 
is  accompanied  by  diminution  of  the  tactile 
discrimination  in  the  part.  In  mimetic 
spasm  of  the  portio  dura,  there  is  often 
hyperalgesia  in  the  region  of  one  or  more 
divisions  of  the  fifth,  and  the  lesion  is  then 
doubtless  connected  with  the  deep  origin  of 
this  nerve.  In  blepharospasm  it  will  often  be 
found,  if  the  face  be  carefully  examined,  that 
pressure  with  the  finger  at  some  point  wiU 
check  the  spasm.  Subcutaneous  division  of 
a  twig  of  the  fifth  (or  afferent  nerve)  at  this 
point  will  often  bring  about  a  cure  of  the 
affection.  The  supra-orbital  or  subcutaneous 
malar  are  the  nerves  most  commonly  in  fault. 

Photophobia  is  referable  to  hyperalgesia  of 
the  branches  distributed  to  the  conjunctiva. 

4.  Motor  Disorders. — Affections  of  the 
motor  root  of  the  fifth  nerve  are  either  (a)  of 
a  spasmodic  ;  or  (b)  of   paralytic  character. 

(a)  Spasm. — Spasm  of  the  muscles  sup- 
plied by  the  trigeminal  nerve  may  be  tonic 
or  clonic.  In  trismus,  or  '  locked  jaw,'  the 
teeth  are  clenched  together  by  the  tonic  con- 
traction of  the  masticatory  muscles,  which 
can  be  felt  tense  to  the  touch.  According  as 
the  muscles  are  involved  generally,  or  only 
partially,  the  lower  jaw  will  be  fixed  in  a 
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symmetrical  position,  or  be  pulled  over  to 
one  side,  or  advanced  or  receded.  Clonic 
spasm  of  the  same  muscles  is  observed  in 
varioiis  convulsive  disorders ;  and  slower 
movements  of  a  horizontal  character  consti- 
tute the  grinding  of  teeth  sometimes  indica- 
tive of  cerebral  disease. 

Trismus  may  either  be  one  symptom  of 
tetanus  (see  Tetanus),  or  it  may  occur  by 
itself,  and  then  it  either  arises  from  cold,  or 
is  of  reflex  origin,  from  irritation  of  the  sen- 
sory portion  of  the  nerve  by  decayed  teeth, 
dentition,  or  disease  of  the  jawbone.  It  may 
be  due  to  the  presence  of  a  foreign  body, 
possibly  of  very  small  size,  lodged  in  the 
cicatrix  of  a  wovmd  upon  the  face,  or  even 
in  some  distant  part  of  the  body.  Irritation 
from  worms  is  a  possible  cause.  It  is  still 
more  commonly  hysterical. 

Treatment. — When  arising  from  cold,  the 
constant  cm-rent  should  be  applied  to  the 
contracted  muscles.  Any  source  of  irritation, 
whether  from  decayed  teeth,  or  otherwise, 
must  be  sought  for,  and,  if  possible,  removed 
or  remedied. 

The  removal  of  a  foreign  body  will  some- 
times bring  about  an  immediate  cure.  This 
failing,  the  hypodermic  injection  of  morphine, 
in  doses  of  gr.  |,  may  be  employed,  and 
bromide  of  potassium  given  internally  in 
doses  of  20  grains.  When  the  presence  of 
worms  is  suspected,  appropriate  treatment 
must  be  employed.  If  the  affection  be  hys- 
terical, somewhat  powerful  faradic  currents, 
directed  to  the  muscles  of  the  jaw,  will 
scarcely  ever  fail  to  open  the  mouth  and  cure 
the  ailment.  Hysterical  trismus  cannot  be 
mistaken  for  dislocation  of  the  jaw,  if  it  be 
remembered  that  m  the  latter  accident  the 
jaw  is  fixed  with  the  mouth  partly  open. 

(6)  Paralysis. — Paralysis  of  the  masticatory 
muscles  is  not  very  common,  but  may  be 
observed  sometimes  in  cases  of  bulbar  para- 
lysis, or  it  may  accompany  anesthesia  of  the 
face,  and  depend  upon  tumour,  abscess, 
aneurysm,  or  some  such  coarse  disease  en- 
croaching upon  the  trunk  of  the  nerve  within 
the  cranium.  To  test  the  state  of  the  muscles, 
the  patient  should  be  asked  to  move  his  jaw 
to  and  fro  laterally,  as  well  as  in  ojiening 
and  shutting  the  mouth.  Any  irregularity 
of  movement  will  be  evident  to  the  eye,  and 
defective  strength  or  absence  of  contraction 
in  the  affected  muscles  may  be  felt  by  placing 
a  hand  on  each  cheek,  whilst  the  patient  per- 
forms movements  of  mastication.  When  the 
jaw  is  found  to  fail  in  being  carried  to  one 
side  in  a  munching  movement,  the  fault  of 
course  lies  with  the  pterygoid  muscles  of  the 
opijosite  side.  The  affection  is  more  often 
unilateral  than  bilateral.  Its  importance  is 
bound  up  with  that  of  the  lesion  which  gives 
rise  to  it. 

As  in  peripheral  affections  of  the  sensory 
portion  of  the  nerve,  especial  attention  should 
be  paid  to  the  causation,  and  if  this  probably 


depends  upon  a  tumour,  the  possibility  of  its 
syphilitic  character  should  be  borne  in  mind, 
and  iodide  of  potassium  administered  in 
doses  of  from  10  to  20  grains,  or  more.  If 
these  measures  fail,  the  question  of  surgical 
operation  may  have  to  be  entertained.  See 
Neuralgia  ;  and  Tic-Doulgureux. 

T.  Buzzard. 

PILARIA  {filum,  a  tliread). — A  genus 
of  nematode  worms,  not  very  clearly  defined, 
but  which  contains  a  variety  of  thread-like 
parasites  whose  body  is  of  imiform  thickness 
throughout,  and  at  least  fifty  times  longer 
than  it  is  broad.  Under  tins  head  are  often 
included  several  human  parasites,  such  as 
the  Dracunculus,  or  Guinea-worm  (Filaria 
medinensis),  and  the  limg  strongle  (F.  hron- 
chialis),  in  addition  to  a  variety  of  larval  or 
sexually  immature  nematodes,  whose  genetic 
relations  are  only  very  imperfectly  under- 
stood. In  the  latter  category  may  be  placed 
Bristowe  and  Piainey's  entozoon  {F.  tra- 
cliealis)  ;  von  Nordmann's  eye-worm  {F. 
oculi-liumani  or  F.  lentis) ;  the  loa,  infesting 
the  eyes  of  the  Angola  coast  and  Gaboon 
negroes  {F.  loa) ;  and,  lastly,  the  nematode 
hicmatozoon  (F.  sanguinis-hominis)  de- 
scribed by  the  late  Dr.  Timothy  Lewis.  It 
may  be  doubted  if  any  of  the  above-mentioned 
parasites  ought  to  be  included  in  the  genus 
Filaria,  as  understood  by  modern  helmin- 
thologists,  but,  practically,  it  is  still  found 
convenient  thus  to  speak  of  them.  The 
Dracunculus  will  be  found  described  under 
Entozoa  ;  whilst  the  microscopic  nematode 
infesting  the  blood  will  be  found  noticed 
imder  the  articles  Chyluria,  and  Filaria 
Sanguinis  Hominis.          T.  S.  Cobbold. 

FILARIA  SANGUINIS  HOMINIS. 

This  name  was  applied  by  Lewis  to  the 
embryo  filaria  which  he  discovered  in  human 
blood  in  1872  ;  and  so  long  as  no  other  similar 
parasite  was  found  to  have  its  habitat  m 
the  circulation,  the  name  was  appropriate. 
Recently,  however,  the  writer  has  pointed 
out  that  the  blood  of  certain  Afi-icans  is 
liable  to  be  infested  by  the  embryos  of  two 
additional  species  of  filaria ;  it  therefore 
becomes  necessary  to  modify  Lewis's  original 
name.  Observation  has  shown  that  tlie 
filaria  of  Lewis  appears  in  the  blood  only  at 
night,  disappearing  from  it  during  the  day  : 
whereas,  of  the  two  recently  discovered  species, 
one  of  them  appears  in  the  blood  during  the 
day  only,  disappearing  from  it  at  night ; 
the  other,  in  those  individuals  in  which  it 
occm's,  is  present  in  the  circulation  both 
during  the  day  and  during  the  night.  Taking 
these  facts  as  a  basis  for  nomenclature,  the 
writer  proposes  to  name  the  three  species — 

Filaria  sanguinis  hominis  dim-na. 

Filaria  sanguinis  hominis  nocturna. 

Filaria  sanguixus  hominis  perstans. 

Methods  of  demonstrating  filaria  em- 
bryos  in  the  blood. — Blood  is  obtained  in 
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the  usual  way  from  a  finger-tip  ;  but  in  look- 
ing for  filarise,  the  respective  habits  of  the 
different  species  must  be  borne  in  mind. 
Thus,  if  search  is  to  be  made  for  filaria 
sanguinis  hominis  dim-na,  the  blood  should 
be  drawn  between  the  hours  of  11  a.m. 
and  6  p.m.  ;  if  for  filaria  sanguinis  hominis 
noeturna,  between  9  p.m.  and  6  a.m.  ;  if  for 
filaria  sanguinis  hominis  perstans,  it  may  be 
di'awn  at  any  hour  of  the  day  or  night. 

To  study  the  movements  of  the  filarise, 
ordinary  preparations  of  freshly  drawn  blood 
must  be  used ;  but  to  warrant  a  positive 
opinion  as  to  the  absence  or  presence  of 
embryos  m  the  circulation,  and  for  purposes 
of  enumeration,  a  larger  quantity  of  blood 
than  can  be  dealt  with  rapidly  in  the  ordinary 
way  must  be  searched.  The  following  is  a  good 
plan.  Spread  about  half  a  drop  of  blood  on 
a  slide  in  a  uniform  layer  over  an  area  about 
1"  by  1",  and  allow  it  to  di-y.  The  slide 
may  be  stained  and  examined  at  once,  or 
stored  away  till  such  time  as  may  suit  the 
observer's  convenience.  All  that  is  necessary 
to  demonstrate  the  filarise  in  such  slides,  no 
matter  how  old  they  are,  is  to  immerse  them 
for  two  hours  in  a  half-per-cent.  solution  of 
eosin,  or  a  weak  solution  of  fuchsin  (one 
drop  of  the  saturated  alcoholic  solution  in  an 
ounce  of  water),  then  wash  them  in  one  or 
two  waters,  and  mount  in  Farrant's  solution 
or  glycerine  jelly.  So  prepared,  the  filarise 
and  white  blood-corpuscles  are  stained, 
whilst  the  colour  of  the  red  blood-corpuscles 
is  discharged.  To  demonstrate  the  sheath, 
shape,  and  structure  of  the  filarise,  make  a 
thin  film  of  blood  by  applying  a  clean  slide 
over  another  slide  having  a  droplet  of  fresh 
fluid  blood  on  it ;  after  allowing  the  blood  to 
spread  out  between  the  slides,  rapidly  glide 
or  pull  them  apart ;  immediately  invert  the 
slides  over  a  capsule  containing  a  few  drops 
of  acetic  acid  until  they  are  dry ;  then  im- 
merse them  in  a  half-per-cent.  solution  of 
eosin  for  two  minutes,  wash  thoroughly,  dry 
slowly,  and  mount  in  balsam.  So  prepared, 
the  filarise  and  leucocytes  show  pearly- white, 
whilst  the  red  blood-cells  are  deeply,  and 
the  hquor  sanguinis  is  lightly,  stained  by 
the  eosin. 

No  matter  how  prepared,  the  slides  ought 
to  be  scrutinised  in  the  first  instance  with  a 
very  low  objective — an  inch  is  suflicient — 
and  every  part  of  them  examined.  A  quick- 
travelling  mechanical  stage  is  of  great  assist- 
ance in  this,  and  ensures  thoroughness. 
When  a  filaria  is  found  it  can  be  centred 
and  examined  with  a  quarter-inch  or  higher 
objective  ;  but  it  must  not  be  forgotten  that, 
in  the  first  instance,  only  very  low  powers 
are  suitable  for  searching. 

The  three  species  of  embryo  filarise  san- 
guinis hominis  closely  resemble  each  other. 
As  seen  in  recently  drawn  blood,  they  are 
long,  slender,  gracefully  formed,  transparent, 
colourless,  snake-shaped  organisms,  which 


for  hours  continue  in  a  state  of  great  activity, 
wriggHng  and  twisting  about  on  the  slide 
like  a  wounded  earth-worm,  or  an  eel  on  a 
hook.  After  a  time  movement  gradually 
slows  down;  but  by  a  little  management  in 
preventing  drying  of  the  slide,  the  parasites 
can  be  kept  alive  for  five  or  six  days.  In 
none  of  them  can  anything  like  an  alimen- 
tary canal,  or  any  definite  internal  structure, 
be  made  out. 

As  far  as  is  at  present  known,  the  points  of 
contrast  in  the  three  species  are  as  follows  :— 

1.  Filaria  sangidnis  Jwminis  diurna 
(fig.  51). — The  fe-ee  hsematozoal  embryo  of  a 
species  of  filaria,  the  mature  form  of  which 
is  still  unknown.  Excepting  that  it  enters 
the  circulation  during  the  day,  this  blood- 
worm resembles  very  closely  in  size,  form, 
and  habit  the  now  familiar  filaria  sanguinis 
hominis  noeturna  of  Lewis.  The  peculiarity 
in  periodicity  referred  to  is,  doubtless,  an 
adaptation  to  the  habits  of  its  unknown 
intermediary  host.  There  is  some  reason 
for  supposing  that  the  filaria  loa — a  para- 
site living  in  the  connective  tissues,  and 
sometimes  showing  itself  imderneath  the  con- 
junctiva in  negroes — is  the  mature  form  of 
filaria  sanguinis  hominis  diurna ;  for  the  geo- 
graphical distribution  of  both,  as  far  as  our 
knowledge  of  this  extends,  is  the  same,  and 
the  undoubted  embryo  of  filaria  loa  resembles 
filaria  sanguinis  hominis  diurna  in  shape, 
and  possibly  in  size ;  and,  moreover,  a  patient 
of  the  writer's,  who  had  at  one  time  a 
filaria  loa  under  his  conjimctiva,  has  now 
the  filaria  sanguinis  hominis  diurna  in 
abundance  in  his  blood.  The  parasite  seems 
to  be  confined  to  the  tropical  zone  of  Afi-ica, 
more  especially  to  the  west  coast.  Future 
observation  is  likely  to  show  that  a  large 
proportion  of  the  inhabitants  of  these  dis- 
tricts are  affected  with  these  worms,  and  it 
is  likely  that  in  a  proportion  of  instances 
some  pathological  condition  may  be  traced 
to  them.  As  yet  our  information  on  these 
points  is  much  too  fragmentary  to  warrant 
even  speculation. 

2.  Filaria  sanguinis  hominis  noeturna  (fig. 
52). — The  free  htemotozoal  embryo  of  filaria 
Bancrofti.  We  owe  the  first  notice  of  this 
parasite  to  Demarquay,  who,  in  1863,  found 
numerous  specimens  of  what,  considering  the 
circumstances  of  the  case,  must  have  been 
filaria  sanguinis  hominis  noeturna,  in  the 
contents  of  a  lymphous  tumour  of  the  thigh. ^ 
Later,  in  1869,  Wucherer  in  Bahia,  and,  quite 
independently,  in  1870,  Lewis  in  Calcutta, 
found  the  same  parasite  in  chylous  urine. 
It  was  not,  however,  until  1872,  when  Lewis 
showed  that  the  normal  habitat  of  this  em- 
bryo worm  was  the  human  blood,  that  the 
discovery  excited  much  interest.  Since  that 
date  the  significance  of  this  parasite  as  a 
factor  in  tropical  pathology  has  gradually 
come  to  be  recognised,  and  many  interesting 

1  Gaz.  Med.  1863,  p.  665. 
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points  of  a  complicated  life-history  have  been 
worked  out. 

In  tlie  first  issue  of  this  Dictionary  Lewis 
described  the  filaria  sanguinis  homu]is  noc- 
turna  as  follows :  '  Its  average  length  is 
(  =  0-34  mm.) ;  its  breadth  ( =  0-007  mm!), 
or  about  equal  to  the  diameter  of  a  red  blood- 
corpuscle.  It  is  enclosed  in  a  transparent 
tubular  sac,  within  which  it  can  be  seen  to 
alternately  contract  and  elongate  itself.  This 
sac  is  extremely  delicate  and  translucent,  and 
may  sometimes,  when  the  worm  has  shortened 


Fig.  52  —  Filaria  sanguinis 
homiuis  nocturna  x  180. — 1.  Mea- 
sures jj,  in.  by  -^^^  in.,  or  tliere- 
abouts.  2.  Is  provided  with  a 
coarser  slieatli.  3.  Caudal  end 
tapers  gradually  for  about  one-  fifth 
of  the  entire  length  of  tlie  animal, 
and  terminates  in  a  sharp,  or 
nearly  sharp,  point.  4.  Cephalic 
end  is  rounded  off,  and  has  ob- 
scure oral  movements  of  a  pout- 
ing character.  5.  No  tongue-like 
•organ  visible.  6.  Appears  in  the 
blood  at  night,  disappearing 
during  the  day.  7.  Has  a  wrig- 
gling, but  no  locomotive,  move- 
ment. 8.  Many  specimens  have 
a  well-marked  gi'anular-looking 
aggregation  about  the  middle  of 
the  body. 


this  was  early  recognised — that  these  blood- 
worms are  only  the  immatm-e  young  of 
parasites  which  must  exist  in  a  sexually 
mature  form  elsewhere  m  the  tissues  of  the 
human  host,  and  in  intimate  relationship  with 
the  circulation.  Lewis  made  diligent  search 
for  the  parental  form  soon  after  his  discovery 
of  the  embryo,  but  it  was  not  until  1877  that 
he  found  two  living  specimens — a  male  and 
a  female — m  the  diseased  tissues  of  a  naevoid 
elephantiasis  of  the  scrotum.  Late  in  the 
previous  year  Bancroft,  in  Brisbane,  found 


itself  more  cnan  i;sual,  be  seen  collapsed  and 
folded  like  a  ribbon,  and  the  next  moment 
be  instantaneously  straightened  again,  by  the 
extension  of  the  filaria  to  its  ordinary  length. 
After  death  the  worm  may  occupy  either  the 
entire  length  of  the  tubular  sac,  or  be  so 
contracted  as  to  leave  the  tube  empty  at  one 
or  both  ends,  as  may  be  observed  in  the 
woodcut  (fig.  54).' 

As  no  sign  of  growth  or  of  reproductive 
organs  is  distinguishable  in  this  the  haema- 
tozoal  stage  of  the  parasite,  it  is  evident — and 


Fig.  53.  —  Filaria  sanguinis 
hominis  perstans  x  180. — 1.  Mea- 
sures YB7,  in.  by  -g-jVo  hi.,  or  there- 
abouts. 2.  Has  no  sheath.  3.  Cau- 
dal end  tapers  more  gradually  for 
two-thirds  of  the  entire  length  of 
the  animal,  and  is  abruptly  trun- 
cated where  it  has  tapered  to 
about  one-third  of  the  diameter 
of  the  thickest  part  of  the  body. 
4.  Cephalic  end  is  either  conical 
or  truncated,  passing  from  one 
form  to  the  other  rapidly  by  a 
pecuUar  jerking,  extruding  and 
retracting,  movement.  5.  From 
time  to  time,  a  minute  tongue- 
like organ  is  rapidly  protruded 
and  withdrawn  at  the  extremity 
of  the  cephalic  end.  6.  Observes 
no  periodicity.  7.  Has  a  loco- 
motive as  well  as  a  wriggling 
movement.  8.  No  granular  ap- 
pearance. 

several  mature  females  in  a  '  lymphatic  ab- 
scess '  of  the  arm,  and  also  in  '  an  encysted 
hydrocele  of  the  cord.'  The  latter  were  care- 
fully examined  by  Cobbold,  and  the  parasite 
was  named  by  him  filaria  Bancrofti.  Since 
that  time  the  mature  filaria  Bancrofti  has 
been  found  in  India,  China,  and  Brazil.  It 
is  a  long,  thread-Uke  worm,  about  the  thick- 
ness of  a  horse-hair,  of  a  white  colour  and 
fii'm  consistence,  and  exhibits  considerable 
activity,  and  a  remarkable  tendency  to  coil. 
Cobbold   described  the  female  as  followa : 


Fig.  51.  —  Filaria  sanguinis 
hominis  dmrna  x  180  (this  fig.  and 
figs.  52  and  53  from  micro-photo- 
graphs by  C.  Detmold). —  1.  Mea- 
sures gL  in.  by  j^',,,,  in.,  or  there- 
abouts. 2.  Is  provided  with  a  very 
delicate  sheath.  3.  Caudal  end  ta- 
pers gradually  for  about  one-fifth 
of  the  entire  length  of  the  animal, 
and  terminates  in  a  sharp,  or 
nearly  sharp,  point.  4.  Cephahc 
end  is  rounded  off,  and  has  dis- 
tinct oral  movements  of  a  pout- 
ing character.  5.  No  tongue-like 
organ  visible.  6.  Appears  in  the 
blood  during  the  day,  disappear- 
ing during  the  night.  7.  Has  a 
wriggling,  but  no  locomotive, 
movement.  8.  A  few  specimens 
have  a  faintly  marked  granular- 
looking  aggregation  about  the 
middle  of  the  body,  but  in  none 
is  it  very  well  marked. 
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'  Body  capillary,  smooth,  uniform  in  thick- 
ness. Head  with  a  simple  circular  mouth, 
destitute  of  papillae  (fig.  55).    Neck  narrow. 


(Traced  from  a  mi-         turna. — Mature  form, 
cro-pliotograpli.)  x  100  diameters. 

about  one-third  of  the  width  of  the  body. 
Tail  of  female  simple,  bluntly  pointed;  re- 
productive outlet  close  to  the  head ;  anus 


Fig.  56. — A  portion  of  the  mature 
filaria  sanguinis  hominis  noeturna, 
showing  uterine  tubules  filled  with  ova 
in  various  stages  of  development ;  also 
the  intestinal  tube,     x  100  diameters. 

immediately  above  the  tip  of  the  tail.  Length 
of  largest  females  3j  in.,  breadth  In 
the  female  the  uterine  tubes  are  packed  with 
ova  in  all  stages  of  development  (figs.  56  and 


57).  Lewis  gives  the  measurement  of  these, 
in  which  the  embryos  are  distinctly  visible, 
as  by  yIo".  In  a  fresh  specimen  of  the 
filaria  examined  by  the  writer  the  largest 
ova  gave  slightly  greater  measurements,  and 


Fig.  57. — Ova  and  embryos  of  filaifia  sanguinis 
hominia  noeturna.     x  300  diameters. 

he  saw  that  towards  the  vaginal  end  of  the 
uterine  horns  the  embryos  lay  outstretched, 
and  that  in  the  vagina  they  had  very  much 
the  appearance  they  have  in  the  blood, 
proving  that  under  normal  circumstances  the 
parasite  is  viviparous.  Lewis  gives  the 
breadth  of  the  fragment  of  a  male  he  exam- 
ined as  xItt"- 

It  is  now  known  that  the  parent  worms 
live  together  in  the  lymphatics ;  that  the 
embryo  while  in  utero,  by  dint  of  vigorous 
movements,  stretches  its  chorional  envelope 
to  form  the  long  tubular  sheath  in  which  it 
lies  extended,  as  we  see  it  in  the  blood  and 
lymph,  and  that,  after  this  stretching  of  the 
chorion  is  complete,  the  embryo  is  born 
into  the  lymph-stream,  which  carries  it 
through  the  glands,  along  the  thoracic  duct, 
and  thus  into  the  blood.  Under  ordinary 
circumstances  of  health  and  habit  the  haema- 
tozoon  cannot  be  foimd  in  the  blood  during 
the  day,  but  at  evening  it  appears  there.  At 
first  only  a  very  few  can  be  found ;  as  night 
advances  their  numbers  gradually  increase ; 
aboiit  midnight  they  attain  their  maximiim — 
in  some  cases  as  many  as  200  may  be  found 
in  a  single  drop — after  this  they  gradually 
diminish  up  to  about  8  or  9  a.m.,  when  they 
disappear  for  the  day.  An  attack  of  fever 
may  disturb  this  periodicity,  and  Dr.  Stephen 
Mackenzie '  has  shown — and  his  observations 
have  been  abundantly  confirmed — that  by 
causing  the  subject  of  filaria  infection  to 
sleep  during  the  day  and  keep  awake  during 
the  night,  the  habit  of  the  embryo  parasite 
in  his  blood  is  correspondingly  changed :  it 
then  appears,  contrary  to  its  normal  habit, 
in  the  blood  during  the  day,  and  disappears 
from  it  at  night.    See  Negro  Lethargy. 

This  singular  periodicity  is,  apparently,  an 
adaptation  to  the  nocturnal  habits  of  the 
female  of  a  particular  species  of  mosquito, 
which  imbibes  with  the  blood  the  young 
filaria,  and  acts  as  its  intermediary  host. 

1  Trans.  Path.  Soc.  1882,  vol.  xxxiii. 
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Transferred  to  the  stomach  of  the  mosquito,  ] 
the  filaria  first  casts  its  chorional  envelope, 
and  then  bores  its  way  into  the  thorax  and  I 
thoracic  muscles  of  the  insect.  Here  it 
xmdergoes  a  remarkable  metamorphosis, 
eventuating  in  its  becoming  possessed  of  an 
alimentary  canal,  a  circumcaudal  circle  of 
papillffi,  and  greatly  increased  size,  power, 
and  activity.  This  metamorphosis  takes 
about  six  days  to  complete.  At  the  end  of 
this  time  the  mosquito  dies,  after  depositing 
her  eggs  on  the  sm'faee  of  the  water  to  which 
she  resorts  for  this  pm'pose.  It  is  presumed 
that  the  filaria  then  escapes  from  the  body 
of  the  insect  to  the  water,  into  which  the 
latter  has  probably  fallen.  Through  this 
medium,  it  is  believed,  it  gains  access  to  the 
human  body,  being  swallowed  in  drinking- 
water.' 

Geographical  Distribution. — The  filaria 
sanguinis  hominis  noctiurna  has  been  fomid 
in  most  troi^ical  and  subtropical  countries  in 
which  it  has  been  properly  looked  for.  Its 
exact  geographical  distribution  as  an  endemic 
parasite  is  doubtless  in  keeping  with  the 
geographical  distribution  of  the  particular 
species  of  mosquito  subserving  its  interests 
as  intermediary  host ;  but,  as  the  filaria  may 
live  for  many  years  in  the  tissues  of  its 
human  host,  it  is  frequently  brought  by  } 
travellers  from  tropical  and  other  coimtries 
to  colder  latitudes ;  and  there  is  at  least  one 
well-authenticated  instance  in  which  it  was 
found  in  a  patient  who  had  never  quitted 
England. 

Pathological  Relations. — Chylm-ia,  nse- 
void  elephantiasis  or  lymph-scrotum,  chylous 
dropsy  of  the  tunica  vagmalis  (variously 
termed  chylocele,  lymphocele,  galaetocele), 
varicose  and  indurated  inguinal  glands,  chy- 
lous ascites,  recm-ring  orchitis,  certain  kinds 
of  abscess  occurring  in  the  limbs — especially 
in  the  thighs  and  groins^  lymphangitis,  and 
lymphatic  fever,  are  almost  invariably  ac- 
companied or  preceded  by  the  presence  of 
the  filaria  in  the  blood  or  in  the  lymph,  or  in 
both.  The  association  is  so  constant  and  so 
intimate,  that  in  99  cases  out  of  100  these 
diseases  may  be  confidently  attributed  to 
the  filaria,  at  all  events  when  they  are  of 
tropical  origin. 

Tropical  elephantiasis  arabum  is  also  attri- 
buted to  the  filaria,  although  the  parasite  is 
by  no  means  always  found  in  the  fully  de- 
veloped cases.  Theoretically,  all  elephantoid 
diseases  are  produced  by  some  mechanical 
or  other  physical  influence  operating  by  ob- 
structing or  irritating  the  lymphatic  vessels. 
In  tropical  elephantiasis  it  is  maintained 
that  this  influence  is  the  filaria  noctmrna ; 
and  on  the  following  grounds.  Cases  are  on 
record  of  lymph-scrotum — a  disease  certainly 

1  For  a  detailed  description  of  the  metamoi'phosis 
of  the  filaria  in  the  mosquito,  see  Trans.  Linnean 
Soc.  of  London,  vol.  ii.  part  10 ;  2nd  ser.  '  Zoology,' 
April  1884. 


attributable  to  the  filaria — passing  into  true 
elephantiasis  arabimi;  many  cases  of  true 
elephantiasis  arabum  scroti  have  a  history  of 
antecedent  lymph -scrotimi ;  l,ymj)h-scrotum 
has  supervened  in  flaps  left  after  removal  of 
an  elephantiasis  scroti  by  operation;  elephan- 
tiasis of  the  leg  has  followed  on  the  removal 
of  a  lymph-scrotum ;  lymph-scrotiun  and 
eleiAantiasis  of  the  leg  sometimes  co-exist  in 
the  same  individual ;  a  case  is  on  record  of 
lymphorrhagia  in  an  elephantoid  leg  co- 
existing with  varicose  inguinal  glands  and 
filariae,  and  in  which  chyhu'ia  subsequently 
developed;  an  instance  is  recorded  in  which 
a  son  developed  a  Ij'mph- scrotum,  and  the 
mother — living  in  the  same  house — an  ele- 
j)hautiasis  of  the  leg ;  where  elejjhantiasis  is 
endemic,  there  too  chyku'ia  and  lymph- 
scrotum  are  found.  It  is  unreasonable  to 
suppose  that  the  combinations  and  coneiir- 
rences  mentioned  were,  in  every  instance, 
simply  coincidences ;  much  more  likely  the 
same  cause  produced  them  all.  This  being 
proved  to  be  the  filaria  in  chyluria,  lymph- 
scrotum,  and  varicose  inguinal  glands,  it 
follows  that  it  must  be  the  filaria  also  that 
produces  true  tropical  elephantiasis  arabum, 
Furthermore,  as  far  as  known,  the  geo- 
graphical distribution  of  elephantiasis  is  co- 
extensive with  that  of  the  filaria. 

Because  the  filaria  is  not  always  found  in 
elephantiasis,  it  has  been  maintained  by  some 
that  this  parasite  cannot  be  the  cause  of  this 
disease.  The  fact  is,  the  filaria  is  mortal  and 
may  die  before  its  host ;  nevertheless,  the  ill 
it  has  wrought  may  not  disappear  at  its  death. 
It  sometimes  happens  that  in  chyluria  and 
iu  lymph-scrotijm  no  filarite  can  be  found 
in  the  blood,  urine,  or  lymph,  although  at 
one  period  they  must  have  been  present ; 
sometimes  it  can  be  found  in  the  lymph  only, 
and  not  in  the  blood ;  and  instances  are  on 
record  in  which  the  parasite  disappeared  from 
the  blood  and  lymphous  discharges  whilst  the 
cases  were  under  observation,  yet  the  charac- 
teristic morbid  discharges  jiersisted.  In 
pathology,  as  in  other  things,  a  transient 
influence  may  jiroduce  a  permanent  lesion. 
It  must  be  admitted,  however,  that  the 
reason  of  the  ver_y  fi-equent  absence  of  the 
embryos  of  the  filaria  fi-om  the  blood  in 
developed  elephantiasis  is  not  known,  and 
further  observations  bearing  on  this  jioint 
are  much  wanted. 

From  the  fact  that  in  many  countries 
where  the  filaria  is  endemic  quite  10  per 
cent,  of  the  adult  population  harboM  it,  yet 
only  a  small  proportion  have  any  of  the 
diseases  enumerated,  it  is  evident  that  the 
parasite  does  not  necessarily  give  rise  to 
disease.  It  would  appear  that  so  long  as 
the  parasite  is  healthy  and  normally  situated 
it  is  innocuous.  Should  it  die,  it  may  act  as 
a  foreign  body  and  cause  abscess ;  the  dead 
filaria  has  actually  been  found  in  lymphatic 
abscesses.  But  the  precise  way  in  which  the 
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parasite  usually  brings  about  pathological 
obstruction  of  the  lymphatics  is,  as  yet,  to 
some  extent  a  matter  of  conjecture.  Of  two 
ways  in  which  it  so  acts  there  is  good  evi- 
dence. (1)  The  parent  worm  may  cause 
lymphatic  stasis  by  operating  at  a  poiat  high 
up  the  thoracic  duct,  either  itself  plugging 
that  vessel,  or  giving  rise  to  inflammatory 
thickening  in  or  around  its  walls,  ending  in 
stricture.  (2)  As  mentioned,  there  are  in- 
stances on  record  in  which,  though  the  filaria 
was  present  in  the  chylous  urine,  or  in  the 
lymph  draMm  from  a  lymph-scrotum,  or  from 
varicose  inguinal  glands — yet,  after  the  most 
careful  and  prolonged  search,  it  could  not  be 
discovered  in  the  blood.  It  is  evident  that 
in  these  cases  there  must  have  been  com- 
plete obstruction  of  a  lymphatic  area,  other- 
wise the  filaria  embryos  must  have  appeared 
in  the  blood,  as  in  ordinary  examples  of 
filarial  infection.  The  obstruction  could  not 
possibly  have  been  in  the  thoracic  duct,  for, 
if  complete  in  this  situation,  it  must  have 
speedily  brought  about  the  death  of  the 
patient.  It  is  safe,  therefore,  to  infer  that 
it  must  have  been  somewhere  on  the  distal 
side  of  the  receptaculum  chyli.  In  two  such 
cases  the  ova  of  the  parasite  have  been 
found  in  the  lymph ;  and  it  is  believed  that 
in  this  circumstance  we  have  the  explana- 
tion of  the  site  and  character  of  the  lymph- 
atic obstruction  in.  a  large  proportion  of 
cases.  Normally,  the  parasite  is  viviparous, 
and  the  long,  slender,  active  embryo  has 
no  difficulty  in  finding  its  way  along  the 
lymphatics  and  through  the  glands  into  the 
circulation.  But  should  the  embryo  be  born 
prematurely,  as  in  the  two  cases  referred  to, 
before  the  chorional  envelope  has  undergone 
the  stretching  process  already  described— 
that  is,  should  ova  (seven  or  eight  times 
the  diameter  of  the  outstretched  young) 
be  prematurely  launched  into  the  lymph- 
stream,  they  act  as  emboli,  and,  being  very 
nimaerous,  effectually  plug  the  glands  con- 
nected, directly  or  by  anastomosis,  with  the 
lymphatic  vessel  in  which  the  aborting  parent 
lies.  The  location  of  the  worm  ;  the  degree 
of  obstruction,  whether  caused  by  embohsm, 
pressure,  or  stricture ;  pressure  by  enlarged 
glands  interfering  with  the  compensating 
drainage  of  the  affected  areas  by  the  veins ; 
traumatic  irritation  of  the  congested  lymph- 
atic area ;  the  position  of  the  part  involved 
as  regards  dependence  or  elevation,  a  most 
important  factor  in  elephantiasis ;  the  health 
of  the  jjatient ;  and  other  circumstances, 
easUy  understood,  will  determine  the  site 
and  exact  character  of  the  resulting  disease. 

Treatment. — (a)  Curative. — No  means  of 
killing  the  filaria  have  been  discovered.  The 
indications  for  treatment,  when  disease  has 
developed,  are  suppUed  by  the  pathology. 
Rest,  elevation  of  the  affected  parts,  elastic 
bandaging,  and  other  means  to  facilitate  the 
flow  of  lymph  throtigh  the  damaged  lymph- 


atics, are  of  great  benefit.  See  Chyluria; 
and  Elephantiasis  Arabum. 

(6)  Preventive. — The  fact  that  the  mosquito 
acts  as  intermediary  host  indicates  the  direc- 
tion that  preventive  measures  should  take. 
Drinking-water,  in  districts  where  the  filaria 
is  endemic,  ought  to  be  boiled  and  filtered ; 
wells,  cisterns,  and  receptacles  for  drinking- 
water  ought  to  be  covered  with  fine  wire- 
gauze,  to  prevent  the  access  of  the  mosquito  ; 
and  persons  known  to  harbour  the  parasite 
ought  to  sleep  under  properly  constructed 
mosquito-curtains.  By  any  or  all  of  these 
means  this  parasite,  in  the  course  of  a  single 
generation,  could  be  exterminated,  and  the 
diseases  it  produces  made  things  of  the  past. 

3.  Filaria  sanguim/is  hom/inis  perstans  (fig. 
53). — The  free  h£ematozoal  embryo  of  a 
species  of  nematode,  the  mature  form  of 
which  is  unknown.  Hitherto  this  hsemato- 
zoon  has  been  found  only  in  the  blood  of 
negroes  from  the  West  Coast  of  Africa,  and 
it  is  probable  that  as  an  endemic  cause  it  is 
restricted  to  this  part  of  the  world.  Twice  it 
has  been  found  in  company  with  the  filaria 
sanguinis  hominis  diurna;  in  several  other 
cases  it  was  not  so  associated.  We  may 
therefore  infer  that  the  association  of  filaria 
perstans  and  filaria  diurna  in  the  two  in- 
stances referred  to  was  merely  accidental. 

Attention  to  the  points  of  contrast  between 
filaria  perstans  and  the  other  blood-worms, 
as  set  forth  in  the  table  in  page  697,  will  lead 
to  its  recognition.  In  addition  to  what  has 
been  stated  in  this  table,  it  may  be  mentioned 
that  the  body  of  this  parasite  is  possessed  in 
a  high  degree  of  powers  of  elongation  and 
contraction,  and  that  the  measurements  given 
in  the  table  referred  to  are  those  of  the  animal 
when  it  is  dead  or  moribund.  When  travel- 
ling actively  among  the  blood- corpuscles  it 
sometimes  so  extends  itself  as  to  appear  a 
mere  thread,  the  elongation  concurring  with 
a  corresponding  attenuation ;  at  other  times, 
and  when  not  actively  travelling,  it  assumes 
the  proportions  given.  A  very  striking  habit 
which  it  has  is  that  of  coiling  itself  up  like  a 
rope,  and  remaining  motionless  in  this  attitude 
for  a  few  seconds  before  resuming  its  usual 
movements.  Another  peculiarity  worth  men- 
tioning is  the  result,  apparently,  of  the  loco- 
motive habits  of  this  parasite:  not  infre- 
quently it  is  seen  fixed  to  one  spot  on  the 
sHde,  vainly  endeavouring  to  break  away, 
and  constricted  by  a  delicate  rope  of  fibrin. 
It  woiild  seem  that  in  mo\dng  about  the 
slide  it  pushes  the  strings  of  fibrin  in  front 
of  it,  and  at  times  becomes  entangled  in  a  rope 
of  them. 

The  filaria  sanguinis  hominis  perstans  is 
probably  very  common  in  the  endemic  region ; 
for,  of  ten  negroes  from  the  West  Coast  of 
Africa  whose  blood  was  searched,  it  was  found 
in  five. 

That  in  certain  cases  it  gives  rise  to  patho- 
logical conditions  is  probable;  but  of  what 
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these  are  we  are  as  yet  ignorant.  In  one  case 
the  parasite  was  associated  with  the  peculiar 
disease  called  Negro  Lethargy  or  the  Sleeping 
Sickness  of  the  Congo  ;  in  another  with  in- 
sanity ;  but  in  the  other  three  instances  in 
which  it  was  found  there  was  no  concomitant 
disease.  There  may  be  some  grounds  for 
associatmg  it  with  a  peculiar  African  disease 
called  Craw-craw,  a  kind  of  itch,  apparently 
induced  by  a  filaria-like  parasite,  and  not  the 
acarus  scabiei ;  as  yet  this  supposition  is  little 
more  than  hyj3othetical. 

The  jjresence  of  a  beak,  the  absence  of  a 
sheath,  the  marked  locomotor  habits,  the 
extensibility  and  pliancy  of  its  body,  and 
also  the  non-observance  of  any  jieriodicity  in 
its  entrances  and  exits  from  the  circvilation, 
suggest  that  the  embryo  filaria  sanguinis 
hominis  perstans  gains  its  freedom  and  enters 
its  particular  intermediary  host  by  dint  of 
its  own  efforts,  and  that  it  is  not,  as  is  the 
case  with  filaria  sanguinis  hominis  nocturna, 
and  probably  diurna,  dependent  on  the  good 
offices  of  some  species  of  mosquito  or  other 
bloodsucker.  Patrick  Manson. 

FISSUHE  [findo,  I  cleave).— A  narrow 
and  superficial  crack  or  solution  of  continuity, 
observed  on  the  skui  and  mucous  membranes, 
and  especially  near  the  line  of  junction  of 
these  structiu-es,  as  on  the  lips  and  within  the 
anus.    See  Anus,  Diseases  of;  and  Chaps. 

FISTULA  {fistula,  a  pipe). — A  narrow 
track  or  canal  leading  from  a  free  surface, 
and  extending  more  or  less  deejjly  to  some 
seat  of  local  irritation ;  or  it  may  be  consti- 
tuting an  abnormal  communication  between 
two  or  more  cavities,  as  in  the  case  of 
vesico-vagLnal  or  recto-vaginal  fistula.  See 
Abscess. 

FISTULA  IN  ANO.— &6>  Eectum, 
Diseases  of. 

FIT. — A  popular  synonym  for  a  sudden 
seizure  characterised  by  loss  or  disturbance 
of  consciousness  fe-om  any  cause,  with  or 
without  convulsions  {see  Convulsions  ;  Epi- 
lepsy; Hysteria;  and  Syncope).  The  term 
is  also  appUed  to  a  sudden  or  acute  seizure 
of  certain  diseases,  such  as  gout,  asthma, 
and  ague. 

FLATULENCE  {flatus,  a  puff  of  wind). 
Synon.  :  Fr.  Flatulence  ;  Ger.  Flatulenz. 

Definition.— The  undue  generation  of 
gases  m  the  stomach  and  intestines. 

JiTioLOGY.— The  principal  cause  of  flatu- 
lence is  fermentation  or  decomposition  of  the 
contents  of  the  stomach  and  bowels — a  con- 
dition usually  induced  by  embarrassment  of 
function.  Hence  it  is  a  common  symptom 
in  dyspepsia — especially  the  atonic  forms 
as  met  with  in  the  debilitated  and  the  aged, 
constipation,  gastritis,  enteritis,  hepatic  dis- 
orders, and  intestinal  obstruction.  When 
flatus  is  generated  too  rapidly  to  be  accounted 


for  by  fermentation,  as  in  hysteria,  hypo- 
chondriasis, and  other  forms  of  nervous  de- 
bility, it  has  been  ascribed  to  secretion  of 
gases  from  the  mucous  membrane. 

Symptoms. — The  clinical  phenomena  vary 
as  flatus  is  retained  or  discharged ;  and  with 
the  seat  of  its  formation,  whether  chiefly  in 
the  stomach  or  intestines.  In  the  former  the 
concomitant  symptoms  are  those  of  dyspep- 
sia ;  in  the  latter  there  is  usually  constipation. 
As  a  rule,  however,  flatulence  pervades  at  the 
same  time  more  or  less  all  the  hollow  viscera, 
and  indicates  torpor  of  the  digestive  organs. 
It  is  apt  to  lead  to  these  further  evils : — 
{a)  Pain  from  distension  or  from  irregular 
and  forcible  contractions  of  the  walls — hence 
gastrodynia  and  colic  are  apt  to  arise ; 
{b)  arrest  of  the  normal  movements  of  the 
stomach  and  intestines,  and  consequent 
accumulation  within  them  of  fermentable 
matters,  with  further  generation  of  gases, 
leading  to  paralytic  distension :  hence  dilata- 
tion of  the  stomach  and  colon,  tympanites 
or  meteorism,  and  aggravation  of  pre-existing 
dyspepsia  or  constipation  may  ensue  ;  and 
(c)  pressure  on  adjacent  organs,  such  as  the 
heart  and  lungs,  inducing  palpitation  and 
irregular  action  of  the  heart,  precordial 
anxiety,  faintness,  vertigo,  dyspnoea,  or  even 
asjjhyxia. 

In  tjTnpanites  there  is  a  rapid  generation 
of  flatus,  which  overpowers  the  contractility 
of  the  hollow  viscera ;  and  the  abdomen  is 
round,  tense,  and  tympanitic.  See  Tympa- 
nites. 

Treatment. — {a)  Imprisoned  fl^atus  sJiould 
be  dislodged  by  friction  of  the  abdomen  with 
stimulating  liniments,  and  gentle  kneading 
of  the  most  distended  parts ;  large  draughts 
of  hot  water ;  spfrit  and  hot  water ;  ammonia, 
ether,  or  spirit  of  chloroform ;  aromatic  stimu- 
lants— ginger,  capsicum,  cloves,  mint,  anise, 
cajuput,  camphor,  or  cascariUa.  When  flatu- 
lence is  chiefly  intestinal,  enemata  containing 
laudanum  with  asafcetida,  turpentine,  or  rue  ; 
and  the  compoimd  asafcetida  pill  with  extract 
of  nux  vomica,  and  an  aperient,  are  the  most 
useful  measures. 

{b)  The  generation  of  flatus  should  be 
arrested.  Fermentation  may  be  checked  by 
sulphite  or  sulpho-carbolate  of  sodium,  sul- 
phurous acid,  carbolic  acid,  creasote,  terebene, 
salol,  or  charcoal — from  the  poplar  or  vege- 
table ivory,  immediately  after  food ;  and  by 
correcting  and  toning  the  digestive  organs. 
Repeated  fractional  doses  of  calomel  will 
also  frequently  arrest  fermentative  flatulence. 
Food  hiely  to  ferment  or  lodge,  such  as 
starch,  sugar,  fruits  or  green  vegetables,  and 
warm  liquids — especially  tea  and  soups — 
should  be  avoided ;  the  meals  should  be  well 
masticated  and  solid  throughout,  and  liquids 
should  only  be  taken  sparingly  at  the  close  or 
an  hour  after.  In  some  eases,  however, 
flatulence  is  connected  with  an  insufficient 
supply   of  fluids,  and   should  be  met  by 
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increasing  it ;  then  also  a  tumblerful  of  hot 
water  night  and  morning  and  an  hour  before 
each  meal,  which  should  consist  of  solids, 
may  prove  useful.  Alkahs — carbonate  of 
magnesium  and  bicarbonate  of  sodium — and 
bitters,  especially  strychnine,  are  often  useful 
in  the  flatulence  of  hysteria,  hypochondri- 
asis, of  the  very  nervous  and  the  aged ;  but 
perhaps  the  best  results  follow  alkahs  with 
nux  vomica  and  bismuth  an  hoiir  before,  and 
hydrocliloric  acid  alone  or  with  some  reliable 
preparation  of  pepsin  after  food.  It  is  also 
essential  to  see  that  the  action  of  the  liver  is 
healthy.  George  Oliver. 

FLEXIOW  {flecto,  I  bend).— A  bending. 
This  term  is  applied  either  to  the  act  of  more 
or  less  forcible  flexion,  as  in  some  methods 
of  treatment,  for  example  in  the  cure  of 
aneurysm  or  the  reduction  of  dislocations ; 
or  to  the  condition  in  which  parts  are  bent, 
as  the  result  of  disease  or  of  disorder,  as 
when  the  limbs  or  certain  internal  organs  are 
bent  upon  themselves.  See  Womb,  Diseases 
of. 

FLINSBERG,  in  Silesia.— Chalybeate 
waters.    iSVe  Mineral  Waters. 

FLOODING.— A  popular  term  for  ex- 
cessive discharge  of  blood  from  the  womb. 
See  Menstruation,  Disorders  of ;  and  Preg- 
nancy, Disorders  of. 

FLUCTUATION  (Jiuctus,  a  wave).— A 
physical  sign  consisting  in  a  wave-like  or  un- 
dulating sensation.  It  is  elicited  by  a  peculiar 
mode  of  palpation  with  the  one  hand,  while 
percussion  is  made  with  the  fingers  of  the 
other  ;  and  is  due  to  the  presence  of  a  flviid 
in  a  natural  cavity,  such  as  the  peritoneum, 
or  in  an  abnormal  closed  space  such  as  a  cyst 
{see  Physical  Examination).  The  term '  fluc- 
tuation '  as  used  by  the  sm'geon  has  a  some- 
what different  signification,  being  apphed  to 
the  sensation  of  the  presence  of  a  fluid  which 
may  be  felt  when  alternate  pressure  with  the 
fingers  is  made,  as  over  the  seat  of  an  abscess. 
See  Abscess. 

FLUKE.— (See  Entozoa. 

FLUORl      .  •  J- 

FLUX    1* —  °^  excessive  dis- 

charge from  a  mucous  surface,  through  any  of 
the  natural  passages,  of  serum,  blood,  mucus, 
pus,  or  the  various  secretions.  As  illustra- 
tions of  fluxes  may  be  mentioned  salivation, 
bronchorrhoea,  biliary  flux,  diarrhoea,  dys- 
entery or  bloody  flux,  cholera,  and  leucorrhoea 
or  white  flux  (Jtuor  albus). 

FCETUS,    Diseases   of  the.  —  Two 

classes  of  abnormal  conditions  are  seen  in 
the  fcetus,  namely :  Those  which  depend 
upon  some  interference  with  the  process  of 
development,  such  as  malformations  and 
monstrosities ;  and  those  which  are  the  result 


of  disease.  This  article  treats  of  the  latter 
only. 

1.  Amputation. — Amputation,  jiartial  or 
complete,  of  foetal  Umbs  may  take  place, 
from  constriction  of  the  hmb  by  a  band  of 
the  amnion.  An  attempt  at  reproduction 
of  the  lost  limb  is  sometimes  seen,  in  the 
shape  of  rudimentary  fingers  and  toes,  pro- 
jecting from  the  stump.  That  such  a  stump, 
is  the  result  of  amputation  is  proved  by  the 
fact  that  the  part  cut  off  has  been  found  in 
utero. 

2.  Spontaneous  fractures  and  dislocations. 
Fractures  and  dislocations  occur  in  utero, 
the  latter  being  the  more  rare.  They  are 
due  to  some  condition  of  the  bones  and 
ligaments  respectively,  leading  to  undue 
fragility  of  those  structures ;  for  they  are 
always  multiple,  and  are  not  accompanied 
with  bruising  of  the  adjacent  soft  parts. 

B.  Tumours. — New-growths  are  met  with 
in  the  fcetus — cysts  of  various  kinds,  fibroma, 
hpoma,  &c.  That  most  special  to  the  fcetus 
is  a  tumour  situated  over  the  coccyx,  which 
may  be  as  large  as  a  foetal  head.  Such 
tumours  are  spheroidal  or  ovoidal  in  shape, 
elastic  in  consistence,  and  present  rounded 
inequalities  on  the  surface.  On  section  they 
are  foiind  to  consist  of  strong  fibrous  trabe- 
culas,  in  the  meshes  of  which  are  numerous 
small  cysts  lined  with  epithelium.  It  is 
thought  by  many  that  they  originate  in 
Luschka's  gland.  Another  special  kind  of 
tumour  is  that  known  as  sl  fcetal  inclusion — 
a  sweUing  usually  on  the  lower  part  of  the 
trunk,  and  containing  some  part  of  another 
foetus,  more  or  less  imperfectly  developed. 

4.  Inflammation  of  serous  7nemhranes. 
This  form  of  disease  may  occur  in  the  foetus, 
such  as  pleurisy  and  peritonitis.  The  morbid 
anatomy  of  these  changes  does  not  differ  fi-om 
that  in  the  adult.  Peritonitis  is  often  found 
associated  with  syphilis ;  and  it  appears  to  be 
almost  always  fatal  to  the  fcetus. 

5.  Visceral  inflammations . — Inflammation 
of  the  lungs  has  been  met  with,  in  the  form 
of  grey  or  white  lobular  hepatisation.  It  is 
most  frequent  in  syphilis.  Enteritis  has  also 
been  described.  Certain  malformations  of 
the  heart  which  are  met  with  can  be  ex- 
plained by  supposing  the  occurrence  of  endo- 
carditis during  foetal  life;  but  there  is  no 
proof  that  the  foetus  is  subject  to  rheumatism. 

6.  Specific  fevers. — The  morbid  changes 
of  enteric  fever  have  been  found  in  the  foetus. 
In  pregnant  women  suffering  from  inter- 
mittent fever,  paroxysms  of  convulsive  move- 
ments of  the  child  have  been  felt  to  occiu:  as 
regularly  as  the  attacks  of  ague  in  the  mother ; 
and  the  child  when  born  has  been  found  to 
have  a  large  spleen.  Children  have  also  been 
born  with  skin-eruptions  thought  to  resemble 
those  of  measles,  scarlatina,  and  small-pox. 
The  facts  as  to  the  last-named  disease  are 
the  most  numerous  and  probable.  The 
eruption  of  variola  in  the  foetus  differs  some- 


FCETUS,  DISEASES  OF  THE 


703 


what  from  that  seen  after  birth,  because,  the 
skin  of  the  fcetus  being  bathed  with  fluid,  no 
crusts  form,  and  the  pustules  run  a  course 
like  those  on  mucous  membranes. 

7.  Diseases  of  the  skin. — The  foetus  is 
subject  to  skin-diseases.  Pustules  of  ecthyma; 
patches  of  erythematous  redness  ;  ulceration 
of  the  skin,  and  syphilitic  eruptions,  have  been 
seen.  Intra-uterine  ichthyosis  is  met  with. 
Children  have  been  born  jaimdiced,  but  only 
by  mothers  themselves  sufl'ering  from  that 
condition.  But  women  with  jaundice  do  not 
always  bear  jaundiced  children.  Jaundice  is 
not  necessarily  fatal  to  the  foetus. 

8.  Syphilis. —  Syphilis  leads  to  various 
lesions  in  the  foetus ;  and  while  it  ixsually 
I)roves  fatal,  the  subjects  of  it  that  may 
survive  till  birth  are  feeble  and  badly  nour- 
ished. Flat  tubercles  occur  on  different  j 
parts  of  the  skin,  especially  round  the  mucous 
orifices ;  and  pemphigus  may  be  seen,  affect- 
ing chiefly  the  palms  of  the  hands  and  the  j 
soles  of  the  feet.  The  occurrence  of  peri- 
tonitis has  already  been  mentioned.  Yellow 
indm'ated  nodules,  of  varying  size  and  num-  i 
ber,  may  be  foimd  in  the  liver,  as  well  as 
in  the  lungs.  A  jieculiar  change  has  been 
described  in  the  thymus  gland,  in  which 
this  structure  externally  appears  healthy,  but 
when  cut  into  and  compressed  exudes  a 
whitish  puriform  fluid.  Other  changes  have 
been  recorded,  affecting  the  spleen,  pancreas, 
and  suprarenal  capsules,  but  they  are  not 
distinctive.  Changes  in  the  bones  have 
also  been  described,  consisting  of  an  osteo- 
chrondritis,  affecting  the  ends  of  the  long 
bones,  most  frequently  the  lower  end  of  the 
femur. 

9.  Rachitis. — Foetal  rickets  is  a  disease 
somewhat  different  fi-om  that  seen  after  birth. 
The  limbs  are  short,  very  fat,  the  fat  being 
thrown  into  rolls  separated  by  transverse 
constrictions ;  the  trunk,  especially  the  abdo- 
men, is  large  ;  the  head  often  hydrocephalic. 
The  bones  are  short,  often  fractured  and 
bent ;  there  is  swelling,  softening,  and  de- 
layed ossification  of  the  epiphyses.  It  may 
begin  early,  and  cease  before  delivery;  or  the 
child  may  be  born  with  the  disease  in  pro- 
gress.   Nothing  is  known  of  its  causes. 

10.  Tuhcrctdosis. — Tuberculosis  sometimes 
commences  in  the  fcetus,  tubercles  having 
been  found  in  the  mesentery  and  in  the 
lungs. 

11.  Dropsies. — Dropsy  is  met  with  in  the 
fcetus,  sometimes  of  the  serous  cavities,  of 
which  hydrocejAalus  is  the  most  common. 
It  is  often  associated  with  rickets.  Nest  in 
frequency  comes  ascites;  and  lastly  hydro- 
thorax,  which  is  very  rare.  These  affections 
may  destroy  foetal  life  in  utero ;  but  tiiey 
more  often  lead  to  death  because  they  render 
destructive  operations  necessary  before  de- 
livery can  be  accomplished.  General  ana- 
sarca is  also  met  with,  and  there  is  reason  to 
believe  that  it  depends  upon  disease  of  the 


placenta,  impairing  the  excretory  function  of 
that  organ.  It  is  always  fatal,  if  not  before 
birth,  within  a  few  hours  after  it. 

12.  Visceral  diseases. — Hypertrophy  of  the 
liver,  spleen,  or  kidneys  may  occur  in  the 
foetus.  Cystic  disease  of  the  kidneys  may  be 
met  with,  the  organs  being  converted  into  a 
mass  of  cysts  containing  no  trace  of  secreting 
structure.  Both  kidneys  are  usually  affected, 
and  the  disease  is  generally  associated  with 
some  malformation  elsewhere.  Hydrone- 
phrosis, single  or  double,  along  with  dilata- 
tion of  the  ureter,  or  ureters  and  bladder,  has 
been  seen,  dependent  upon  impermeability  of 
some  part  of  the  urinary  passages.  Any  of 
these  visceral  diseases  may  form  a  tumour 
so  large  as  to  impede  delivery.  None  of 
them  can  be  diagnosed  before  birth.  Con- 
cretions of  uric  acid  and  tu:ates  are  not  un- 
common. 

The  Causes  of  Death  of  the  Foetus. 

The  various  causes  of  death  of  the  foetus  in 
utero  may  now  be  briefly  considered.  The 
first  of  these  is  injury,  as  when  the  mother 
receives  a  blow  upon  the  abdomen,  or  has 
a  fall.  Such  occurrences  rarely  injiu'e 
the  fcetus  directly,  although  this  has  been 
known  to  happen.  When  they  prove  fatal 
to  the  foetus,  they  do  so  by  leading  to  haemor- 
rhage into,  or  separation  of,  a  portion  of 
placenta,  and  consequent  disturbance  of  the 
foetal  circulation.  Poisons  in  the  mother's 
blood,  such  as  lead,  urea,  bile,  or  carbonic 
acid  (as  in  the  case  of  heart-disease  with 
cyanosis),  may  lead  to  death  of  the  foetus. 
Syphilis  has  already  been  referred  to.  Epi- 
leptiform convulsions  may  destroy  fcetal  life, 
either  by  asphyxia,  or  by  leading  to  htemor- 
rhage  into  the  placenta.  Extreme  ancemioj 
and  the  cancerous  cachexia  are  among  the 
causes  of  fcetal  death.  Any  kind  of  disease 
attended  Vfiih  p)yrexia,vfi\\  also  destroy  foetal 
life  if  the  temperature  rise  high  enough.  A 
temperature  exceeding  105°  F.  appears  to 
be  invariably  fatal  to  the  foetus.  Certain 
diseases  of  its  appendages  may  lead  to  death 
of  the  fcetus,  such  as  htemorrhages  into  the 
placenta,  old  organised  clots  forming  what 
are  called  f)lacental  '  infarcts  ' ;  obliteration 
of  the  umbilical  vessels  ;  or  interruption  of 
the  circulation  in  the  cord  by  knots  m  it,  or 
pressure  upon  it.  It  is  believed  that  there 
are  some  diseases  of  the  mother's  uterus 
which  lead  to  death  of  the  fcetus ;  but  what 
they  are  is  not  known.  It  is  said  that  some 
women  acquire  a  habit  of  having  dead  chil- 
dren. This  means  that  there  are  cases  in 
which  an  apparently  healthy  woman  will 
repeatedly  have  deati  children,  the  cause  of 
whose  death  a  skilled  observer  cannot  find 
out.  In  other  words,  there  are  causes  of 
foetal  death  as  yet  ixnknown. 

The  Consequences  of  Death  of  the 
Fcetus. — A  dead  foetus  while  retained  in 
utero,  and  thus  protected  from  the  air,  does 
not   putrefy,  but   undergoes   a   process  of 


704    FCETUS,  DISEASES  OF  THE 


FOMENTATION 


maceration.  The  whole  body  becomes  soft 
and  flaccid,  its  tissues  being  infiltrated  with 
fluid ;  but  it  has  no  putrid  odour.  The  skin 
presents  bullse  filled  with  reddish  serum,  and 
the  epidermis  is  readily  detached  with  slight 
friction,  'ine  sui'face  is  of  a  cyanotic  colour, 
which  after  exposure  to  the  air  becomes  of  a 
more  or  less  bright  red ;  it  is  not  greenish  as 
is  seen  in  putrefaction.  The  cellidar  tissue 
is  infiltrated  with  bloody  serum.  The  viscera 
have  lost  their  distinctive  tints,  and  become 
of  a  reddish-brown  colour.  The  cranial 
bones  are  abnormally  mobile,  overlapping 
one  another  to  a  greater  extent  than  normal; 
and  the  periosteum  may  be  stripped  off 
them.  These  appearances  are  much  the 
same,  whatever  be  the  cause  of  death,  but 
they  vary  in  degree  according  to  the  length 
of  time  which  has  elapsed  since  death. 

Besides  the  diseases  of  the  foeti;s  described 
above,  there  are  others  which  are  not  fatal, 
and  the  chief  interest  of  which  lies  in  their 
course  and  treatment  after  birth.  These  are 
discussed  in  other  articles,  and  need  not 
be  mentioned  here.  G.  E.  Herman. 

POLIE  CIRCULAIRE  (Fr.)— This 
term  is  applied  by  the  French  psycholo- 
gical f)hysicians  to  a  variety  of  insanity 
characterised  by  alternations  of  excitement 
and  depression.  The  patient  passes  through 
an  attack  of  mania  of  perhaps  an  ordinary 
character,  but  when  he  appears  to  have 
recovered  he  sinks  into  melancholia,  and 
thence  emerges  again  to  become  maniacal 
and  excited.  The  duration  of  each  stage 
maj'  vary  from  weeks  to  months.  Sometimes 
one  state  will  follow  the  other  immediately ; 
in  other  cases  a  period  of  convalescence  will 
intervene,  during  which  the  patient  appears 
well,  and  can  hardly  be  considered  insane. 
Yet  the  prognosis  is  extremely  unfavourable 
in  all  such  cases ;  and  it  is  of  great  importance 
in  estimating  the  extent  of  recovery  of  a 
patient,  that  it  should  be  clearly  ascertained 
that  the  attack  is  not  one  of  a  series  following 
one  another  in  the  manner  mentioned. 

G.  F.  Blandfoed. 

FOLLICLES,  Diseases  of  {folliculus, 
dim.  of  follis,  a  bag). — The  name  '  follicle  ' 
has  been  applied  to  a  great  variety  of  different 
structures,  which  have  in  common  the  shape 
of  a  bag  or  sac,  whether  circular  or  elongated 
in  outline ;  for  example,  the  Graafian  follicles, 
the  lymphatic  (Peyerian)  follicles  of  the 
intestine,  and  the  follicles  of  the  mucous 
membrane  of  the  stomach,  intestine,  and 
uterus.  The  name  has  been  further  extended 
to  include  glands  somewhat  more  complex 
in  structure,  such  as  the  sudoriparous  glands 
or  sweat- foUicles,  the  sebaceous  follicles,  and 
the  tonsils ;  as  well  as  the  saccular  depres- 
sions in  which  the  hair  and  the  teeth  take 
their  origin.  The  name  synovial  follicles 
is  sometimes  given  to  processes  of  synovial 


membrane  invaginated  in  the  capsule  of  a 
joint. 

For  an  account  of  the  diseases  of  these 
various  structures,  the  reader  is  referred  to 
the  several  articles  under  which  they  are 
discussed ;  but  so  far  as  the  true  follicles  are 
concerned,  the  following  may  be  said  to  be 
the  principal  morbid  changes  to  which  they 
are  liable  :  atrophy  ;  hypertrophy  ;  obstruc- 
tion, and  distension ;  inflammation  ;  ulcera- 
tion; cystic  disease;  new-growths;  tubercle; 
acute  specific  processes,  such  as  the  typhoid ; 
and  parasitic  disease. 

POMEWTATIOK"  (/o«eo,I  keep  warm). 
Synon.  :  Fr.  FomentaHo7i;  Ger.  BdJmng. 

Definition. — Fomentation  is  the  applica- 
tion to  the  surface  of  the  body  of  flannels, 
cloths,  or  sponges  moistened  with  hot  water, 
either  pure  or  containing  some  medicinal 
substance  in  solution. 

Action. — The  action  of  a  simple  fomenta- 
tion is  the  same  as  that  of  a  poultice.  By 
its  warmth  and  moisture  it  tends  to  relax  the 
muscular  fibres  of  the  skin  and  soften  the 
cuticle, thus  relieving  tension,  and  diminishing 
pain  and  irritation.  In  the  early  stages  of 
inflammation  it  favours  resolution,  by  main- 
taining the  temperature,  and  promoting  active 
circulation  through  the  area  which  has 
suffered  from  the  injurious  influence  which 
has  started  the  process.  In  the  later  stages 
it  promotes  and  hastens  suppiiration,  by 
causing  dilatation  of  the  vessels,  and  encourag- 
ing exudation.  A  fomentation  is  superior  to  a 
poultice  in  lightness  and  cleanliness,  but  un- 
less care  be  taken  it  loses  its  heat  more 
quickly.  This  disadvantage  may  be  over- 
come by  covering  the  fomentation  with  a 
thick  layer  of  cotton-wool. 

Application  and  Uses. — A  fomentation  is 
thus  applied :  A  piece  of  coarse  flannel, 
sufficiently  large  to  cover  the  affected  part 
when  folded  into  two  layers,  is  put  into  a 
basin,  and  boiling  water  is  poured  upon  it. 
It  is  then  lifted  fi-om  the  basin  with  a  pair  of 
tongs  or  some  convenient  instrument,  and 
dropped  on  the  wringer.  This  is  a  stout 
piece  of  towelling  with  a  stick  attached  to 
each  end.  The  sticks  then  being  twisted  in 
opposite  directions,  as  much  water  as  possible 
is  squeezed  out  of  the  flannel.  It  is  then 
immediately  placed  on  the  affected  part,  and 
covered  with  a  large  piece  of  oiled  silk  or 
indiarubber  sheet  extending  at  least  one  inch 
on  each  side  of  it.  Over  this  may  be  placed 
a  thick  layer  of  cotton-wool,  and  a  bandage. 
If  the  flannel  be  not  squeezed  sufficiently  dry, 
it  wiU  wet  the  bed  or  clothing.  If  not  suf- 
ficiently covered  with  oiled  silk  and  wool,  it 
soon  becomes  cold.  Whatever  means  may 
be  taken  to  retain  the  heat  of  a  fomentation, 
it  can  be  kept  above  the  temperature  of  the 
body  only  for  a  few  minutes.  If,  therefore, 
the  full  effect  of  fomentation  is  desired  to  be 
obtained,  the  flannels  must  be  changed  every 
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twenty  minutes.  In  many  parts  a  spong  e, 
or  a  piece  of  spongio-piline,  wrung  out  of 
boilitig  water,  forms  a  most  convenient  form 
of  fomentation.  When  the  fore-arm  or  hand 
is  affected,  a  bath  of  hot  water  may  be  sub- 
stituted for  fomentations.  The  temperature 
of  the  water  must  be  maintained  by  the  re- 
peated addition  of  small  quantities  of  boiling 
water. 

Fomentations  are  especially  useful  in  all 
cases  of  erysipelas  and  diffuse  cellulitis,  and 
in  boils.  In  peritonitis  they  are  borne  more 
easily  than  poultices,  on  account  of  their 
greater  lightness.  "Whenever  they  can  be 
employed  they  are  superior  to  poultices,  on 
account  of  their  cleanliness.  They  are  not 
applicable  to  cases  in  which  there  is  a  dis- 
charging wound  or  abscess,  as  imder  such 
conditions  the  cloths  become  foul. 

Varieties. — If  it  is  desired  to  add  some 
slight  counter-irritation  to  the  warmth  and 
moisture,  the  fomentation  may  be  sprinkled 
with  tiurpentine  before  it  is  applied.  This 
forms  the  ordinary  tuyyentine-stitpe.  The 
sedative  action  of  the  fomentation  may  be 
increased  by  sprinkling  it  with  laudanum. 
The  ordinary  poppy-fomentation  is  often  used 
with  the  same  intention.  It  is  thus  pre- 
pared :  Half  a  pound  of  poppy-heads  with 
the  seeds  taken  out  is  boiled  for  ten  minutes 
in  four  pints  of  water,  and  the  liquid  then 
strained  off.  The  decoction  is  kept  warm 
over  a  fire,  and  the  flannels  dipped  in  it  and 
applied  as  before  described  about  every  half- 
hour.  The  term  '  di-y  fomentation '  is  some- 
times applied  to  bags  of  hot  salt,  bran,  or 
chamomile -flowers ;  or  pieces  of  flannel 
toasted  before  a  fire  and  laid  on  hot.  These 
often  give  relief  in  cases  of  intestinal,  renal, 
or  biliary  colic.  Maecus  Beck. 

FOMITES  (/omes,  touch- wood,  tinder). — 
Substances  capable  of  retaining  contagium- 
particles,  and  thus  of  being  the  means  of 
propagating  any  infectious  disease.  The  most 
important  fomites  are  bed-clothes,  bedding, 
wooUen  garments,  carpets,  curtains,  and 
letters.    See  Contagion. 

POOD. — See  Aliment  ;  and  Diet. 

FOOD,  etiology  of.— See  Disease, 
Causes  of ;  and  Digestion,  Disorders  of. 

FORAMEN  OVALE,  Patency  of.— 

See  Heart,  Malformations  of. 

FORCIBLE     FEEDING.  —  In  the 

treatment  of  insanity,  and  sometunes  under 
other  circumstances,  it  happens  that  we  are 
compelled  to  administer  food  by  force  to 
patients  who,  for  one  reason  or  another,  re- 
fuse to  take  it.  The  majority  of  these  persons 
are  melanchoUcs  who  think  they  ougiit  not 
to  eat,  or  try  to  commit  suicide  by  star- 
vation, and  many  are  in  a  feeble  bodily 


I  condition  when  they  commence  this  refusal. 
Such  persons  must  be  fed  by  force.  Strong 
patients  may  be  allowed  a  longer  time,  for 
many  refuse  from  whim  or  obstinacy,  and 
hunger  will  overcome  their  disinclination. 
Some  patients  in  a  state  of  acute  delirimii 
will  take  no  food  ;  they  must  be  fed  at  once, 
and  it  is  important  that  they  should  be  fed 
without  a  ijrotracted  and  exhausting  struggle, 
for  thej'  wQl  resist  desperately  unless  com- 
pletely overmastered.  In  almost  every  case 
feeding  should  be  done  early  :  the  sooner  it 
is  done,  the  shorter  will  be  the  period  during 
which  it  wUl  be  required.  The  various  plans 
to  be  adopted  range  from  merely  feeding  with 
a  spoon,  as  one  feeds  a  child,  to  sending  food 
down  the  oesophagus  with  a  tube  passed 
through  the  mouth  or  nose,  the  patient  being 
restrained  in  a  chair  or  on  a  bed  by  atten- 
dants or  by  mechanical  means.  The  mode 
of  feeding  varies  according  to  the  resistance, 
and  no  one  method  is  applicable  to  every  case. 
There  is  no  need  to  pass  an  oesophageal  tube 
down  the  tlu'oat  of  a  man  whose  resistance  is 
passive  and  easily  overcome ;  on  the  other 
hand,  we  occasionally  find  patients  of  great 
muscular  strength  and  indomitable  wiD,  who 
can  hardly  be  fed  with  safety  in  any  way  except 
by  the  stomach-tube.  Of  these  we  may  speak 
first. 

In  what  position  are  they  to  be  fed,  sit- 
ting or  lying  down  "?  If  they  are  to  be  held 
by  attendants,  no  doubt  the  recumbent  pos- 
ture is  the  one  in  which  the  latter  can  ex- 
ercise most  power.  But  when  a  man  is  so 
strong  that,  as  we  are  told,  five  attendants 
must  hold  him,  a  struggle  wiU  not  be  unat- 
tended with  danger,  for  the  five  are  not  all 
acting  together,  and  he  gets  loose  now  a  leg 
and  now  an  arm,  to  the  great  discomposure 
of  the  operator;  moreover,  this  struggle  re- 
peated three  times  a  day,  soon  renders  him  a 
mass  of  bruises.  He  should  be  placed  in  a 
strong  wooden  chair,  and  by  sheets  woimd 
round  his  body,  arms,  and  legs,  he  can  be 
fastened  to  the  chair  so  completely  that  he 
is  quite  incapable  of  movement ;  yet  he  gets 
no  bruise,  and  the  operator  acts  upon  him 
free  from  all  inconvenience.  Some  writers 
advocate  feeding  by  the  nose,  and  prefer 
this  method  to  passing  a  tube  thi'ough  the 
mouth.  It  is  well  fitted  for  quiet  patients, 
who  do  not  make  a  desperate  resistance 
and  only  close  their  teeth,  but  it  has  many 
disadvantages.  A  long  tube  may  enter  the 
larynx,  or  may  curl  forwards  and  be  caught 
by  the  teeth.  And  if  the  food  is  passed 
into  the  nose  by  a  short  tube  or  funnel, 
it  is  often  ejected,  and  a  long  time  is  spent 
in  the  operation.  The  time  consumed  in 
feeding  by  the  nose  is  one  of  the  great  ob- 
jections, and  much  exhaustion  is  often  thus 
produced.  The  only  advantage  of  feeding 
in  this  way  is  that  we  are  not  compelled  to 
force  open  the  moiith.  This  is  a  woi'k  of 
difficulty,  if  the  patient  is  strong  and  his 
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teeth  perfect,  tmless  we  are  provided  with 
the  screw-key  invented  for  this  purpose  : 
with  this  there  is  Httle  difficulty,  and  only 
bungling  will  injure  the  teeth  or  gums,  if 
the  patient  is  properly  secured  and  the  head 
held  by  an  attendant,  not  between  his  knees, 
but  in  his  hands.  If  the  oesophageal  tube 
be  of  good  size  it  cannot  enter  the  larynx. 
The  wooden  termination  of  the  tube  must 
be  short,  so  as  to  allow  of  its  curving.  The 
operator,  standing  in  front,  passes  the  tube 
through  the  hole  of  the  gag,  incHning  it  to 
the  patient's  left,  so  as  to  avoid  the  vertebrae. 
It  may  be  held  by  the  tongue,  but  at  the 
first  inspiration  the  hold  is  relaxed,  and  it 
gUdes  down  the  oesophagus.  The  food  may 
be  poured  down  it  by  a  funnel  or  pumped 
down  by  the  pump. 

The  next  class  of  patients,  making  less  re- 
sistance, may  be  fed  by  Paley's  feeder,  a  glass 
vessel  with  a  flattened  spout  which  goes  over 
the  tongue;  the  food  is  emitted,  a  little  at 
a  time,  by  means  of  a  spring,  and  finds  its 
way  down  the  gullet.  A  certain  number  of 
patients  may  be  fed  by  getting  a  funnel  be- 
hind the  teeth  and  pouring  food  into  it ;  and 
others  by  holding  the  mouth  open  by  means 
of  two  spoons,  and  then  pouring  food  in. 
The  objection  to  the  latter  method,  and  to 
its  many  modifications,  is  the  time  taken  up 
in  the  operation,  whereby  great  fatigue  and 
•exhaustion  are  produced. 

The  food  must  be  in  a  more  or  less  fluid 
form,  and  should  consist  of  soups,  milk,  eggs, 
and  the  hke.    See  Diet. 

G.  F.  Blandfoed. 

FORMICATION  (formica,  an  ant).— 
An  abnormal  subjective  sensation  referred  to 
the  skin,  which  is  described  as  of  a  '  creeping ' 
character,  and  as  resembling  the  crawlirig  of 
ants  upon  the  siu-face.  See  Sensation,  Dis- 
orders of. 

FOURTH  NERVE,  Diseases  of.— 

Morbid  states  of  the  fourth  nerve  are  shovm 
by  spasm  or  paralysis  of  the  superior  oblique 
muscle,  which  it  supphes. 

Spasm. — Little  is  known  of  over-action  of 
this  muscle,  except  that  clonic  spasm  in  it  is 
the  cause  of  rotatory  nystagmus  when  the 
quick  movement  of  the  upper  end  of  the 
vertical  axis  is  inwards. 

Paralysis. — Paralysis  is  not  uncommon. 
Its  usual  causes  are  inflammation  of  the 
nerve-sheath  from  cold ;  hsemorrhage  into 
the  nerve ;  syphilitic  affections  of  the  nerve 
or  of  its  membranes  ;  cerebral  tumoiu-s,  &c., 
pressing  on  or  injuring  the  nerve  at  its  origin 
from  the  valve  of  Vieussens,  or  in  its  course 
around  the  crus;  aneurysm;  exostoses  or 
growths  in  the  orbit ;  and  degeneration  of 
the  nucleus,  in  common  with  the  nuclei  of 
the  other  nerves  of  the  ocular  muscles,  fi-om 
which  it  is  occasionally  paralysed  in  tabes, 
in  'progressive  external  ophthalmoplegia,'  in 
<the  rare  acute  inflamaaation  of  the  nuclei, 


and  in  sudden  lesions  in  this  part  of  the  mid- 
brain. It  has  also  been  known  to  be  involved 
in  the  rare  affection  of  the  muscles  of  the  eye- 
ball in  diphtheritic  paralysis. 

Symptoms. — Even  in  complete  paralysis  of 
the  superior  oblique  muscle  there  is  little 
obvious  deviation  of  the  affected  eye.  Move- 
ment downwards  is,  however,  defective,  and 
therefore  diplopia  exists  when  the  eye  is 
moved  below  a  line  which  runs  obliquely 
downwards  from  the  healthy  to  the  paralysed 
side,  through  the  point  of  mid-fixation.  The 
uncertainty  which  results  from  '  defective 
projection'  of  the  image  formed  by  the  affected 
eye  occurs  chiefly  in  looking  down,  and  in  the 
corresponding  dovmward  position  of  the  head. 
It  is  common  for  the  first  discovery  of  the 
defect  to  be  that  the  patient  becomes  giddy 
when  he  goes  downstairs,  and  sees  two  flights 
of  stairs  before  him  instead  of  one.  The  chief 
visible  defect  in  movement  of  the  affected 
eye  (examined  alone)  is  dovrawards  and  in- 
wards, because  it  is  when  the  eyeball  is 
moved  in  this  direction  that  the  superior 
oblique  has  most  influence  on  the  vertical 
position  of  the  eyeball.  In  the  direct  down- 
ward movement  there  is  slight  convergent 
strabismus,  because  the  inferior  rectus  lacks 
the  counteraction  to  its  inward  traction,  so 
that  its  tendency  to  rotate  the  globe  (lower 
end  of  vertical  axis  inwards)  is  also  i;n- 
opposed  and  perceptible.  The  diplopia  which 
exists  when  both  eyes  look  down  is  homony- 
mous— that  is,  the  image  formed  by  the  af- 
fected eye  is  on  the  same  side  as  that  eye. 
The  left  eye  (if  affected)  being  higher  than 
the  right,  its  image  (the  left)  appears  lower 
than  the  right  image.  The  action  of  the 
superior  oblique  being  to  move  the  upper 
end  of  the  vertical  axis  of  the  eye  inwards, 
there  is,  in  its  paralysis,  an  abnormal  diver- 
gence of  the  upper  ends  of  the  vertical  axes, 
and  the  double  images  (being  always  in- 
verted) will  converge ;  their  upper  ends  being 
nearer  together  than  the  lower.  This  is  due 
to  the  obliquity  of  the  false  image  (e.gr.the  left), 
and  this  obHquity  is  greatest  when  the  eyeball 
is  moved  to  the  left  and  downwards,  because 
in  this  position  the  rotatory  power  of  the  supe- 
rior oblique  is  greater,  and  the  obliquity  is 
least  in  looking  inwards  and  downwards. 
Thus  the  convergence  of  the  images  is 
greatest  when  the  difference  in  height  is 
least,  and  vice  versa.  "When  the  paralysis  of 
the  superior  oblique  has  existed  for  some 
time,  a  secondary  contraction  of  the  inferior 
obhque  may  cause  crossed  diplopia  on  looking 
upwards. 

Treatment. — The  treatment  of  paralysis 
of  the  fourth  nerve  is  in  the  main  that  of  its 
cause.  When  due,  as  it  very  commonly  is, 
to  syphDis,  iodide  of  potassium  in  full  doses, 
with  or  without  mercury,  is  necessary. 
Smaller  doses  of  iodide  with  quinine  or 
iodide  of  iron  are  also  useful  for  rheumatic 
paralysis.    Blisters  to  the  temple  are  bene- 
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ficial  in  the  early  stages.  A  little  good,  but 
not  nnich,  may  be  effected  by  applying  the 
constant  current  from  the  eyelid  to  the  fore- 
head (Benedilit),  a  few  cells  only  being  used. 

W.  R.  GOWERS. 

FRAGILITAS  CRINIUM  {fragili- 
tas,  brittleness;  crinis,  the  hair). — See  Hair, 
Diseases  of. 

FRAGILITAS  OSSIUM.— A  diseased 
condition  of  the  bones,  in  which  they  are 
extremely  fragile,  so  that  they  are  liable  to 
fracture  fi-om  very  slight  causes.  See  Bone, 
Diseases  of. 

FRAMBCESIA  {framboise,  a  raspberry). 
Synon.  :  Yaws ;  Fr.  and  Ger.  Pian. 

Definition. — An  exanthem  consisting  of  an 
eruption  of  reddish-yellow  tubercles,  which 
gradually  develop  into  moist  fimgous  masses, 
without  constitutional  symptoms,  or  with  only 
such  debility  as  results  from  ulceration  and 
prolonged  discharge. 

J^TIOLOGY     AND     PATHOLOGY.  —  TawS  is 

epidemic  among  the  African  race,  both  in 
their  native  country  and  in  the  West  Indies, 
especially  during  childhood — then  also  pre- 
monitory symptoms  and  pyrexia  are  more 
distinct.  The  disease  is  contagious  and  inocu- 
lable,  and  presumably  due  to  a  microbe  ;  it 
has  no  relationship  to  syphilis,  as  was  once 
supposed  from  a  likeness  to  condyloma.  It 
is  not  hereditary,  and  does  not  recur. 
'  Parangi '  m  Ceylon,  and  '  Button  Scurvy  ' 
which  occurred  in  Ireland  prior  to  1851, 
were  diseases  closely  similar  if  not  identical ; 
and  filthy  water  and  excess  of  vegetable  food 
appeared  to  promote  them. 

Symptoms. — There  is  a  period  of  incubation 
of  from  three  to  ten  weeks  in  framboesia,  and 
pains  in  the  limbs  and  malaise  always  precede 
the  outbreak.  The  tubercles  begin  with  little 
or  no  hyperaemia  or  tenderness,  and  range  in 
size  from  that  of  a  pin's  head  to  a  prominent 
mass  two  inches  in  diameter.  Some  subside 
without  breaking  the  cuticle  or  destroying  the 
derma ;  others  become  fungous,  somewhat 
spheroidal  masses,  pinkish  in  colour,  and 
with  a  dirty-yellow,  sticky,  fcetid  secretion. 
Later  on  the  fungus  shrinks  and  is  converted 
into  a  brownish  scab,  or  ulceration  extends 
deeply  and  widely  into  the  tissues.  The 
subsidence  of  the  fungus  is  siicceeded  by  a 
pigmented  stain,  and  the  healing  of  the 
ulcer  by  a  dark  depressed  cicatrix. 

Frambcesia  selects  by  preference  the  face 
and  neck,  the  joints,  the  feet,  and  the  genital 
regions  ;  and  often  forms  a  fringe  of  tubercles 
or  a  prominent  ridge  aroimd  the  mouth,  the 
nostrils,  or  the  anus.  The  mucous  membrane 
near  these  outlets  may  be  affected  in  ]ike 
manner.  The  lymphatic  glands  in  the  vicinity 
become  large  and  tender. 

Duration  and  Results. — The  duration  of 
framboesia  averages  three  months,  but  may 
be  prolonged  to  one  or  more  years.  Spon- 


I  taneous  cure  is  usual;  but  in  cachectic  sub- 
jects and  when  its  development  is  irregular 
the  constitution  suffers,  the  excretions  become 
offensive,  and  there  is  extreme  prostration. 
Then  the  joints  swell ;  ulcers  with  excessive 
discharge  form  around  them ;  and  the  patient 
may  be  crippled  for  life,  or  may  perish  from 
septicaemia  or  asthenia. 

Treatment.  —  The  curative  measures  of 
yaws  advised  by  the  best  authorities  are  clean- 
liness, generoiis  diet,  saline  eliminants,  and 
the  local  use  of  carbohc-acid  lotions,  diluted 
mercurial  ointments,  or  iodoform.  In  the 
later  stages  constitutional  remedies,  such  as 
mercury  in  minute  doses,  iodide  of  potassium, 
and  tonics,  are  indicated.  As  regards  preven- 
tion, every  hygienic  improvement  is  potent. 
In  some  parts  of  Africa  and  in  Fiji  a  habit 
of  inoculating  the  young  prevails,  so  as  to 
procure  immunity  in  adult  age,  when  fram- 
boesia is  miich  more  severe. 

Erasmus  Wilson.     E.  D.  Mapother. 

FRANCE,  South  of.— The  eastern  part 
(Mediterranean  coast)  is  dry  and  bracing, 
with  a  very  clear  atmosphere.  The  chief 
resorts  in  it  are  Cannes,  Mentone,  HyiiRes, 
and  Nice.  Tlie  western  part  is  moist  and 
mild  but  variable,  the  principal  places  in  it 
being  Arcachon,  Biarritz,  and  Pau.  See 
Climate,  Treatment  of  Disease  by. 

FRANZENSBAD,    in    Austria.  - 

AlkaUne  sulphated  waters.  See  Mineral 
Waters. 

FRECKLES. — Synon.:  Lentigines;  Ten- 
ticulce;  Fr.  Ephelides;  Ger.  Sommersprossen, 
Sommerflecken. — A  freckle  is  a  pigmentary 
discoloration  of  the  skin,  which  has  received 
its  Latin  or  technical  name  from  a  resem- 
blance in  coloiu-,  figure,  and  size  to  a  lentil. 
It  varies  in  tint  from  yellow  to  olive,  from 
'  brown  to  black ;  and  is  met  with  on  the 
I  exposed  parts  of  the  skin,  particularly  the 
face,  neck,  and  hands,  and  occasionally  on 
the  covered  parts  of  the  body  ('  cold  freckles '). 
It  is  usually  foinid  in  children  and  women  in 
whom  the  skin  is  sensitive  and  delicate,  and 
has  obtained  its  German  synonyms  from 
its  greater  frequency  in  the  summer  season. 
See  Pigmentary  Diseases  of  the  Skin. 

Erasmus  Wilson. 

FREMISSEMENT  CAT  AIRE  {/re- 
missement,  purring  ;  cataire,  connected  with 
a  cat). — A  physical  sign  felt  on  applying  the 
hand  over  the  region  of  the  heart  or  great 
vessels  in  •  certain  morbid  conditions,  and 
compared  to  the  sensation  conveyed  to  the 
hand  by  the  puiTuig  of  a  cat.  This  sign  is 
more  commonly  known  as  '  thrill '  or  '  purr- 
ing tremor.'    See  Physical  Examination. 

FREMITUS  (fremitus,  a  low  noise). — 
A  group  of  physical  signs,  elicited  by  placing 
the  hand  over  the  respiratory  organs,  while 
I  the  patient  speaks  [vocal  fremitus),  or  coughs 
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{tussive  fremitus) ;  or  in  certain  morbid  con- 
ditions when  the  patient  simply  breathes 
(rhonchal  and  friction  fremitus).  A  fre- 
mitus may  sometimes  also  be  felt  over  the 
cardiac  region  in  connexion  with  the  move- 
ments of  the  heart,  when  the  sm-faces  of  the 
pericardium  are  nnich  roughened.  Another 
form  of  fremitus  is  a  peculiar  sensation  called 
hydatid  fremitus,  which  may  be  elicited  by 
a  special  mode  of  percussion  over  hydatid 
tumours  in  some  cases.  See  Physical  Ex- 
amination. 

FKICTION.  —  Synon.  :  Eubbing;  Fr. 
Friction ;  Ger.  Beibung. 

Definition. — By  friction  we  mean  sur- 
face-rubbing, as  distinguished  from  sJiam- 
pooing,  or,  as  it  is  sometimes  called,  medi- 
cal rubbing,  a  process  of  manipulation  by 
which  deep  pressure  is  made  upon  the 
muscles. 

Applications  and  Uses. — Friction  is  use- 
folly  employed  over  the  surface  of  a  limb,  or 
over  the  trunk,  for  a  variety  of  purposes.  It 
is  especially  useful  when  the  circulation  is 
enfeebled,  either  by  the  external  applica- 
tion of  cold,  amoiinting,  when  in  a  severe 
degree,  to  frostbite,  or  in  cases  of  paraly- 
sis. The  effect  is  stOl  further  increased  by 
the  use  of  various  stimulating  hniments, 
more  especially  when  it  is  desirable  to  ex- 
cite a  certain  amount  of  counter-irritation 
over  a  large  cutaneous  surface,  for  the  relief 
of  congestion  or  inflammation  of  internal 
organs. 

Another  object  with  which  friction  is 
largely  employed  in  medicine,  is  to  facilitate 
the  absorption  and  introduction  into  the 
system  of  various  remedial  agents  applied 
externally.  By  this  means  gastric  irritation 
and  disturbance  are  avoided,  and  the  effects 
of  the  remedies  upon  the  system  can  be  more 
closely  watched  and  regulated.  In  this  way 
mercury  is  frequently  introduced  into  the 
system  by  the  process  commonly  spoken  of 
as  rubbing  in,  and  salivation  can  be  more 
easily  avoided  or  checked  at  its  commence- 
ment than  when  mercury  is  administered  by 
the  mouth.  The  part  of  the  body  selected  for 
this  purpose  is  that  along  the  inner  side  of 
the  thigh  up  to  the  groin ;  and  mercury,  in 
the  form  of  ointment,  rubbed  in  every  night 
and  morning,  will  generally  affect  the  system 
in  a  few  days. 

Another  instance  of  friction  is  to  be  foimd 
in  the  fattening  of  children  by  the  process  of 
rubbing  in  oil — fresh  neat's-foot  oU  is  the 
best — every  night  and  morning,  over  the 
chest,  abdomen,  arms,  and  thighs.  Emaci- 
ated children,  thus  treated,  gain  in  weight 
by  the  absorption  of  the  oil;  and  not  only 
do  they  fatten,  but  their  general  nutrition 
and  health  are  improved,  often  with  the 
diminution  of  glandular  swellings  and  the 
disappearance  of  coughs. 

William  Adams. 


FRICTION-FIIEMITUS.— The  form 
of  fremitus  produced  by  the  rubbing  together 
of  surfaces  roughened  by  various  morbid  con- 
ditions, as  of  the  pleura  in  breathing,  or  of 
the  pericardium  from  the  movements  of  the 
heart.  See  Fremitus  ;  and  Physical  Exami- 
nation. 

FmCTION-SOUND.  —  A  physical 
sign,  heard  on  auscultation,  and  due  to  the 
rubbing  against  each  other  of  serous  surfaces 
that  have  lost  their  natural  smoothness  and 
moistness  from  any  cause.  See  Physical 
Examination. 

FRIEDRICHSHALL,  in  Germany, 

Sulphated  waters.    See  Mineral  "Waters. 

FROSTBITES.  —  Definition.  —  The 
local  effects  of  severe  or  extreme  cold  upon 
any  exposed  parts  or  tissues  of  the  body, 
more  serious  than  those  described  as  '  chil- 
blains.' 

The  parts  of  the  body  most  frequently 
affected  by  frostbites  are  the  toes  and  neigh- 
bouring parts  of  the  lower  extremities,  the 
fingers  and  hands,  the  nose,  and  the  ears,  all 
because  of  then  especial  lialjility  to  exposure, 
and  the  first  named  because  also  of  their 
remoteness  from  the  heart,  and  other  dis- 
advantages in  their  blood- supply. 

By  far  the  largest  proj)ortion  of  cases  occur 
among  men  in  or  about  the  prime  of  Ufe  : 
first,  because  from  the  nature  of  their  occu- 
pations they  are  most  liable  to  exposure; 
and  secondly,  because  from  constitutional 
vigour  they  better  withstand  any  immediately 
fatal  general  effects  of  exposure,  and  so  sur- 
vive with  local  damage. 

Signs  and  Symptoms. — The  signs  and  symp- 
toms of  frostbite  vary  in  manifestation,  in 
rapidity  of  occurrence  and  in  succession,  with 
the  degree  of  cold,  the  medium  and  mode 
of  application,  and  the  duration  of  exposure, 
as  also  with  the  general  condition  of  the  suf- 
ferer. They  may,  however,  be  thus  described : 
Transient  redness  of  the  part  affected,  ac- 
companied by  hyperaesthesia  and  tingling 
sensations,  is  more  or  less  quickly  followed 
by  pm-plish  lividity  with  diminished  sensi- 
bility. Blanching,  with  niunbness,  supervenes. 
Next,  congelation  takes  place,  signalised  by 
whiteness,  hardness,  and  absolute  insensi- 
biUty.  Lastly,  the  freezing  process  may  ex- 
tend more  and  more  deeply,  and  be  continued 
until  all  the  tissues  are  literally  '  frozen  to 
death,'  and  their  recovery  is  impossible. 
'  Dry  gangrene  '  is  then  established,  and  the 
parts  affected  shrivel,  dry  up,  and  blacken. 
If  the  last  stage  indicated  has  not  been 
reached,  more  or  less  complete  recovery  may 
be  effected  sooner  or  later.  But  '  moist  gan- 
grene '  is  liable  to  supervene,  from  inflam- 
mation after  partial  restoration  of  the  circu- 
lation in  the  more  severe  cases ;  and  other, 
though  less  serious  trophic  lesions,  from 
similar  cause,  fr'equently  occur  in  the  milder 
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cases.  Parts  that  have  not  been  actually 
frozen,  hut  have  been  subject  to  repeated  or 
long  exposure,  may  become  gangrenous,  or 
may  suffer  from  more  or  less  permanent 
impairment  of  nutrition  and  function,  such 
effects  being  due  to  organic  damage  to  the 
nerves  and  blood-vessels.    See  Gangrene. 

Treatment. — The  treatment  of  a  frost- 
bitten part  essentially  consists  in  such  mea- 
sm-es  as  are  calculated  to  restore  warmth, 
and  re-establish  the  circulation.  The  greatest 
care,  judgment,  patience,  and  perseverance 
axe  requisite,  or  the  attempts  made  may 
only  render  the  mischief  worse.  The  pro- 
cess must  be  gradual  and  slow  to  be  safe. 

The  patient  must  not  be  brought  at  once 
into  a  warm  room  or  near  a  fire,  but  should 
be  kept  in  a  moderately  cold  atmosphere, 
and  in  a  recumbent  position.  The  part 
affected  should  be  somewhat  raised,  and 
gently  rubbed  with  snow  or  bathed  with  ice- 
cold  water  for  some  time.  Very  gradually 
the  temperature  of  the  water  may  be  raised, 
or  oil  may  be  substituted.  Later,  dry  friction 
may  be  emi^loyed.  The  frictions  should  be 
carried  considerably  above  the  part  obviously 
affected.  From  time  to  time  the  affected 
parts  may  be  lightly  enveloped  in  fur  or 
wool,  and  the  fi'ictions  repeated  at  intervals. 
After  apparent  restoration  has  been  effected, 
treatment  by  friction,  with  or  without  some 
mildly  stimulating  liniment,  should  be  per- 
severed with  day  by  day  for  some  consider- 
able period,  and  the  part  should  be  warmly 
clad.  Consecutive  inflammation  of  the  skin, 
with  vesication  or  superficial  sloughing,  oc- 
curs in  some  cases  ;  in  other  cases  the  deeper 
structures  also  suffer,  and  moist  gangrene 
results.  Such  conditions  are  especially  liable 
to  occur  in  cases  in  which  the  change  from 
cold  to  warmth  has  been  too  rapid.  They 
are  to  be  treated  secundum  artem. 

If,  in  spite  of  all  efforts,  restoration  cannot 
be  effected,  and  any  part  remains  cold,  dead, 
and  gangrenous,  or  if  from  consecutive  in- 
flammation moist  gangrene  should  supervene, 
it  is  better  to  wait  for  complete  or  almost 
complete  separation  of  the  dead  structm-es 
before  proceeding  to  amputation  or  other 
operative  measures.  The  adjoining  parts 
remain  for  very  long  in  such  depressed  vital 
condition  that,  if  cut  through,  they  are  little 
likely  to  heal  favourably,  and  very  often 
slough  after  fresh  injury  inflicted  by  operation 
wounds. 

Parts  that  have  been  severely  frostbitten, 
even  if  preserved,  are  liable  to  suffer  per- 
manently from  more  or  less  serious  impair- 
ment of  nutrition,  due  probably  to  damage 
done  to  the  trophic  nerves  as  well  as  to  Uie 
blood-vessels.  The  skin  of  such  parts  is  often 
discoloured,  and  in  some  cases  is  hyper- 
ffisthetic  or  painful,  and  in  others  more  or 
less  numb.  It  is  prone  to  become  inflamed 
and  to  ulcerate ;  and  if  ulcerated  or  wounded, 
healing  takes  place  very  slowly  as  a  rule. 


Protection  against  exposure  to  cold  and  in- 
jury should  be  carefully  and  constantly 
afforded. 

For  the  constitutional  and  general  treat- 
ment of  the  frostbitten,  see  Cold,  Effects 
of  Severe  or  Extreme. 

Arthur  E.  Durham. 

FUMIGATION  (fuviigo,  I  smoke).— 
Synon.  :  Fr.  Fumigation ;  Ger.  Berdudie- 
rimg. 

Definition. — A  mode  of  employmg  certain 
medicinal  agents,  which  are  capable  of  being 
volatilised  by  heat,  the  vapour  being  allowed 
to  escape  into  an  apartment,  or  to  come  in 
contact  with  articles  of  clothing  and  other 
objects,  for  purposes  of  disinfection;  or  being 
allowed  to  act  upon  the  sui-face  of  the  body 
for  therapeutic  purposes.  The  chief  agents 
which  are  thus  used  are  sulphur  and  mer- 
cury. 

Mode  of  Application  and  Uses.  —  Sul- 
j>hur.—  The  mode  of  using  sulphur  as  a  dis- 
infectant is  explained  in  the  article  Disin- 
fection. The  sulphurous  acid  may  also  be 
brought  into  contact  with  the  body,  sulphur 
being  burnt  in  a  suitable  apparatus.  It  is 
sometimes  thus  used  for  the  cure  of  scabies 
and  other  affections. 

Mercury. — Mercurial  fumigation,  general 
or  local,  has  long  been  employed  in  the  treat- 
ment of  syjJiilis,  and  many  different  pre- 
parations of  mercury  have  been  used  in  this 
way. 

General  mercm-ial  fumigation  is  now  usu- 
ally effected  by  exposing  the  body  to  the 
fumes  of  calomel  mixed  with  steam,  the 
steam  being  added  with  the  twofold  object 
of  inducing  gentle  perspiration,  and  of  ren- 
dering the  mercmial  fiunes  less  irritating 
to  the  respiratory  passages.  The  best  form 
of  mercurial  vapour-bath  is  that  recom- 
mended by  Mr.  Henry  Lee.  The  apparatus 
consists  of  a  spirit-lamp  which  is  enclosed 
in  a  case  of  wire  gauze,  on  the  tojj  of  which 
IS  a  small  j)late  surrounded  by  a  porcelain 
trough.  One  ounce  of  water  is  poured  into 
the  trough,  and  the  lamp  is  then  lighted. 
When  the  water  begins  to  boil,  from  20  to  30 
grains  of  resublimed  calomel  are  spread  on 
the  plate,  and  the  ap^jaratus  is  placed  between 
the  patient's  legs  as  he  sits  on  a  chair  im- 
dressed,  but  surrounded  by  a  moleskin  cloak 
long  enough  to  reach  the  ground.  The  cloak 
is  tied  round  the  neck,  but  kept  away  from 
the  rest  of  the  body  by  a  cane  hoop.  If  it  be 
thoiight  desirable  that  the  vapour  should  be 
inhaled,  the  slit  of  the  cloak  may  be  opened 
slightly  from  time  to  time.  The  patient 
should  not  be  alone  dm-ing  the  bath,  as  it 
sometimes  causes  faintness.  When  the 
calomel  is  exhausted,  which  usually  takes 
about  a  quarter  of  an  hour,  the  patient  goes 
to  bed  wearing  the  cloak  as  a  nightdress.  The 
bath  may  be  repeated  every  night,  or  less 
often,  according  to  the  case  and  the  effect 


710  FUMIGATION 


FUNaUS-DISEASE  OF  INDIA 


produced.  The  state  of  the  gums  must  be 
closely  watched,  and  the  dose  of  calomel 
regulated  according  to  circumstances. 

General  mercurial  fumigation  has  been 
employed  in  all  stages  of  syphiUs,  but  is  pro- 
bably best  adapted  for  the  secondary  mani- 
festations, especially  the  widely  spread  dry 
eruptions.  It  may  be  tried  whenever  mer- 
cury is  not  well  borne  by  the  stomach.  See 
Syphilis. 

Local  mercurial  fumigation  has  been  found 
serviceable  in  treating  obstinate  affections  of 
the  skin  and  mucous  membrane,  in  the  later 
as  well  as  in  the  earlier  stages  of  syphilis. 
From  3  to  5  grains  of  calomel  is  the  usual 
quantity  for  each  fumigation. 

Geo.  G.  Gascoyen.    Arthue  Coopee. 

FXJlSrCTIONAL  DISEASES.— A  class 
of  diseases  in  which  no  anatomical  or  struc- 
tm-al  change  can  be  detected  to  account  for 
their  presence.  See  Disease,  Classification  of. 

FUNGI,  Diseases  due  to, — See  Paea- 

sites,  Vegetable;  and  Mushrooms,  Poison- 
ing by. 

FUNGOID  {fungus,  a  mushroom). — A 
term  applied  to  superficial  granulations  and 
morbid  growths,  especially  those  of  a  malig- 
nant nature,  when  they  sprout  rapidly  and 
assume  an  appearance  somewhat  like  a 
mushroom.  See  Cancer  ;  and  Ulcer  and 
Ulceration. 

FUNGUS-DISEASE    OF  INDIA. 

Synon.  :  Madura  Foot ;  Mycetoma ;  Morbus 
Tuberculosus  Pedis;  Fr.  DegeiiSrescence  En- 
demique  des  Os  du  Pied ;  Perical. 

Definition. — A  diseased  condition  of  the 
hands  and  feet,  occm'ring  in  India,  charac- 
terised by  enlargement  and  distortion  of  the 
affected  extremity,  due  to  thickening  of  the 
cutaneous  tissues,  with  degeneration  and 
subsequent  firactm-e  of  the  osseous  structures. 
Two  forms  of  the  malady  are  described — the 
one,  the  pale  or  ochroid  form,  characterised 
by  the  presence  of  minute  globular  fatty  par- 
ticles like  fish-roe,  and,  though  very  rarely, 
by  the  existence  of  minute  pink  concretions 
not  unlike  red-pepper  granules ;  the  other, 
the  melanoid  or  dark  form,  characterised  by 
the  existence  of  black  or  dark  brown  masses, 
varying  in  size  from  that  of  a  grain  of  gun- 
powder to  a  walnut,  and  composed  of  fungoid 
filaments,  cells,  and  pigmentary  deposit. 

Description.  —  This  remarkable  disease 
had  not  been  observed  beyond  the  limits  of 
Hindostan,  until  a  soUtary  case  of  it  was  re- 
corded within  the  last  few  years  in  Italy.  In 
India  it  has  rarely  been  seen  to  affect  any  but 
natives.  No  case  of  a  European  or  half-caste 
has  been  recorded  as  suffering  from  a  typical 
form  of  the  malady.  The  foot  has  been  ob- 
served to  be  affected  mjre  often  than  the 
hand ;  hence  it  was  common  formerly  to  find 


the  malady  referred  to  as  one  pecuhar  to  th& 
foot.  It  has  been  recognised  as  a  distinctive 
disease  in  India  for  more  than  thirty  years, 
and  was  described  by  Goodfrey,  of  Madias,  in 
the  Lancet  in  1846,  and  by  Eyre  in  the  Lidian 
Annals  of  Medical  Sc  ience  in  1860.  It  is  to- 
Dr.  Vandyke  Carter,  however,  that  we  are 
chiefly  indebted  for  what  is  known  of  the 
malady,  clinically  and  pathologically,  and  his 
writings  date  as  far  back  as  1860.  His  pub- 
lished memoir  on  the  disease  {Mycetoma,  or 
the  Fungus-disease  of  India,  187.4)  contains 
a  summary  of  all  that  had  been  written  re- 
garding it  up  to  the  period  of  publication. 
The  foot  or  hand  affected  with  the  disease 
presents  appearances  not  unlike  those  ob- 
served in  some  forms  of  caries — especially 
caries  of  scrofulous  origin.  When  the  foot 
is  affected,  it  is  found  to  be  considerably 
increased  in  circumference,  the  enlargement 
seldom  extending  far  beyond  the  ankle ;  the 
foot  is  prone  to  run  in  a  line  with  the  leg, 
and  may  be  everted  or  inverted.  It  is  not, 
however,  in  the  aspect  presented  by  the  limb 
that  the  leading  pecuharity  consists,  but  in 
the  character  of  the  discharges  from  the 
sinuses,  the  openings  of  which  are  scattered 
all  over  the  surface  of  the  affected  tissue.  It 
is  this  peculiarity  which  led  Dr.  Carter  to 
separate  the  disease  into  two  forms— (1)  the 
'  pale  '  or  '  ochroid,'  the  discharge  of  which 
consists  of  whitish-yellow  roe-like  bodies  of 
about  the  size  of  millet-seed ;  and  (2)  the 
'  dark  '  or  '  melanoid,'  so  called  from  the  dark 
brown  or  even  black  granular  bodies  that 
constantly  escape  through  the  sinuses,  not 
unlike  grains  of  coarse  gimpowder.  The 
first  form  may  be  said  to  present  two  or 
three  varieties,  according  to  the  modified 
character  of  the  discharges ;  these  wiU  be 
referred  to  more  definitely  farther  on. 

The  malady  would  appear  to  occur  more 
frequently  in  Madras,  Bombay,  and  the  more 
westerly  and  north-westerly  parts  of  India 
than  in  Bengal  proper.  This,  however,  seems 
to  apply  more  especially  to  the  dark  variety  ; 
for,  whilst  no  well-authenticated  case  of  this 
form  has  been  recorded  as  having  manifestly 
originated  in  the  last-named  province,  cases 
of  the  pale  variety  are  not  infrequent.  So 
far  as  the  foot  is  concerned,  the  pale  form  is 
a]pparently  the  one  most  commonly  met  with 
all  over  India.  As  regards  the  hand,  however, 
this  would  not  seem  to  be  the  case,  for,  whilst 
the  writers  have  had  the  opportunity  of  ex- 
amining two  or  three  hands  affected  with  the 
dark  variety,  they  have  not  seen  one  affected 
with  the  pale  ;  nor  can  they  find  any  account 
of  such  a  case  having  been  witnessed.  The 
distortion  of  the  hand  affected  in  this  manner 
is  very  peculiar — it  is  shortened  and  thickened, 
owing  to  the  destruction  of  the  carpus  and 
metacarpus,  and  the  consequent  irregular 
tension  of  the  extensor  and  flexor  tendons. 

Anatomical  Characters. — On  our  laying 
open  a  characteristic  specimen  of  the  dis- 
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ease,  the  bones  are  found  to  be  extremely 
softened,  so  that  they  can  readily  be  divided 
by  means  of  a  common  knife.  The  interior 
of  the  hand  or  foot  is  occupied  by  a  series  of 
sharply  defined  cavities,  some  quite  isolated, 
but  the  majority  communicating  with  one 
another  and  with  the  exterior,  by  a  series  of 
complex  channels,  or  sinuses,  containing 
glairy  fluid  and  soUd  concretions  in  various 
proportions.  Both  cavities  and  channels  are 
lined  by  a  dense  glistening  membrane,  com- 
posed of  white  fibrous  and  elastic  tissues. 
The  surrounding  tissues  are  generally  in  a 
very  fatty  condition,  and,  where  the  disease 
is  of  long  standing,  are  more  or  less  com- 
pletely blended  into  an  indistinguishable 
mass.  So  far  a  common  description  is  ap- 
pUcable  to  both  forms  of  the  disease  ;  but  on 
proceeding  to  the  consideration  of  the  con- 
tents of  the  cavities,  great  differences  present 
themselves. 

Pale  form. — The  pale  or  ochroid  form  is 
capable  of  subdivision  into  several  varieties, 
according  to  the  nature  of  its  morbid  pro- 
ducts. In  the  commonest  and  most  charac- 
teristic variety  the  cavities  and  channels  con- 
tain masses  of  spherical  bodies  like  fish-roe,  of 
a  pinkish  yeUow  or  white  colour,  surrounded 
by  gelatmous  glairy  matter.  In  certain  cases, 
however,  the  roe-hke  bodies  are  almost  or 
entirely  absent,  and  the  gelatinous  matter 
and  liquid  oil  are  generally  diffused  through- 
out the  tissues.  In  a  third  and  very  rare 
variety  the  section  looks  as  though  besprinkled 
with  grains  of  red-pepper,  from  the  presence 
of  innumerable  minute  concretions  of  a  bright 
red  Ime. 

Darh  form. — The  appearances  presented 
in  the  dark  form  of  the  disease  are  strikingly 
different.  Here,  in  place  of  the  roe-like  bodies 
of  the  previous  form,  the  cavities  and  channels 
contain  masses  of  a  dark  brown  or  black 
colour.  These  masses  vary  greatly  in  size, 
some  not  being  larger  than  the  normal  fat- 
lobules  surrounding  them,  others  attaining  to 
the  size  of  a  small  orange.  The  larger  masses 
greatly  exceed  any  of  the  roe-like  masses  of 
the  pale  variety  in  size,  and  theu'  consistence 
is  also  much  firmer  than  that  of  the  latter. 
They  are  tuberculated  on  the  surface,  and 
closely  resemble  truffles  in  appearance.  On 
section,  they  present  a  more  or  less  distinctly 
radiating  structure,  and  the  interior  is  gene- 
rally somewhat  lighter  in  colom'  than  the 
tubercitlated  exterior  coating.  In  some  cases 
they  are  tightly  fitted  into  the  cavities  in 
which  they  lie,  but  in  others  they  lie  loose, 
and  are  surrounded  by  a  certain  amount  of 
gelatinous  matter.  The  amoimt  of  the  latter 
present  is,  however,  much  less  than  in  the 
pale  form. 

The  masses  of  morbid  material  in  both 
forms  are  primarily  situated  m  spaces  nor- 
mally aboimding  in  fat.  Long  series  of  them 
are  frequently  interpolated  among  the  loculi 
in  the  subciitaneous  tissue,  between  healthy 


fat-lobules ;  others  occupy  the  interior  of  the 
bones;  and  a  third  series  are  developed  in 
the  pads  of  fat  lying  around  muscles  and 
tendons.  The  muscles  and  tendons  in  such 
cases  may  frequently  be  found  quite  intact, 
although  sun-ounded  by  masses  of  the  morbid 
material.  Due  to  this  persistence,  fi-actm-e 
and  crushing  of  the  softened  bones  often 
occur,  and  it  is  on  this  that  the  distortion  of 
the  affected  part  is  in  many  cases  in  great 
measure  dependent. 

Minute  characters  of  the  morbid  products. 
The  roe-like  particles  are  composed  of  a 
nucleus  of  grammar,  waxy  consistence,  sm-- 
rounded  by  a  fringe  of  radiating  crystals. 
They  appear  to  be  ahnost  entirely  composed 
of  fatty  matter,  and  no  traces  of  the  presence 
of  parasitic  organisms  of  any  kind  can  be 
detected  in  them.  The  bright  red  particles 
occm'ring  in  certain  cases  of  the  ochroid  form 
are  concretions,  consisting  in  great  part  of 
phosphates  and  carbonates,  and  containing 
a  considerable  proportion  of  fron. 

The  dark  masses  present  in  the  other 
form  of  the  disease  are  of  much  more  com- 
plex structm-e.  In  all,  or  almost  all,  cases 
they  contain  septate  fungoid  filaments  in 
greater  or  less  proportion.  These  are  some- 
times difficult  to  distinguish,  but  may  gene- 
rally be  detected  by  allowing  portions  of  the 
material  to  soak  for  some  days  in  liquor 
potassEe.  The  proportion  which  the  fila- 
ments bear  to  the  entire  mass,  when  thus 
separated,  is  in  any  case  very  small,  and 
in  some  cases  extremely  so,  for  on  the  com- 
pletion of  the  soaking  only  a  very  small 
quantity  of  colom-less  flocculi,  consisting  of 
masses  of  branched  filaments  mixed  with 
empty  cyst-like  cells,  is  left  behind  in  the 
fluid.  The  latter  has  assumed  a  brown  colom' 
from  the  solution  of  the  dark  mass.  The 
filaments  and  cysts  {see  the  accompanymg 
figure),  in  so  far  as  tests  have  yet  determined. 


Pig.  58. — Fungoid  Filaments  and  Capsules  obtained 
after  prolonged  maceration  in  caustic  potash  of 
the  dark  masses  o£  fungus-disease,     x  500. 

are  indistinguishable  from  imdoubted  fimgal 
elements.  They  are,  as  a  rule,  quite  empty, 
and  show  no  signs  of  growth,  or  indeed  of 
life.    The  basis  in  which  they  are  imbedded 
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varies  greatly  in  different  cases.  In  some 
instances  it  is  soft  and  contains  much  oily 
matter,  but  in  the  more  advanced  cases  this 
is  almost  absent.  It  is  then  only  soluble  by 
means  of  aUcalis.  The  ash  consists  mainly 
of  calcium  phosphate,  and  is  red,  from  the 
presence  of  oxide  of  iron. 

The  fimgoid  filaments  have  never  yet  been 
shown  to  be  capable  of  any  further  develop- 
ment. All  attempts  at  cultivation  have  failed 
in  causing  them  to  assume  any  form  by  which 
their  true  nature  and  relationships  may  be 
determined.  They  have  never  given  any  un- 
equivocal signs  of  life  external  to  the  body, 
even  when  exposed  to  conditions  favourable 
to  the  growth  of  fungi,  as  demonstrated  by 
the  development  of  various  extraneous  moulds 
upon  the  surface  of  the  black  masses  them- 
selves, or  on  the  media  in  which  they  were 
immersed.' 

Symptoms. — Dr.  Carter  writes  :  '  As  a  rule 
the  local  indications  of  this  disease  are  the 
same  for  all  its  forms;  for  commonly  it  is  not 
possible  to  discriminate  the  several  varieties 
by  simple  inspection  or  bare  clinical  history 
of  the  case.'  The  statements  made  by  the 
patients  as  to  the  mode  of  origin  and  progress 
of  these  complaints  are  very  various ;  but, 
taken  generally,  they  seem  to  imply  that  the 
symptoms  are  analogous  to  those  usually 
observed  in  deep-seated  disease  of  the 
osseous  and  adjoining  tissues.  Eventually  a 
more  or  less  hard  lump  is  felt  in  the  sole  of 
the  foot  or  palm  of  the  hand,  or  in  several 
l^laces.  Generally  one  or  more  abscess-like 
formations  occur ;  and  several  sinuses  are 
ultimately  established,  the  latter,  as  a  rule, 
presenting  a  peculiar  mammillated  appear- 
ance— the  'tubercles,'  apparently,  of  earlier 
writers.  Along  with  these  changes,  enlarge- 
ment and  distortion  of  the  affected  member 
take  place,  but  unaccompanied  with  severe 
pain.  Discharges  set  in,  more  or  less  offen- 
sive, according  to  the  nature  of  the  subjacent 
degeneration,  and  the  limb  becomes  not  only 
useless,  but  a  burden  to  its  owner.  In  this 
manner  the  sufferer  may  go  on  for  from  one 
to  fifteen  or  more  years,  unless  relief  be 
sought  in  a  surgical  operation. 

Course  and  Duration.— Both  forms  of 
fungus-disease  run  a  very  chronic  course,  and 
often  without  very  materially  affecting  the 
general  health  of  the  patient ;  in  some  cases, 
however,  great  emaciation  accompanies  the 
disease.  "With  regard  to  the  duration  of  the 
malady,  it  may  be  stated  that  cases  have 
been  recorded  as  having  existed  for  various 
periods  up  to  twenty-six  or  even  thirty 
years. 

Pathology. — The  occurrence  of  the  fungoid 
filaments  in  the  products  of  the  dark  variety 
of  the  disease  has  caused  many  authors  to 

1  The  later  researches  of  Dr.  Carter  and  others 
(Lancet,  July  2,  1892,  p.  18)  indicate  that  Fungus- 
Disease  is  identical  with  Actinomycosis.  /See  Actino- 
mycosis.— Editob. 


regard  them  as  the  essential  cause  of  it. 
There  are,  however,  good  grounds  for  reject- 
ing such  a  conclusion.  Had  the  dark  form 
of  the  disease  been  the  only  one  with  which 
we  were  acquainted,  there  might  have  been 
some  cause  to  regard  it  as  due  to  parasitic 
agency.  When,  however,  we  find  that  the 
pale  form,  whilst  causing  all  the  important 
lesions  present  in  the  other,  shows  a  total 
absence  of  all  fungoid  elements  in  its  pro- 
ducts, we  are  forced  to  regard  such  elements 
as  of  secondary  importance.  The  only  means 
of  overcoming  this  objection  would  be  a 
demonstration  that  the  products  of  the  pale 
form  are  due  to  a  degeneration  of  the  black 
matter,  in  the  course  of  which  the  fungoid 

\  elements  disappear.  No  such  demonstration 
has  been  given,  and,  on  the  contrary,  it  has 
been  shown  that  each  form  is  capable  of  run- 
ning an  entirely  independent  course,  the 
gradual  transformation  of  the  normal  fat 
having  been  traced  in  the  one  case  to  the 
production  of  the  roe-like  particles,  and  in 
the  other  to  that  of  the  black  masses  in 
which  the  fungoid  elements  are  imbedded. 
Were  the  pale  form  the  only  one  known,  the 
disease  might  be  described  as  a  mere  de- 

I  generation  of  the  fatty  tissues,  with  the  re- 
sults consequent  on  the  presence  of  the  mor- 
bid products  of  the  process  in  the  surround- 
ing parts  ;  but  this  explanation,  although  so 

]  far  appUcable  to  the  dark  form,  throws  no 
light  on  the  source  of  the  fungoid  elements. 
They  are  present  in  masses  which  are  entirely 
isolated  in  the  tissues,  having  no  communi- 
cation with  one  another  or  with  the  exterior. 
There  is  no  evidence  of  their  passage  from 
one  cavity  to  another — on  the  contrary,  they 
are  absolutely  limited  to  the  contents  of  the 
cavities,  the  membranous  walls  of  the  latter 
and  the  intervening  tissues  never  showing 
any  traces  of  a  spreading  myceUum,  or  of 
any  other  fungal  elements. 

Assuming  the  filaments  to  be  of  undoubted 
fungal  origin,  the  facts  point  rather  to  their 
simultaneous  and  independent  development 
in  multiple  centres,  than  to  their  spread  from 

j  one  to  another.    The  fact  of  the  necessity  of 

[  a  suitable  soil  or  nidus,  in  addition  to  the 
mere  presence  of  germs,  in  order  to  secure 
the  development  of  organisms,  is  generally 
accepted.  That  germs  of  most  various  kinds 
must  constantly  he  introduced  into  the  blood, 
is  a  self-evident  fact.  Puttmg  their  intro- 
duction by  means  of  the  lungs  out  of  the 
question,  their  constant  introduction  from 
the  intestinal  canal  can  hardly  be  denied. 
It  can  be  demonstrated  that  the  intestinal 

I  contents  abound  in  vegetable  organisms- 
spores,  bacteria,  &c. — in  a  living  condition. 
As  it  is  an  ascertained  fact  that  soHd  parti- 
cles of  inorganic  matter  of  far  larger  size 
than  many  of  these  germs  can  enter  the  cir- 
culation, it  can  hardly  be  denied  that  the 
latter  may,  and  indeed  must,  enter  also.  So 

I  long  as  such  bodies  do  not  meet  with  con- 
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ditions  favourable  to  development,  they  are 
no  doubt  destroyed  and  utilised  by  the  living 
matter  of  the  blood  and  other  tissues.  If, 
however,  they  are  deposited  in  a  medium 
favourable  to  them,  they  vi^ill  grow  and 
undergo  such  development  as  they  are 
capable  of.  The  morbid  products  of  the 
disease  here  described  are  practically  dead 
material,  external  and  extraneous  to  the 
body,  and  it  has  been  experimentally  demon- 
strated that,  when  removed  from  the  body, 
they  form  a  basis  capable  of  si;pporting  the 
growth  of  fungal  organisms.  Given  these 
two  conditions — the  constant  j)resence  of 
germs  in  the  circulation,  and  the  possession 
of  a  suitable  soil  for  fimgi,  and  the  difficulty 
of  accounting  for  the  presence  of  fimgal 
elements  in  the  latter  appears  in  great  part 
to  be  removed.' 

Treatment. — There  are  no  instances  re- 
corded of  a  spontaneous  cure  having  been 
effected,  nor  have  remedial  applications 
proved  of  material  permanent  value  in  either 
form  of  the  disease.  Kemoval  of  aU  the  dis- 
easc<l  tissue,  by  amputation  of  the  affected 
extremity,  is  the  only  remedy  which  meets 


with  general  approval.  The  subsequent 
treatment  resolves  itself  into  that  of  an 
ordinary  surgical  operation. 

I).  D.  Cunningham.     T.  E.  Lewis. 

FUNGUS  H^MATODES  {fungus,  a 
mushroom  ;  at/ja,  blood;  and  ttSof,  form). — A 
synonym  for  soft  malignant  growths,  which 
are  exuberant  and  highly  va  scular,  and  there- 
fore peculiarly  liable  to  bleed.  See  Cancer  ; 
and  Tumours. 

FURED,  in  Hungary.— Weak  alkaline 
saline  waters.    Bee  Mineral  Waters. 

FURFUR  (Lat.  bran).— A  bran-like  de- 
squamation of  the  skin,  met  with  in  several 
cutaneous  diseases,  more  especially  pityriasis, 
psoriasis,  and  ichthyosis :  sciirf ;  dandruff. 
See  Skin,  Diseases  of. 

FURFURACEOUS  {furfur,  bran).— A 
term  applied  to  conditions  in  which  the  epi- 
dermis is  shed  in  the  form  of  bran-like  scales. 
See  Furfur. 

FURUNCULUS  (Lat.  a  little  rascal, 
dimin.  of  fur,  a  thief). — A  synonym  for  boil. 
See  Boil. 


G 


GADFLY. — The  popular  name  for  a 
genus  of  insects  whose  larvae  infest  man 
and  the  lower  animals.    See  CEsteus. 

GALACTAGOGUES  (ydXa,  millv;  and 
ayoj,  I  move). 

Definition. — Agencies  which  increase  the 
secretion  of  the  mammary  gland. 

Enumeration. — The  most  common  galac- 
tagogues  are :  Mental  Emotions ;  Local 
Nervous  Stimulation  ;  Warmth ;  good  Food  ; 
Alcohol ;  Jaborandi ;  the  fresh  leaves  of  the 
Castor-Oil  plant ;  Tonics  ;  and  Electricity.  \ 

Action. — When  we  consider  how  power- 
fully mental  jirocesses  may  affect  the  activity 
of  nerves  supplying  the  secreting  structiu'e  of 
glands,  we  can  understand  how  these  may 
influence  the  secretion  of  milk,  as  of  the 
sweat,  the  saliva,  and  the  tears.  The  maternal 
feelings  of  joy,  as  well  as  the  reflex  stimula- 
tion of  the  infant's  lips,  act  most  rapidly  in 
developing  the  functions  of  the  breast. 
Warmth  and  good  diet  also  play  their  part 
in  the  process.  Alcohol  in  the  form  of  malt 
Uquors,  or  malt-extract,  is  a  useful  adjimct ; 
and  so  are  such  tonics  as  iron,  wliich  counter- 
act in  some  measure  the  severe  drain  on  the 
constitutional  resources.  Little  use  has  yet 
been  made  in  actual  practice  of  those  drugs 

1  See  footnote  on  preceding  page. — Editor. 


which  are  specially  credited  with  galact- 
agogue  properties  ;  bvit  we  are  told  on  good 
avithority  that  a  poultice  made  of  the  fresh 
leaves  of  the  castor-oil  plant,  aided  by  tea- 
spoonful  doses  of  a  fluid  extract  prepared 
from  the  same,  has  a  markedly  stimidating 
influence  on  the  mammary  secretion.  BeUa- 
domia  is  well  known  to  dry  up  the  milk  ;  and 
jaborandi,  which  is  its  antagonist  in  so  many 
respects,  has  been  shown  to  have  here  also  a 
directly  opposite  eifect,  and  to  be  a  drug  of 
which  further  use  maj'  yet  be  made  when  we 
wish  to  excite  or  re-establish  the  proper 
functions  of  the  mammary  gland. 

Egbert  Farquharson. 

GALACTIDROSIS  {yi\a,  milk;  and 
tSptiy,  perspiration).  —  A  term  signifying 
milky  perspiration.  See  Sudoriparous 
Glands,  Disorders  of. 

GALACTORRHCEA  (yaXa,  milk;  and 
pc'co,  I  flow). — An  excessive  flow  of  milk.  See 
Lactation,  Disorders  of. 

GALL-BLADDER  AND  GALL- 
DUCTS,  Diseases  of. — These  affections 
may  be  considered  in  the  followmg  order : 
(1)  Catarrh ;  (2)  Inflammation  and  its  Ee- 
sults  ;  (3)  Stricture  ;  (4)  Dilatation ;  (5)  Can- 
cer ;  (6)  Foreign  Bodies ;  (7)  Enlargement 
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of  the  Gall-bladder:  (8)  Perforation;  and 
(9)  Biliary  Fistula. 

1.  Catarrh  of  the  Bile-passages. — 
This  disease  very  rarely  gives  opportunities 
for  examination  after  death.  At  the  period 
after  death  at  which  it  is  customary  to  make 
'post-mortem  examinations  in  this  country, 
aU  redness  of  the  duct  has  usually  disap- 
peared ;  and  there  are  left  only  swelling  and 
paUor  of  the  mucous  membrane,  which  is 
covered  with  a  tenacious  glassy  or  purulent 
secretion.  By  this  swelling  and  secretion 
the  bore  of  the  duct  is  often  gi-eatly  narrowed ; 
and  it  can  be  seen  that  no  bile  has  passed 
over  it  for  some  days,  as  aU  colour  has  dis- 
appeared from  the  affected  part  of  the  tube. 
In  judging  of  this,  however,  no  pressure  must 
have  been  made  upon  the  gaU-bladder  during 
the  earlier  part  of  the  examination.  These 
appearances  are  most  pronounced  in  the 
common  duct  and  the  gaU-bladder ;  they  are 
gradually  lost  in  the  hepatic  duct  and  its 
branches  in  the  liver.  The  process  seems 
most  intense  at  the  duodenal  end  of  the  gaU- 
duct,  and  the  orifice  of  the  papUla  itself  is 
often  foimd  plugged  by  mucus,  an  appearance 
which  certainly  favours  the  notion  that  the 
catarrh  is  propagated  from  the  stomach  and 
duodenum.  This  is  believed  to  be  the  com- 
monest source  of  catarrh  of  the  bile-ducts. 
It  is  also  seen  in  nutmeg-hver  and  cirrhosis ; 
and  a  tendency  to  chronic  catarrh  is  set  up 
by  the  presence  of  foreign  bodies  in  the 
ducts,  such  as  gaU-stones. 

Symptoms. — Jaundice  is  often  the  first 
symptom  which  draws  the  attention  of  the 
patient  to  his  health  in  a  case  of  catarrh  of 
the  bile-ducts,  although  in  a  certain  number 
of  cases  this  is  preceded  by  symptoms  of 
gastric  disorder,  such  as  vomiting  or  sense  of 
sickness,  loss  of  appetite,  and  furred  tongue  ; 
or,  on  the  other  hand,  by  diarrhoea.  The 
jaundice  lasts  usually  about  thi-ee  weeks, 
sometimes  as  much  as  six  or  eight  weeks. 
After  this,  suspicion  should  be  aroused 
whether  something  more  than  a  simple 
catarrh  be  not  present. 

Diagnosis. — The  diagnosis  depends  upon 
the  absence  of  any  physical  signs  indicating 
organic  change  in  the  liver ;  and  on  the 
presence  of  gastric  symptoms.  Thus  nearly 
aU  cases  of  simple  jaimdice  are  diagnosti- 
cated by  some  physicians  as  cases  of  catarrh 
of  the  bile-ducts.  As  the  greater  number  of 
the  patients  recover,  very  few  opportunities 
are  given  for  verifying  this  diagnosis ;  but  in 
those  which  have  been  examined,  plugs  of 
mucus  in  the  ducts  have  not  infrequently 
been  found.  The  catarrh  caused  by  gall- 
stones is  lost  in  the  jaundice  and  pain  asso- 
ciated therewith. 

Treatment. — The  treatment  should  at  first 
be  directed  to  the  gastric  symptoms,  begin- 
ning with  a  purgative,  followed  by  a  course 
of  effervescing  alkaline  medicines,  and  re- 
stricted diet.    Later  on,  dilute  nitro-hydro- 


chloric  acid  taken  before  meals  is  often  very 
useful.  Daily  enemata  of  one  or  two  quarts 
of  water,  at  a  temperature  of  from  60°  to 
90°  F.,  to  be  retained  as  long  as  possible, 
have  been  recommended. 

2.  Inflammation  and  its  Results. — 
In  some  cases  of  typhus  and  typhoid  fever, 
and  in  other  typhoid  states,  the  gaU-duct 
and  gaU-bladder  become  ulcerated,  or  fiUed 
with  purulent  fluid,  or  covered  with  crou]}ous 
exudation.  The  same  thing  may  happen 
when  gaU-stones  are  impacted  in  the  ducts. 
The  gaU-ducts  are  sometimes  obliterated  by 
fibrous  bands  passmg  over  them.  Sometimes 
they  suffer  a  congenital  obliteration  by  the 
over-growth  of  the  fibrous  tissue  around  them. 

3.  Stricture. — Stricture  of  the  gall-duct 
is  occasionally  met  with.  Usually  it  is  asso- 
ciated with  the  presence  of  gaU-stones.  It 
would  seem  most  probable  that  it  arises 
from  inflammation  and  ulceration  of  the 
duct  produced  by  the  transit  or  impaction 
of  calculi.  On  the  other  hand,  it  is  possible, 
though  not  probable,  that  it  may  be  primary, 
and  by  impeding  the  escape  of  bile  give  rise 
to  gaU-stones.  Stricture  of  the  gall-duct 
causes  dilatation  of  the  ducts  or  gaU-bladder 
behind. 

4.  Dilatation. — The  gaU-ducts  stnd  gaU- 
bladder  become  dilated  whenever  there  exists 
an  obstruction,  either  pressing  on  the  ducts 
from  the  outside,  or  formed  within  them. 
The  first  result  is  dUatation  of  the  ducts 
behind  the  obstruction.  The  gaU-bladder 
becomes  much  dUated,  often  filled  with  a 
thick  green  bUe.  If  the  obstruction  last  long, 
the  coloured  part  of  the  bUe  is  absorbed,  and 
its  place  taken  by  a  colotu'less  fluid,  either 
viscid  or  limpid.  This  fluid  contains  neither 
bUe-pigment  nor  bUe-aeids,  is  often  albu- 
minous, and  contains  abimdance  of  mucus. 
The  ducts  outside  the  liver  may  be  enormously 
distended.  It  is  common  to  see  them  as  big 
as  the  middle  finger.  Within  the  Hver  they 
are  also  dilated,  but  not  to  so  great  a  degree ; 
and  they  are  more  dUated  on  the  left  than  on 
the  right  side.  The  dUatation  of  the  ducts 
may  become  cystic,  and  sometimes  monUi- 
form.  The  writer  (J.  W.  L.)  has  always  been 
able  to  find  columnar  epithelium  in  these 
dUated  ducts.  In  some  cases  of  long-continued 
obstruction,  the  contents  of  the  bUe-ducts  be- 
come colourless ;  in  other  cases,  purulent ; 
and  smaU  abscesses  form  around  the  bUe- 
ducts,  and  open  into  them.  These  abscesses 
may  be  multiple  ;  or,  more  commonly,  only 
a  single  large  one  is  formed.  The  abscess  or 
the  dUated  gaU-ducts  may  rupture  into  the 
peritoneum,  and  cause  fatal  peritonitis. 

5.  Cancer. — Primary  cancer  of  the  gaU- 
ducts  and  gaU-bladder  is  sometimes  met 
with  ;  or  they  may  be  affected  secondarUy. 

6.  Foreign  Bodies. — Foreign  bodies  are 
occasionally  met  with  in  the  gaU-ducts.  The 
most  common  of  aU  are,  of  course,  gall- 
stones.    Much  less  common  are  entozoa, 
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Buch  as  the  Distoma  hepaticum,  hydatids, 
or  the  two  kmds  of  ascarides,  especially 
Inmbrici. 

Symptoms. — In  all  these  different  morbid 
states  it  is  usually  only  possible  to  say  at 
the  bedside  that  the  large  bile-ducts  are  ob- 
structed ;  a  more  complete  diagnosis  is  com- 
monly impossible.  Jaundice  is  an  important 
symptom,  as  without  it  disease  of  the  bile- 
duets  cannot  be  diagnosticated.  It  is  com- 
monly very  intense,  the  urine  being  deeply 
coloured,  and  the  faeces  quite  colourless.  The 
enlargement  of  the  liver,  if  present,  is  com- 
monly uniform,  the  smrface  being  smooth, 
and  the  edges  well-defined.  The  gall-bladder 
may  often  be  felt  at  the  edge  of  the  right  lobe 
as  a  rounded  tumour ;  this  is  then  a  sure 
sign  of  the  obstruction  of  the  gaU-ducts.  In 
simple  diseases  of  the  gaU-ducts  there  is  an 
absence  of  splenic  tumour,  of  ascites,  and  of 
other  symptoms  of  portal  obstruction.  In 
many  cases,  however,  diseases  of  the  liver 
and  of  the  gall-ducts  are  so  intimately  bound 
up  together,  that  they  cannot,  during  life,  be 
separated. 

PROGNOSIS. — The  prognosis,  if  simple  ca- 
tarrh of  the  gall-ducts  and  gall-stones  can  be 
excluded,  is  unfavourable. 

Treatment. — The  treatment  must  be  con- 
ducted on  general  principles. 

7.  Enlargement  of  the  Gall-bladder. 
The  gall-bladder  cannot  be  felt  in  health 
during  Hfe.  But  it  may  often  readily  enough 
be  made  out  where  there  exists  any  obstruc- 
tion in  the  common  or  cystic  duct,  so  that  it 
becomes  distended  with  fluid.  It  may  also 
be  felt  when  the  walls  become  fibrous  or 
calcified,  or  the  seat  of  cancer  ;  or  when  its 
cavity  is  filled  with  gall-stones.  A  tiunour 
may  then  be  felt  under  the  border  of  the 
right  lobe  of  the  liver,  in  the  situation  of 
the  gall-bladder.  Wlien  filled  with  fluid,  a 
roimded,  sometimes  oblong,  sometimes  pear- 
shaped  tumom'  is  felt ;  in  other  cases  it  has 
an  irregular  shape,  or  a  somewhat  rounded 
oiTtline.  The  gaU-bladder  usually  enlarges 
in  a  direction  obliquely  downwards  and  for- 
wards in  a  line  which,  di-awn  from  the  tenth 
costal  cartilage,  crosses  the  middle  line  a 
little  below  the  umbihcus  (Mayo  Robson). 
A  greatly  distended  gaU-bladder  has  been 
mistaken  for  ascites,  and  tapped.  The  dia- 
gnosis depends  chiefly  on  the  situation  of  the 
swelling,  and  even  then  the  distended  gaU- 
bladder  may  be  mistaken  for  hydatid  disease 
of  the  liver-substance  or  of  the  omentum,  or 
for  a  tumour  of  a  neighbouring  organ,  es- 
pecially the  right  kidney,  which  has  pressed 
against  the  liver.  The  difficulty  of  the  dia- 
gnosis is  much  increased  if  the  liver  be  moved 
from  its  natm'al  place,  for  then  the  position 
of  the  gall-bladder  becomes  uncertain.  Bam- 
berger says  he  has  often  mistaken  a  softened 
cancerous  nodule  of  the  liver  for  a  distended 
gall-bladder.  If  it  be  certain  that  a  fluctuat- 
ing tumour  be  the  gall-bladder,  and  no  jaun- 


dice be  present,  a  diagnosis  may  safely  be 
made  of  hydrops  cystidis  fellece,  or  dropsy  of 
the  gall-bladder  ;  but  if  jaundice  be  present, 

j  or  if  the  tumom:  do  not  fluctuate  but  appear 
sohd,  there  are  then  no  definite  rules  for 

I  diagnosis  :  all  depends  upon  the  surrounding 
facts  of  the  case.  Dropsy  of  the  gall-bladder 
is  not  a  dangerous  disorder,  and  requires 
no  treatment ;  while  the  prognosis  and  treat- 
ment of  the  other  states  depend  entirely  on 
their  respective  causes.  Surgical  treatment 
is  now  extensively  employed. 

8.  Perforation. — Perforation  of  the  gall- 
bladder or  of  the  gaU-ducts  is  generally  the 
result  of  ulceration,  due  to  gall-stones,  in- 
flammation, and  other  causes.  Fatal  peri- 
tonitis ensues  if  the  perforation  occm*  into 
the  abdominal  cavity.  Frequently,  however, 
l^revious  adhesions  have  been  formed  between 
the  biliary  reservoir  or  duct  and  the  neigh- 
boming  organs,  as  the  intestine,  or  the 
abdominal  wall,  and  the  result  of  this  is — 

9.  Biliary  Fistula.  —  This  may  exist 
between  the  gaU-bladder  or  gaU-ducts  and 
the  surface  of  the  body,  the  stomach,  colon, 
or  duodenum.  Very  rarely  gall-stones  fijid 
their  way  into  the  minary  tract. 

J.  WicKHAM  Legg.    Stephen  Mackenzie, 

GALL  -  STONES.  —  Synon.  :  Hepatic 
Calculi ;  Cholelithiasis  ;  Fr.  Galciils  hiliaires ; 
Ger.  Gallensteine. 

Description. — Gall-stones  are  seen  in  man 
and  most  of  the  vertebrate  animals,  and  in 
some  moUuscs.  They  are  especially  common 
in  oxen.  They  are  found  in  the  biliary 
passages;  most  usually  in  the  gall-bladder, 
or  the  cystic  and  common  duct ;  more  rarely 
in  the  hepatic  duct,  and  in  its  branches  within 
the  liver.  They  vary  in  size  from  fine 
gravel  to  concretions  five  inches  long.  The 
largest  are  commonly  single,  and  then  they 
are  rounded  or  oval  in  shape.  The  smaller 
calcuh  are  usually  numerous,  being  then 
tetrahedral  or  wedge-shaped,  showing  the 
facets  or  plane  sm-faces  caused  by  mutual 
pressure  or  friction.  They  are  never  lighter 
than  water  when  first  removed  fi'om  the 
body.  Only  after  drying  do  they  float.  Their 
consistence  when  raised  to  the  ordinary  tem- 
peratm-e  of  the  body  becomes  much  less,  so 
that  they  can  be  moulded  by  the  fingers. 
Their  coloiu:  varies  fi-om  white  to  almost 
black ;  most  commonly  it  is  brown. 

Dr.  Thudichum  thinks  that  the  nuclei  of 
gall-stones  are  mostly  formed  of  casts  of  the 
hepatic  ducts.  There  is  rarely  more  than 
one  nucleus.  Its  chemical  composition  is  a 
compound  of  Ume  and  bile-pigment,  or  traces 
of  mucus  and  phosphatic  earths.  The  chief 
chemical  constituent  of  human  gaU-stones  is 
cholesteriu ;  some  gall-stones  are  whoUy 
composed  of  this  substance ;  most  contain 
70  or  80  per  cent.  Other  constituents  of 
gaU-stones  are  the  bUe-pigments,  either  by 
themselves  or  in  combination  with  lime.  Very 
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small  quantities  of  the  bile-acids  are  found, 
and  these  are  also  in  combination  with  lime. 
It  is  rare  to  find  gall-stones  with  any  large 
amounts  of  carbonate  or  phosphate  of  lime, 
though  the  ash  of  nearly  all  gall-stones  shows 
a  large  amount  of  carbonate  of  lime,  the 
product  of  the  combustion.  Traces  of  copper, 
iron,  and  manganese  are  foimd  in  nearly  all 
gall-stones.  Lime-salts  of  the  fatty  acids  are 
likewise  foimd. 

J^TioLOGY. — Age  has  an  apparent  influence 
in  the  production  of  gall-stones :  they  are 
exceedingly  rare  in  infancy  and  childhood, 
their  frequency  increases  after  the  age  of 
puberty,  and  they  become  still  more  common 
after  thirty.  Women  are  thought  to  be  more 
liable  than  men  to  gall-stones.  In  cancer  of 
the  Uver,  gall-stones  are  certainly  very  com- 
monly found,  while  on  the  other  hand  in 
cirrhosis  they  are  scarcely  ever  seen.  Want 
of  physical  exercise  and  indulgence  in  rich 
diet  seem  to  favour  their  production. 

Pathology. — What  is  the  cause  of  the  first 
formation  of  a  gall-stone  ?  It  is  not  simply 
concentration  of  the  bile,  since  the  oholesterin 
and  pigment  remain  in  solution  so  long  as 
the  bile  is  unchanged ;  but  the  beginning  of 
decomposition  of  the  bile-acids  causes  a  pre- 
cipitation. The  cholesterin  is  likewise  thrown 
down  when  the  reaction  of  the  bile  changes 
from  alkaline  to  acid.  Gorup-Besanez  and 
Dr.  Thudichimi  have  kept  bile  several  months, 
and  found  the  reaction  at  the  end  of  that 
time  acid,  with  an  abundant  sedunent.  It  is 
thus  probable  that  the  retention  of  bile  in 
the  gall-bladder  or  gall-ducts  favours  the  for- 
mation of  these  concretions.  It  is  also  prob- 
able that  gaU-stones  may  be  dissolved  spon- 
taneoiisly,  as  erosions  are  sometimes  seen  on 
them ;  or  they  may  break  up,  and  thus  pass 
out. 

Symptoms. — Gall-stones  while  still  in  the 
gall-bladder  rarely  give  any  signs  of  their 
presence.  They  are  frequently  found  in  the 
gall-bladders  of  persons  who  during  life  had 
no  symptoms  which  could  be  referred  to  the 
liver.  It  is  when  they  begm  to  leave  the 
gall-bladder,  and  escape  into  the  cystic  and 
common  duct,  that  symptoms  arise  of  gall- 
stone colic.  They  often  begin  with  a  dull 
pain  near  the  liver,  with  vomiting,  rigors, 
and  elevation  of  temperature ;  or,  quite  sud- 
denly, a  severe  pain  in  the  right  hypochon- 
drium  comes  on,  described  as  shooting, 
stabbing,  burning,  &c.  The  pain  extends 
into  the  epigastrium,  rarely  to  the  left  hypo- 
chondrium,  to  the  right  shoulder,  and, 
according  to  some,  even  into  the  extremities. 
The  pain  is  very  intense,  and  may  give  rise 
to  delirium  and  convulsions  in  nervous  per- 
sons, or  to  hysterical  attacks  in  women. 
Vomiting  is  usually  present ;  and,  as  the 
attacks  most  often  come  on  after  eating,  at 
first  only  the  food  taken  is  thrown  up,  and 
then  a  colourless  mucus.  The  right  hypo- 
chondrium  is  usually  very  tender,  and  the 


muscles  are  rigid.  The  pulse,  as  a  rule,  is  not 
increased  in  frequency,  being  indeed  rather 
below  than  above  the  natural  number.  In 
violent  attacks  the  pulse  becomes  very  fre- 
quent and  small,  or  almost  imperceptible  ;  the 
eyes  are  surrounded  with  dark  marks ;  the 
nose  is  pointed  ;  the  breath  is  cool ;  and  cold 
sweats  break  out  over  the  body.  In  this  state 
death  may  occur,  but  it  is  a  rare  event.  A 
few  hours  after  the  attack,  the  conjunctivae 
may  show  a  yellow  tinge,  which  will  gradually 
spread  from  the  vipper  part  of  the  trunk  all 
over  the  body.  The  jaundice  is  more  or  less 
intense  according  to  the  shape  of  the  gall- 
stone— whether  completely  obstructing  the 
duct,  or  merely  causing  a  hindrance  to  the 
passage  of  the  bile.  In  some  cases  jaundice 
may  be  altogether  wanting,  as  when  the 
stone  is  in  the  cystic  duct.  The  jaundice 
may  last  an  indefinite  time.  The  duration 
of  the  attack  of  colic  itself  varies :  usually 
not  lasting  more  than  a  few  hours,  it  may 
extend  over  several  days.  As  soon  as  the 
gall-stone  reaches  the  duodenum  the  attacks 
are  over,  the  stools  become  dark,  and  the 
jaundice  begins  to  disappear.  When  the 
gall-stones  reach  the  intestine,  they  are  com- 
monly evacuated  with  the  faeces ;  some  cases 
have,  however,  been  recorded  in  which  they 
were  so  large  that  symptoms  of  intestinal 
obstruction  were  caused  and  death  resulted. 
A  gall-stone  ulcerating  its  way  into  the  in- 
testine may  give  rise  to  haemorrhage  from 
the  bowels.  Other  rare  symptoms  are  oc- 
casionally associated  with  gall-stones,  as  in- 
termittent pyrexia,  glycosuria,  and  enlarge- 
ment of  the  spleen. 

Diagnosis. — The  diagnosis  of  gaU-stones  is 
often  more  or  less  difficult.  Some  physicians 
think  that  the  diagnosis  should  not  be  made 
unless  the  concretions  be  found  in  the  stools ; 
and  the  search  for  them  should  be  made  by 
passing  the  faeces  through  a  sieve.  It  is 
thought  by  many  that  it  cannot  be  made  if 
there  be  no  jaundice  present.  On  the  other 
hand,  it  has  been  proved  that  severe  and 
even  fatal  attacks  have  occurred  without  the 
occurrence  of  jaundice  or  discoloration  of 
the  faeces.  Eecurrent  attacks  of  severe 
'  spasm  '  in  the  right  hypochondrium  or  epi- 
gastrium should  awaken  a  suspicion  of  gaU- 
stones,  even  if  no  jaundice  follow  the  attacks. 
Persistent  jaundice  is  characteristic  of  cancer 
rather  than  of  gall-stones,  though  the  two 
may  co-exist.  Cancer  of  the  head  of  the 
pancreas  may  readily  be  mistaken  for  gaU- 
stones  in  the  common  duct. 

Prognosis.  —  It  is  almost  impossible  to 
make  a  trustworthy  prognosis  in  these  cases. 
The  physician  can  never  speak  confidently, 
or  feel  quite  happy  when  treating  a  case 
which  he  looks  upon  as  one  of  gaU-stones. 

Treatment. — The  treatment  of  gall-stones 
may  be  discussed  under  two  heads :  during 
the  paroxysm  of  the  colic  ;  and  between  the 
attacks. 
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During  the  paroxysm  the  object  is  to  re- 
lieve pain.  This  may  best  be  done  by  full 
doses  of  morphine ;  and  if  this  be  rejected 
by  vomiting,  it  may  be  administered  hypo- 
dermically.  Belladonna  may  also  be  used. 
The  i^atient  may  be  put  in  a  warm  bath  and 
kept  there,  the  heat  being  maintained  by  the 
renewal  of  the  warm  water.  Should  these 
means  fail,  chloroform  or  ether  may  be  in- 
haled. 

Between  the  attacks  of  biliary  colic  dieting 
is  of  great  importance.  Limiting,  or  practi- 
cally excluding,  saccharine  and  fatty  matters 
sometimes  leads  to  the  cessation  of  attacks, 
which  were  previously  frequent.  A  great 
niunber  of  remedies  have  been  proposed : 
the  most  popular  is  Durande's,  which  con- 
sists of  three  parts  of  ether  and  two  parts  of 
turjientine  ;  the  best  plan  is  to  give  10  to  20 
minims  of  this  mixture  three  times  a  day, 
enclosed  in  capsules  or  pearls.  The  German 
phj'sicians  have  great  confidence  in  the  al- 
kahne  mineral  waters,  especially  Carlsbad. 
Some  think  the  benefit  is  due  simply  to  the 
large  amount  of  water  daily  ingested,  causing 
a  large  flow  of  bile.  Lately,  an  old  plan  of 
treatment  has  been  revived — namely,  the  ad- 
mmistration  of  large  doses  of  olive  oil,  as 
much  as  six  to  twelve  ounces  bemg  given  for 
a  dose.  Following  the  admmistration  of  the 
oil,  numerous  concretions  have  been  found  in 
the  stools,  which  have  been  mistaken  for  gall- 
stones. They  have,  however,  been  proved  to 
consist  of  neutral  fats  and  free  fatty  acids, 
with  a  small  proportion  of  cholesterin.  Though 
the  oil  does  not  soften  and  bring  away  gall- 
stones as  imagined,  yet  midoiibted  relief  is 
sometimes  afforded,  with  diminution  in  the 
size  of  the  swollen  liver.  Dr.  Geoi'ge  Harley 
advocates  extrusion  of  gall-stones  blocking 
the  ducts  by  digital  manipt;lation.  The 
obstruction  has,  in  some  cases,  been  over- 
come by  this  means,  but  it  is  treatment 
which  shoiTld  be  carried  out  only  with 
great  care  and  gentleness,  as  the  gall-duct, 
inflamed,  softened,  and  ulcerated  by  the 
presence  of  a  stone,  might  be  ruptured  by  too 
forcible  manipulation.  In  cases  of  enlarged 
gall-bladder  from  gall-stones,  or  repeated 
attacks  of  severe  pain  in  the  hepatic  region, 
with  or  without  jaimdice  or  supjjuration  of 
tlie  gall-ducts,  the  aid  of  a  surgeon  should 
be  obtained,  with  a  view  to  an  exploratory 
operation  or  cholecystotomy.  The  cases  re- 
corded where  this  and  other  operations  on  the 
gall-bladder  and  ducts  have  been  performed 
justify  a  hope  that  in  future  many  lives  will 
be  saved  which  would  without  operative  in- 
terference be  lost.  Other  kinds  of  treatment 
recommended  are  by  purgatives,  as  castor  oil, 
or  by  taraxacimi  or  diluted  nitro-hydrochloric 
acid.  Emetics  have  been  employed,  but 
they  are  dangerous  on  account  of  the  strain- 
ing which  they  cause,  and  which  may  lead 
to  the  rupture  of  a  vessel. 
J.  WicKHAi'  Legg.    Stephen  Mackenzie. 


GALLOPING  CONSUMPTION. 

A  popular  name  for  phthisis  when  it  runs  an 
acute  or  rapid  course.    See  Phthisis. 

GALVANISM,  Uses  of.— -See  Elec- 
tricity IN  Medicine. 

GANGLION  (ydyyXwv,  a  hard  gather- 
ing).— This  term  is  applied  to  a  variety  of 
somewhat  different  affections,  including : 
1.  The  simple  ganglion.  This  is  a  cystic 
tumour  formed  in  connexion  with  the  sheath 
of  a  tendon.  2.  The  compound  or  diffuse 
ganglion,  which  consists  of  a  clrronic  effusion 
into  the  common  sheath  of  a  grouf)  of  ten- 
dons, giving  rise  to  a  fluctuating  swelling. 
One  variety  of  this  contains  the  so-called 
melon-seed-like  bodies.  3.  The  term  is  ex- 
tended by  some  writers  to  enlargements  of  the 
bursas  mucosa;.    See  Burs^,  Diseases  of. 

1.  Simple  Ganglion. — Description. — 
The  simple  ganglion  forms  a  rounded 
timiour,  occasionally  lobulated,  in  the  imme- 
diate neighbourhood  of  some  tendon.  The 
most  common  situations  are  the  dorsum  of 
the  hand,  the  dorsum  of  the  foot,  the  palm  of 
the  hand  at  the  root  of  a  finder,  and  behind 
the  outer  or  the  inner  malleolus.  The  tumour 
varies  in  size  from  a  pea  t6  a  pigeon's  egg. 
It  may  fluctuate  distinctly,  or  be  so  tense 
as  to  seem  soKd.  It  is  not  adherent  to 
the  skm  or  to  the  tendon  with  which  it  is 
in  relation.  It  is  painless,  but  often  gives 
rise  to  a  sense  of  weakness  in  the  affected 
l^art.  The  wall  is  composed  of  a  more  or  less 
delicate  fibrous  tissue,  fusing  with  the  sur- 
romiding  areolar  tissue,  and  lined  by  an 
imj^erfect  layer  of  endothelial  cells.  Its  con- 
tents are  most  usually  semi-solid,  like  apple- 
jelly,  but  sometimes  fluid ;  they  are  said  io 
be  neither  albuminous  nor  gelatinous,  but 
colloid  in  character.  As  to  the  exact  nature 
of  the  tumour  opinions  differ,  and  probably 
it  is  not  always  the  same.  It  is  said  to  arise 
in  the  following  ways  :  1st.  By  a  hernial 
protrusion  from  the  sheath  of  a  tendon,  the 
neck  of  which  becomes  gradually  contracted 
and  finally  closed,  ,so  giving  rise  to  a  cyst  in 
intimate  connexion  with  the  sheath.  2nd. 
Gosselin  has  described  small  follicles  or 
sub-synovial  crypts,  M'hich  he  believes  may 
become  dilated,  so  as  to  form  ganglia. 
3rd.  The  tumom-  may  be  a  cyst  of  entirely 
new  formation. 

Treatment. — Painting  with  iodine  is  of 
little  or  no  use.  Forcible  rupture  of  the 
cyst  by  a  blow  or  pressure  sometimes  effects 
a  cure.  The  best  treatment  is  to  puncture 
the  tumour  with  a  clean  grooved  needle,  and 
to  squeeze  out  the  contents,  afterwards 
applying  pressure  or  a  blister  over  the  col- 
lapsed cyst.  This  treatment  may  require  to 
be  repeated  more  than  once. 

2.  Compound  or  Diffuse  Ganglion. — 
Description. — This  disease  is  almost  ex- 
clusively confined  to  the  sheath  of  the  com- 
mon flexors  of  the  fingers.  It  may  consist  of 
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a  simple  dropsy  of  this  sheath,  forming  an 
hourglass-shaped  swelling  in  the  front  of  the 
wrist,  the  constriction  being  caused  by  the 
annular  ligament ;  or,  in  other  cases,  the 
tumour  may  contain  melon-seed-hke  bodies, 
which  give  rise  to  a  sense  of  soft  crackling 
when  it  is  manipulated.  These  melon-seed 
bodies  are  smooth,  oval  and  flattish  in  shape, 
and  of  a  pearly-white  colour.  They  are  of 
almost  cartilaginous  toughness,  and  on  sec- 
tion present  an  appearance  of  concentric 
lamination.  Under  the  microscope  they  are 
found  to  be  composed  of  very  imperfect 
fibroid  tissue.  Their  origin  is  somewhat 
doubtful.  They  have  been  supposed  to  be 
due,  first,  to  hypertrophy  of  the  fringes  nor- 
mally found  on  a  synovial  membrane,  the 
pedimculated  projections  so  formed  being 
ultimately  broken  loose  by  the  movement  of 
the  tendons ;  secondly,  to  the  formation  of 
pedunculated  warty  outgrowths  on  the  syno- 
vial membrane,  which  become  free  in  the 
same  way;  thirdly,  to  fibrinous  deposits 
taking  place  from  the  fluid  in  the  gangUon ; 
and,  fourthly,  to  the  results  of  accidental 
hasmorrhage.  When  these  bodies  are  abim- 
dant,  the  fluid  is  usually  scanty. 

JLtiology.  —  Eecent  observations  have 
shown  that  in  the  great  majority  of  cases,  if 
not  in  all,  the  compound  ganghon  of  the 
wrist  is  a  chronic  tubercular  afiection  of  the 
synovial  membrane.  Many  cases  have  been 
recorded  in  which  it  was  associated  with 
tubereiilar  disease  of  the  carpus,  but  which 
was  the  primary  affection  is  not  certain. 

Treatment. — The  treatment  of  compovmd 
ganglion  is  unsatisfactory.  Iodine  is  useless. 
Aspiration  followed  by  the  injection  of  iodine 
has  occasionally  been  of  service.  An  incision 
made  into  each  end  of  the  tumour,  followed 
by  drainage  under  antiseptic  dressing,  is 
often  of  use.  In  extreme  cases  Syme  recom- 
mended laying  the  whole  cavity  open,  and 
allowing  it  to  granulate.  This  always  left 
much  stiffness  in  the  tendons.  When  melon- 
seed  bodies  are  present,  they  must  be  re- 
moved by  incision,  and  the  case  treated 
antiseptically,  as  septic  suppuration  would 
almost  certainly  lead  to  implication  of  the 
wrist-joint.  Marcus  Beck. 

GANGLIONIC  NERVOUS  SYS- 
TEM, Diseases  of. — See  Sympathetic 
System,  Diseases  of. 

GANGRENE  [ypaiva,  I  corrode).— 
Synon.  :  Mortification ;  Sphacehis ;  Er.  Gan- 
grene ;  Ger.  der  Brand. 

Definition. — Gangrene  is  the  arrest  of  the 
functions  of  organic  life  ia  a  circumscribed 
portion  of  the  soft  parts  of  the  body,  leading 
to  the  complete  death  of  the  same.  It  im- 
plies destruction  of  a  considerable  area  of 
tissue  en  masse,  as  distinguished  from  mole- 
cular disintegration  or  ulceration. 

The  whole  process  of  death  is  included 


under  the  term  '  gangrene ' ;  the  result  being 
mortification,  sloughing,  or  necrosis  of  the 
invaded  tissue,  organ,  or  limb. 

Classification.  —  Clinically,  gangrene 
varies  greatly  according  to  its  position, 
cause,  extent,  the  powers  of  the  patient,  and 
the  existence  of  complications.  The  disease 
may  also  be  classified  cetiologically  and 
pathologically  into  spontaneous  or  trau- 
matic, dry  or  moist,  chronic  or  acute  ga/n- 
grene,  senile  gangrene,  and  hospital  gan- 
grene. The  division  into  dry  and  moist 
gangrene,  although  convenient,  has  little 
pathological  significance,  being  founded  on 
physical  characters.  Both  dry  and  moist 
gangrene  may  arise  from  similar  causes,  and 
coexist  even,  in  different  parts  of  the  invaded 
structures ;  and  it  cannot  always  be  predeter- 
mined whether  a  gangrene  shall  be  of  the 
dry  or  of  the  moist  form.  Dry  gangrene  is 
usually  dependent  on  senile  changes,  chiefly 
arterial  degeneration ;  and  is  more  limited  in 
extent,  and  chronic  in  progress.  The  parts 
first  affected,  having  time  to  dry  up  as  the  dis- 
ease invades  those  adjacent,  become  mummi- 
fied, hard,  and  black,  resembling  the  knuckle 
of  a  Spanish  ham.  Moist  gangrene  occurs 
from  venous  obstruction  ;  and  when  a  large 
area  of  living  tissue  suddenly  mortifies,  more 
especially  if  it  have  been  previously  inflamed 
or  gorged  with  fluid,  the  dead  parts  become 
rapidly  transformed  into  a  deliquescent  putrid 
mass,  infiltrated  with  gas.  To  this  type  be- 
long many  different  forms  of  gangrene — for 
instance,  that  following  the  obhteration  of  the 
main  artery  or  vein  of  a  limb,  or  their  be- 
coming plugged  by  embolus ;  or  the  form 
called  spreading  traumatic  gangrene;  or  gan- 
grene affecting  an  internal  organ. 

jEtiology. — The  causes  of  gangrene  may 
be  local  and  constitutional,  or  a  combination 
of  both.  Amongst  local  causes  we  find  intense 
inflammation  of  some  organ  or  tissue,  such  as 
occurs  in  pneumonia,  noma,  cellulitis,  anthrax, 
or  phlegmonous  erysipelas.  Injuries  and 
mechanical  violence  of  various  kinds,  caustics, 
and  extremes  of  heat  or  cold,  as  seen  in 
burns  and  scalds  or  in  frostbite,  also  lead  to 
gangrene.  Gangrene  may  be  produced  either 
as  the  direct  consequence  of  the  long-con- 
tinued application  of  cold,  or  as  the  result  of 
the  subsequent  inflammatory  reaction.  Local 
arrest  of  the  circulation,  as  in  a  limb  whose 
main  blood-current  is  arrested  by  injury,  the 
application  of  a  ligature  to  an  artery  or  em- 
bolic plugging,  a  strangulated  hernia,  an 
intussusception,  or  internal  strangalation,  a 
ligatured  haemorrhoid,  a  too  tightly  bandaged 
limb,  or  severe  paraphimosis,  may  lead  to 
gangrene.  It  may  also  occur  from  extra- 
vasation of  urine  or  faeces.  Continued 
pressure  produces  a  variety  of  gangrene 
called  bed-sore,  especially  in  lowly  vitalised 
parts,  and  in  persons  suffering  from  chronic 
diseases,  or  from  certain  lesions  of  the  ner- 
vous centres.    See  Ulcer  and  Ulceration. 
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One  of  the  most  frequent  constitutional  or 
general  causes  of  gangrene  is  deficient  blood- 
supply  to  the  part,  dependent  upon  chronic 
disease  of  the  arteries,  the  result  of  arteritis  or 
degenerative  senile  changes,  whence  the  term 
senile  gangrene.  Gangi-ene  may  occur  in  the 
coiirse  of  certain  diseases,  as  diabetes,  typhus, 
typhoid,  measles,  and  scarlatina ;  embolism 
being  in  many  cases  the  immediate  cause  of 
the  complication.  The  gangrene  due  to 
ergotism  is  probably  induced  by  the  effect 
of  the  poison  on  the  blood-vessels.  A 
peculiar  form  of  gangrene  sometimes  met 
with  in  the  extremities — the  gangrene  syme- 
trique  of  the  French — is  one  in  which  no 
more  definite  cause  can  be  found  than 
anaemia  and  an  extremely  feeble  circulation. 
Loss  of  nerve-influence  is  also  a  cause  of  gan- 
grene. Acute  spreading  traumatic  gangrene 
is  a  manifestation  of  a  hyperacute  form  of 
septic  infection.  And,  finally,  there  is  hospital 
gangrene — pourriture  d'hopital — a  disease 
seldom  met  with  now  except  amongst  wounded 
soldiers  accumulated  in  great  niunbers  in  foul 
hospitals  near  a  battle-field,  contagious  in 
nature,  and  due  to  a  specific  septic  agency. 
See  Raynaud's  Disease. 

Symptoms. — The  symptoms  of  gangrene 
vary  with  the  species,  the  extent,  and  the 
stage  of  the  disease,  and  with  the  rapidity  of 
its  progress  ;  and  also  according  as  it  is  dry 
or  moist,  incipient  or  complete.  The  import- 
ance of  the  tissue  or  organ  invaded,  and  the 
presence  or  absence  of  complications,  such 
as  renal  or  cardiac  disease,  or  of  fever,  also 
create  differences. 

The  earliest  symptoms  are  those  of  dimin- 
ished circulation,  sensibility,  and  tempera- 
ture, together  with  change  of  coloiu*  in  the 
part  affected.  Pain  is  one  of  the  primary 
symptoms,  and  often  precedes  the  others. 
In  dry,  senile,  or  chronic  gangrene  there 
may  in  some  cases  be  few  symptoms  beyond 
moderate  local  pain  and  discomfort,  though 
oftentimes  the  pain  is  intense  ;  whilst,  when 
the  type  is  of  the  moist  or  acute  variety,  the 
symptoms  are  usually  more  severe,  and  have 
a  tendency  to  lapse  into  those  called  typhoid 
or  septicsemic.  Between  these  two  forms 
there  is  every  intermediate  grade  of  severity. 
The  amount  of  fever  varies  at  the  outset,  but 
it  is  usually  considerable.  The  patient  gene- 
rally suffers  much  from  pain,  restlessness, 
and  want  of  sleep ;  the  appetite  is  bad ;  the 
tongue  is  loaded ;  and  the  pulse  is  feeble  or 
intermittent.  When  the  disease  becomes 
arrested,  the  dead  portion  of  tissue  slowly 
separates  and  drops  off,  or  is  removed  ;  very 
often,  however,  the  disease  steadily  pro- 
gresses, and  the  patient  dies  from  exhaus- 
tion, or  more  rapidly  from  the  absorption  of 
septic  matter. 

Such  being  the  principal  symptoms  of 
gangrene  in  general,  we  may  next  describe 
the  symptoms  of  the  leading  varieties  of  the 
disease. 


Dry  or  CJiro7iic  Senile  Gangrene. — In  the 
dry  form  of  senile  gangrene  the  part  is  gradu- 
ally starved  to  death  by  reason  of  the  dimin- 
ished blood-supply.  Embolic  plugging  may 
also  produce  the  dry  variety.  The  arterial 
current  is  suddenly  arrested,  while  the  veins 
empty  the  blood  from  the  limb.  The  limb 
becomes  whitish-mottled  and  shrimken,  then 
brown  and  black.  Senile  gangrene  generally 
occurs  in  the  toes,  very  rarely  in  the  fingers ; 
and  is  either  spontaneous  or  excited  by  some 
trivial  cause.  A  discolom'ed  patch  appears 
on  one  of  the  toes,  of  a  dusky  reddish-brown 
colom",  which  soon  becomes  dry  and  black  in 
the  centre.  The  disease  spreads  very  slowly 
to  the  adjacent  j)arts.  First,  a  zone  of  dis- 
coloration appears,  from  the  blood  stagnating 
in  them ;  then  they  become  hvid,  red,  and 
inflamed ;  afterwards  darker ;  and,  finally, 
black  and  dry.  One  or  several  toes  may  be 
involved,  or  the  foot  in  whole  or  in  part. 
The  patient  generally  dies  sooner  or  later, 
exhausted  by  pain,  and  fr-om  general  feeble- 
ness of  the  vital  powers.  Sometimes  a  line 
of  demarcation  appears,  the  dead  parts  sepa- 
rate, and  recovery  foUows ;  but  as  a  rule 
relapses  take  place. 

Moist  or  Acute  Senile  Gangrene. — This 
form  of  senile  gangrene  is  more  active  in  its 
progress,  and  more  rapidly  fatal.  It  is  often 
ascribed  to  some  slight  local  irritation  or 
injury,  such  as  an  inflamed  corn  or  nail. 
The  affected  toe  becomes  dusky-red,  swollen, 
and  extremely  painfril ;  soon  after  the  dark 
hue  of  absolutely  dead  tissue  appears,  fol- 
lowing closely  the  zone  of  inflammation ; 
and  this  gi'adually  spreads  onwards,  till  the 
whole  foot  or  possibly  the  leg,  if  the  patient 
survive,  becomes  implicated.  Beyond  the 
gangrenous  area  the  skin  is  mottled,  and 
presents  aU  the  appearances  due  to  impeded 
cfrculation.  In  this  type  of  gangrene,  stasis 
of  the  blood  and  coagidation  first  take  place 
in  the  capUlaries,  and  extend  thence  to  the 
smaller  arteries.  It  occm-s  in  elderly  persons 
with  feeble  circulation,  due  to  fatty  heart  and 
atheromatous  arteries.  Diabetic  gangrene  is 
commonly  of  this  form. 

Gangrene  from  Arterial  or  Venous  Oh- 
stritction. — The  most  common  form  of  moist 
gangrene  is  that  due  to  si^dden  arterial  ob- 
struction of  a  large  vessel,  when  the  col- 
lateral supply  cannot  establish  itself  with 
sufficient  rapidity.  It  is  acute  ;  and  a  large 
portion  of  the  body  being  at  once  engaged,  the 
tissues  do  not,  as  in  dry  gangrene,  have  time 
to  desiccate  pari  passu  with  the  spread  of 
the  disease.  It  may  happen  after  ligatm'e 
of  a  main  trunk  for  aneurysm ;  or  by  the 
impaction  of  a  fibrinous  clot  formed  upon 
the  roughened  wall  of  an  atheromatous  vessel, 
and  consequent  plugging  of  the  artery,  or 
by  embolism.  This  form  of  gangrene  often 
assiunes  the  dry  character.  An  entire  ex- 
tremity may  be  thus  affected.  Venous  ob- 
striaction  does  not  produce  gangrene  unless 
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complete.  Collateral  venous  channels  usually 
take  the  place  of  obstructed  ones  with  ease. 
In  cases  due  to  embolism — a  form  rare  in 
the  upper  hmbs,  but  common  in  the  lower 
extremities,  and  more  especially  at  the  bifur- 
cation of  the  tibial  arteries — sudden  and 
severe  pain  marks  the  onset  of  the  disease. 
The  temperature  of  the  part  rapidly  faUs ; 
livid  discoloration  and  loss  of  sensibility  en- 
sue ;  the  blood  stagnates  in  the  veins ;  the 
skin  mottles ;  bullae  form,  fiUed  with  turbid 
fluid ;  the  colour  changes  from  whitish-grey 
to  green,  olive,  or  black ;  and  the  affected 
tissue  at  length  becomes  a  dehquescent 
putrid  mass,  often  crepitating  from  gas  im- 
prisoned in  the  meshes  of  the  cellular  tissue. 
The  tendons,  blood-vessels,  nerves,  and  bone 
resist  the  disintegrating  process  longest. 

Gangrene  from  Inflammation.  —  Gan- 
grene as  the  result  of  intense  inflammation 
is  likewise  of  the  moist  When  it  super- 

venes, the  tension,  pain,  and  swelUng  of  the 
inflamed  area  subside ;  the  part  becomes  soft 
and  doughy ;  the  colour  changes  into  dusky 
violet,  brown,  or  black ;  and  all  the  evidences 
of  rapid  decomposition,  varying  with  the 
part  affected  and  the  acuteness  of  the  in- 
flammation, make  their  appearance. 

Gangrene  as  a  Complication  of  General 
Disease. — Gangrene  is  occasionally  met  with 
in  the  later  stages  of  typhoid  fever,  or  even 
during  convalescence ;  and  usually  occurs  in 
the  lower  Hmbs,  though  sometimes  in  the 
face  or  in  the  lungs.  It  is  of  vascular  origin, 
and  is  a  most  grave  complication.  In  form 
it  may  be  either  dry  or  moist,  and  may  be 
of  either  of  two  kmds.  One  is  of  early  occur- 
rence in  the  progress  of  the  disease,  and 
generally  affects  the  toes  symmetrically ;  the' 
other  occurs  later,  or  during  convalescence, 
and  is  of  embolic  origin. 

Measles  is  prone  in  some  cases  to  occasion 
gangrene,  generally  affecting  the  face,  the 
vulva,  or  the  lungs.  Scarlatina  and  some 
forms  of  erysipelas  are  also  occasionally  fol- 
lowed by  extensive  gangrene.  The  disease 
has  been  also  observed  during  some  epidemics 
of  cholera.  Gangrene  produced  by  the  pro- 
longed consumption  of  diseased  rye-bread 
chiefly  occurs  in  the  male  adult,  and  very 
rarely  in  women  or  children.  Other  symp- 
toms of  ergotism  will  then  be  present,  gan- 
grene being  a  late  occurrence.  Gangrene 
from  ergotism  precisely  resembles  ordinary 
senile  gangrene.  It  almost  invariably  ap- 
pears in  the  lower  limbs ;  and  when  a  line  of 
demarcation  forms,  this  generally  seems  to 
correspond  with  the  nearest  joint.  In  dia- 
betic gangrene  no  special  vascular  deficiency 
can  be  traced.  The  vitality  of  the  tissues 
seems  impaired  by  the  glycosuric  condition, 
and  some  slight  accidental  cause  provokes  a 
gangrenous  inflammation. 

Hospital  Gangrene.  —  Hospital  gangrene 
presupposes  a  wound.  The  lesion  on  invasion 
ceases  to  discharge,  and  becomes  covered 


with  a  grey  tenacious  slough  extending  from 
the  centre  towards  the  edges,  which  become 
much  inflamed  and  everted.  The  patient 
rapidly  lapses  into  a  typhoid  condition ;  and 
the  issue  is  generally  fatal. 

Acute  Traumatic  or  Spreading  Gamgrene. 
This  form  also  foUows  upon  an  injury, 
which  may  be  either  slight  or  severe.  It 
is  generally  seen  in  one  of  the  extremities, 
originating  in  a  wound  and  rapidly  spreading 
towards  the  trimk — gangrene  foudroyante. 
It  is  in  many  cases  intimately  associated  with, 
and  probably  induced  by,  septic  infection  ol 
the  system.  It  is  usually  fatal,  and  scarcely 
amenable  to  any  treatment  short  of  very 
early  amputation. 

Visceral  Gangrene. — The  gangrene  of  in- 
ternal organs  will  be  found  described  in  con- 
nexion with  the  diseases  of  the  several  organs. 

Progress. — The  progress  of  gangrene  de- 
pendent on  constitutional  causes  is  too  often 
from  bad  to  worse;  and  a  fatal  issue  may 
supervene  without  any  attempt  at  repair. 
The  gangrenous  inflammation,  preceding  the 
actual  death  of  the  part,  continually  invades 
fresh  tissues ;  the  fever  increases ;  a  sallow 
simken  countenance,  with  rapid  thready 
pulse,  sordes,  muttering  delirium,  tympanites, 
hiccough,  subsultus,  scanty  loaded  urine  or 
even  suppression,  supervene;  the  weakness 
increases ;  and  death,  preceded  by  coUapse, 
takes  place. 

In  other  cases,  especially  those  dependent 
on  local  causes,  there  is  a  tendency  to  limita- 
tion ;  and  the  process  by  which  this  is  accom- 
plished is  the  same  for  aU  kinds  of  gangrene, 
in  every  part  of  the  body.  In  superficial 
structures  a  red  band  of  healthy  inflammation 
will  be  observed  at  the  junction  of  the  hving 
with  the  dead  part,  called  the  line  of  deniwr- 
cation;  active  ceU-mfiltration  takes  place; 
and  a  separating  waU  of  fibrin  and  young 
cells  is  estabhshed  in  the  layer  of  living  tissue 
nearest  to  the  dead  structures.  This  becomes 
by  degrees  converted  into  an  ordinary  granu- 
lating surface,  and  the  dead  tissue  is  detached 
and  cast  off.  The  time  required  for  this 
separation  varies  with  the  buUi  of  the  dead 
portion,  the  nature  of  the  tissue,  and  the 
vitality  of  the  individual.  The  risk  of  sep- 
ticaemic  poisoning  is  present  throughout  the 
entire  course  of  the  disease. 

Diagnosis. — The  diagnosis  of  gangrene  of 
external  parts  cannot  be  attended  with  any 
difdculty ;  the  evidence  of  its  presence  being 
readily  appreciated  when  the  symptoms 
already  described  make  their  appearance. 

Prognosis. — The  prognosis  of  a  case  of 
gangrene  will  mainly  depend  on  the  likeli- 
hood of  the  disease  becoming  limited,  the 
strength  of  the  patient,  and  the  conditions 
in  which  he  is  placed  ;  which  are  all  at  first 
diflicult  to  determine.  The  cause  of  the  gan- 
grene, and  the  presence  or  absence  of  organic 
mischief  elsewhere,  also  exercise  a  great  in- 
fluence.   "When  the  malady  is  dependent  on 
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a  constitutional  canse,  there  will  be  little 
tendency  to  delimitation  and  a  bad  prospect 
of  recovery.  When  the  cause  is  local,  and 
the  destruction  of  tissue  neither  extensive 
nor  invading  a  vital  part,  the  prognosis  wiU 
be  favourable.  But  a  local  injury,  when  the 
conditions  are  unfavourable,  may  be  followed 
by  a  severe  and  extensive  gangrene,  or  some 
essential  part  of  the  body  may  become  im- 
plicated. 

Treatment. — When  gangrene  is  imminent, 
our  first  care  should  be  to  adopt  means  to 
support  the  vital  warmth  of  the  part,  and  to 
encourage  and  relieve  the  embarrassed  circu- 
lation. AVhen  the  disease  is  fully  developed, 
our  attention  must  be  directed  to  control  as 
far  as  practicable  the  spread  of  the  disease ; 
to  favour  the  separation  of  the  dead  tissue ; 
and  to  keep  the  parts  as  clean  and  harmless 
as  possible.  We  must  also  anticipate  com- 
plications, or  combat  them  when  they  occur ; 
and  support  the  patient's  strength  by  good 
food,  stimulants,  and  fresh  air,  together  with 
opiates  sufficient  to  allay  pain.  A  limited 
traumatic  gangrene  is  to  be  treated  as  an 
ordinary  sloughing  wound.  If  a  complete 
portion  of  a  limb  be  involved,  amputation 
should  be  performed  as  soon  as  the  line  of  i 
demarcation  is  established.  In  gangrene  due  j 
to  arterial  obstruction,  the  extremity  should 
be  raised  to  assist  the  return  of  venous  blood ; 
antiseptic  dressings  and  cotton-wool  applied 
locally ;  and  plenty  of  bland  food  administered  j 
at  frequent  intervals.  When  the  whole  limb 
is  affected,  natiu-e  may  be  assisted  by  com- 
pleting the  amputation  of  the  part  as  soon  as 
the  limiting  line  is  distinct.  In  gangrene 
caused  by  the  ligature  or  rupture  of  a  main 
artery,  or  the  pressure  of  an  aneurysm,  ampu- 
tation close  to  the  seat  of  the  lesion  may  at 
once  be  performed,  as  the  gangrene  will  not 
extend  higher  than  this  point ;  but  even  mider 
these  circumstances  it  may  often  be  safer  to 
await  indications  of  a  commencing  demar- 
cation than  to  amputate  previously.  In 
spreading  traumatic  gangrene  early  amputa- 
tion of  the  afi'ected  limb  has  been  strongly 
recommended ;  but  as  this  caimot  remove  \ 
the  already  poisoned  condition  of  the  blood, 
upon  which  in  all  probability  the  gangrene  j 
depends,  it  is  generally  a  useless  measure,  I 
as  the  gangrenous  action  would  invade  the 
stump.  It  affords,  however,  the  only  possible 
chance.  In  senile  gangrene  ami)xitation  is 
sometimes  indicated,  and  the  dead  parts 
may  be  removed  near  to  the  demarcating 
line ;  but  an  amputation  higher  up,  as  in  the 
thigh,  has  been  advocated,  where  the  pro- 
spects of  repair  due  to  the  more  vigorous 
circulation  will  be  presiimably  better.  In 
cases  where  traumatic  gangrene  is  localised 
and  dependent  merely  upon  the  violence  of 
the  injury,  the  vitality  of  the  individual  will 
be  sufficient  to  neutralise  the  mischief,  un- 
less it  be  very  extensive.  A  line  of  demar- 
cation will  appear,  and  then,  but  not  before. 


will  it  be  proper  to  amputate,  unless  the 
part  be  otherwise  hopelessly  injured,  or  a 
large  articulation  opened,  when  immediate 
amputation  is  indicated. 

For  the  treatment  of  gangrene  occurring 
in  internal  organs  the  reader  is  referred  to 
the  articles  on  the  diseases  of  the  several 
viscera.  William  Mac  Cormac. 

GARGLE  (yapyapi(o),I  wash  the  throat). 
— Synon.  :  Fr.  Gargarisme ;  Ger.  Gurgel- 
mittel. 

Definition. — Gargles  are  liquids  employed 
for  the  production  of  local  effects  on  the  throat 
and  pharynx. 

Mode  of  Gargling. — Gargling  consists  in 
taking  about  a  tablespoonful,  more  or  less, 
of  the  gargle  into  the  mouth,  throwing  back 
the  head,  and  agitating  the  liquid  by  the  air 
expelled  through  the  larjTix.  With  some 
persons  the  gargle  goes  little  beyond  the  uvula 
and  base  of  the  tongue ;  but  if  the  head  be 
thrown  well  back,  the  fluid  can  be  made  to 
pass  into  the  cavity  of  the  phar^nix,  and  may 
even  reach  the  larynx  and  vocal  cords.  The 
tension  of  the  muscles,  in  thus  throwing  back 
the  head,  is  apt  to  provoke  efforts  at  degluti- 
tion, so  that  sometimes  small  portions  of  the 
gargle  may  be  swallowed  ;  and  occasionally 
the  effort  terminates  abruptly  in  the  patient 
jerking  his  head  forwards,  and  expelling  the 
gargle  forcibly  through  the  nose. 

Dr.  H.  Guinier,  of  Cauterets,  has  demon- 
strated a  method  of  gargling  the  laryngeal 
cavity.  His  instructions  are  as  follows : 
(1)  Slightly  to  raise  the  head ;  (2)  to  open  the 
mouth  moderately ;  (3)  to  protrude  the  chin 
and  lower  jaw  ;  (4)  to  emit  tlie  sound  of  the 
double  vowel  ce.  These  four  movements 
open  largely  the  back  of  the  mouth,  lift  the 
velmn  palati  and  uvula,  separate  the  base  of 
the  tongue  from  the  posterior  wall,  and  allow 
the  liquid  used  for  gargling  to  gravitate  into 
the  cavity  of  the  larynx.  One  expiratory  act 
is  the  only  respiratory  movement  that  is  now 
possible,  deglutition  is  under  control,  and  the 
gargle  Lathes  the  pharynx  and  supraglottic 
portion  of  the  larynx.  When  it  is  desirable 
to  gargle  the  back  of  the  pharynx  and  pos- 
terior nares,  the  patient  must  tn.ke  a  mouth- 
ful of  the  gargle,  and  iTse  it  as  he  lies  flat  on 
his  back  with  his  tongue  drawn  forward. 

Uses  and  Composition. — The  use  of  gar- 
gles is  contra-indicated  in  parencliymatous 
inflammations  of  the  tonsils,  and  in  all  cases 
where  movement  of  the  fauces  causes  severe 
pain  ;  and  where,  as  in  some  persons,  an  in- 
ability exists  to  retain  liquid  beyond  the 
anterior  pillars  of  the  fauces :  for  these  it  is 
more  convenient  to  applj'  the  fluid  to  the 
fauces  and  pharynx,  either  by  injection,  or  in 
the  form  of  a  medicated  spray,  or  else  by  aid 
of  a  brush  or  sponge. 

Gargles  vary  in  composition  according  to 
their  object.  If  prescribed  with  the  view  of 
exercising  the  muscles  of  the  soft  palate  and 
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pharynx,  and  thereby  increasing  their  tone, 
cold  or  iced  water  is  generally  sufficient.  If 
with  the  view  of  reducing  and  allaying  local 
inflammatory  conditions  of  the  throat,  solu- 
tions of  chlorate  or  nitrate  of  potassium  or  of 
borax  (two  drachms  to  eight  ounces),  or  of 
solution  of  acetate  of  ammonium  (one  part 
in  four),  combined  with  infusion  of  linseed, 
thin  gruel,  or  water,  and  used  warm,  are  the 
best.  When  it  is  desirable  to  excite  the  mu- 
cous membrane  and  neighbouring  glands  to 
further  secretion,  and  thus  reduce  local  con- 
gestion, stimulant  gargles  are  iiseful,  such  as 
the  tinctures  of  capsicum  (half  a  drachm  to 
eight  oimces),  arnica,  myrrh,  pyrethrum,  and 
eucalyptus  rostrata  (two  drachms  to  eight 
ounces) ;  this  class  of  gargles  often  relieving 
the  deaiiiess  caused  by  obstruction  of  the  Eus- 
tachian tubes,  by  increasing  the  pharyngeal 
secretion.  To  check  excessive  secretion,  as- 
tringents are  advisable  in  the  form  of  the  salts 
of  iron  and  zinc,  iron-alum  or  alum  (forty 
grains  to  eight  oimces),  tannin  (half  a  drachm 
to  eight  ounces),  or  infusion  of  rhatany.  If 
we  require  to  check  ulceration,  or  to  dilute 
ajid  purify  foul  or  putrid  secretions  from  the 
throat  and  tonsils,  antiseptic  gargles  wUl 
answer  the  purpose,  composed  of  one  or  two 
drachms  of  liquor  potassii  permanganatis  to 
a  pint  of  water,  or  one  drachm  of  solution  of 
chlorinated  soda  to  half  a  pint  of  water,  or 
sulphurous  acid  one  part  to  four,  or  glycerine 
of  carbohc  acid  (half  an  ounce  to  eight 
ounces).  In  cases  of  syphQitic  sore-throat, 
a  gargle  of  perchloride  of  mercury  (three 
grains  to  eight  ounces)  has  been  recom-  | 
mended.  In  many  cases  combinations  of 
different  kinds  of  gargles  are  beneficial. 
Water,  barley-water,  rose  or  orange-flower 
water  sweetened  with  a  little  honey,  glyce- 
rine, or  syrup,  constitute  the  bases  of  most 
gargles.  John  C.  Thoeowgood.  | 

GASTEIN,  in  the  Austrian  Alps.  ' 

Simple  thermal  waters.  See  Mineral  ! 
Waters.  > 

GASTRAIiGIA  {yaa-rrip,  the  stomach;  ! 
and  oX-yos,  pain). — Synon.  :  Gastrodynia  ;  Fr.  ' 
Oastralgie;  Ger.Gastralgie;  Magenschmerz.  \ 

Definition. — Pain  in  the  stomach,  which 
occurs  in  various  disorders  of  that  organ  and 
related  parts. 

Symptoms. — In  acute  erythematous  gas- 
tritis a  burning  painful  sensation  affecting 
the  stomach,  and  not  infrequently  extending 
up  the  cesophagus,  is  felt  almost  immediately 
after  taking  food  or  a  stimulant  liquid.  In 
acute  catarrhal  gastritis  pain  is  seldom  com- 
plained of.  In  ordinary  chronic  gastritis  it 
is  usually  absent ;  or,  at  most,  only  a  slight 
heaviness  or  fulness  after  food  forms  a  symp- 
tom of  the  malady.  In  what  the  writer  has 
named  '  eczema  of  the  stomach  '  the  pain  is 
very  severe,  comes  on  two  or  three  hours 
after  food,  and  is  temporarily  relieved  by 
eating.    The  same  kind  of  pain  may  be  ob- 


served whenever  there  is  profuse  mucous 
secretion,  but  it  is  less  severe  than  in  cases 
where  gastric  disturbance  replaces  eruptions 
of  the  skin.  The  pain  accompanying  pyrosis 
is  of  a  spasmodic  character,  and  is  relieved 
by  the  ejection  of  a  tasteless  fluid.  Severe 
pain  is  a  common  accompaniment  of  atonic 
dyspepsia  occurring  in  nervous  or  hysterical 
persons.  It  comes  on  when  the  stomach  is 
empty,  but  is  often  aggravated  directly  after 
food,  and  is  relieved  by  the  escape  of  flatus, 
and  by  stimulants.  The  most  severe  gas- 
tralgia  is  that  accompanying  ulceration  of 
the  stomach.  In  this  disorder  it  is  referred 
to  one  spot,  and  is  likewise  often  felt  in  the 
back.  The  mere  fact  that  a  pain  in  the  epi- 
gastric region  is  confined  to  one  small  spot 
should  induce  the  practitioner  to  view  the 
case  with  suspicion.  The  pain  in  ulceration 
is  usually  absent  when  the  stomach  is  empty, 
but  comes  on  from  two  to  ten  minutes  after 
food.  In  other  instances  a  longer  period, 
such  as  half  an  hour,  elapses ;  but  it  is  this 
definite  relation  to  the  digestive  process  that 
makes  the  pain  of  ulceration  characteristic 
of  the  disease.  It  is  usually  said  that  when 
the  pain  comes  on  directly  after  food  the 
cardiac  region  is  the  seat  of  the  ulcer ;  and 
where  a  longer  interval  takes  place  the  sore 
will  be  found  near  the  pylorus.  This,  if  true 
as  a  general  rule,  is,  nevertheless,  open  to 
many  exceptions ;  for,  as  a  patient  observed, 
the  pain  occurred  later  after  taking  food  in 
proportion  as  she  improved  in  health,  and 
the  first  evidence  of  a  relapse  was  the  short- 
ness of  the  interval  of  ease  after  eating.  In 
cancer  the  pain  is  more  continuous  than  in 
simple  ulcer  ;  it  is  less  influenced  by  the 
digestive  process,  and  is  more  diffased.  It  is, 
however,  no  imcommon  circumstance  to  find 
cancer  of  the  stomach  without  any  complaint 
of  pain.  The  softer  kinds  of  malignant  growth 
seem  to  the  writer  least  apt  to  cause  suffering, 
probably  because  the  peritoneum  is  less  hable 
in  such  cases,  than  in  the  other  forms,  to  be 
affected  with  inflammatory  action. 

Neuralgia  of  the  stomach  is  a  favourite  dis- 
ease with  some  authors.  There  is  no  doubt 
that  the  normal  sensibility  of  the  stomach  is 
vastly  exaggerated  under  some  conditions,  but 
the  writer's  observation  leads  him  to  believe 
that  neiuralgic  pain  affecting  the  stomach  in- 
dependently of  other  disease,  is  a  much  rarer 
complaint  than  is  generally  supposed  {see 
Stomach,  Diseases  of).  The  writer  has  met 
with  three  different  forms  of  pain  in  the 
region  of  the  stomach  ascribed  to  neuralgia, 
which  are  evidently  of  a  different  nature : 
(1)  Where  severe  pain  has  come  on  at  some 
period  of  the  day  at  a  certain  hour,  at  a  con- 
siderable period  after  the  commencement  of 
digestion.  In  many  of  these  cases  it  has 
been  evident  on  inquiry  that  the  apparent 
periodicity  was  the  result  of  the  punctual 
disposal  of  the  chief  meal  of  the  day.  They 
were,  in  fact,  cases  of  chronic  catarrhal  gas- 
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tritis  attended  with  considerable  secretion ; 
most  of  them  occmn-ed  in  gouty  men,  and 
might  be  classed  under  the  head  of  eczema, 
rather  than  of  neuralgia  of  the  stomach. 

(2)  Cases  such  as  the  following:  A  young  lady 
had  suffered  for  many  months  from  agonising 
pain  in  the  left  hypochondrium,  coming  on 
at  each  menstrual  period,  and  resisting  aU 
methods  of  treatment.  In  this  and  other 
similar  cases,  it  will  be  found  that  the  seat 
of  the  pain  is  reaUy  external,  in  the  inter- 
costal nerve,  and  not  in  the  stomach  itself. 

(3)  Severe  attacks  of  pain  in  the  left  hypo- 
chondrium and  epigastrium  in  females  of  a 
nervous  temperament,  who  had  either  been 
born,  or  had  passed  most  of  their  lives,  in 
tropical  covmtries.  The  real  seat  of  the  pain 
in  such  cases  appears  to  be  the  colon  ;  there 
is  always  constipation ;  and  a  mild  aperient 
and  tonic  treatment  is  usually  effectual  in 
removing  or  ameliorating  the  complaint. 

S.  Fenwick. 

GASTRIC  FEVER  (yavri^p,  the 
stomach). — A  popular  name  for  a  febrile 
condition  attended  with  prominent  gastric 
symptoms ;  as  well  as  for  typhoid  fever.  See 
Typhoid  Fever. 

GASTRIC  GLANDS,  Diseases  of 

(yaffTrjp,  the  stomach). — See  Stomach,  Dis- 
eases of. 

GASTRIC  ULCER  {yaar^p,  the 
stomach). — See  Stomach,  Diseases  of. 

GASTRITIS  {ya(TTfjp,  the  stomach).— 
Inflammation  of  the  stomach.   See  Stomach, 

Diseases  of. 

GASTRODYNIA  {yatrr^ip,  the  stomach; 
and  obvvr],  pain). — A  painful  affection  of  the 
stomach,  generally  considered  as  of  a  neu- 
ralgic nature.    See  Gastralgia. 

GASTRO-ENTERIC  iyaffr^jp,  the  sto- 
mach ;  and  evrepov,  the  intestine). — This  term 
is  applied  to  those  morbid  states  in  which 
the  stomach  and  intestine  are  simultane- 
ously affected.  The  continuity  and  similarity 
in  structure  of  these  viscera  render  them 
peculiarly  liable  to  coincident  disease ;  and 
this  is  more  particularly  noticed  in  affec- 
tions of  an  inflanunatory  type  (gastro-enter- 
itis),  or  of  a  degenerative  natm-e.  At  the 
same  tune,  as  gastritis  may  occur  and  run 
its  com'se  without  giving  any  indication  that 
the  intestine  is  involved,  so  enteritis  may  be 
developed  with  little  or  no  disorder  of  the 
stomach.  The  same  causes  appear  to  de- 
termine similar  diseases  in  the  stomach  and 
in  the  intestine ;  but  why  at  one  time  both 
should  suffer,  and  at  another  time  one  should 
escape,  is  not  known.  Occasionally  it  would 
seem  that  the  entire  alimentary  canal  be- 
yond the  oesophagus  is  attacked  at  once,  and 
the  gastro-intestinal  catarrh  of  children  is 
an  example  of  this.    Sometimes  the  disorder 


commences  in  one  part  of  the  canal,  and 
spreads  xmtW  both  the  stomach  and  the  in- 
testine are  involved.  See  Intestines,  Dis- 
eases of ;  and  Stomach,  Diseases  of. 

"W.  H.  Allchin. 

GASTRORRHCEA  (yao-riyp,  the  sto- 
mach ;  and  pem,  I  flow). — An  excessive  flow 
of  mucus  from  the  lining  membrane  of  the 
stomach,  due   to   catarrh.     See  Stomach, 
!  Diseases  of. 

\     GELATINIFORM    CANCER.  —  A 

synonjrm  for  colloid  cancer.    See  Cancer. 

GENERAL. — This  word,  as  employed 
in  relation  to  medicine,  has  several  applica- 
tions. Thus  we  speak  of  a  general  disease, 
which  is  a  disease  affecting  the  whole  system, 
as  distmguished  from  a  local  affection.  As 
further  examples  may  be  mentioned  general 
debility,  general  paralysis,  and  general 
dropsy.  So,  with  respect  to  therapeutics, 
general  treatment  refers  to  remedial  mea- 
j  sures  intended  to  affect  the  organism  as  a 
whole.  In  connexion  with  the  sciences  of 
therapeutics,  pathology,  &c.,  the  word  general 
is  intended  to  denote  the  essential  principles 
of  these  sciences,  as  distinguished  from  their 
special  divisions. 

GENERAL  PARALYSIS  OP  THE 
INSANE. — Synon.  :  General  Paresis  ;  De- 
mentia paralytica ;  Fr.  Paralysie  generale 
incomplete;  Periencephalite  chroniqiie  dif- 
fuse ;  Ger.  Allgemeine  progressive  Gehirn- 
Idliinung ;  Paralytischer  Blodsinn. 

Definition. — A  gradual  loss  of  the  power 
of  co-ordinated  movement,  accompanied  by 
gradually  increasing  mental  disturbance  and 
decay. 

Etiology. — The  subjects  of  general  para- 
lysis are  most  frequently  of  the  male  sex, 
and  between  30  and  50  years  of  age.    It  may 
be  brought  on  by  excessive  mental  labour,  by 
severe  anxiety,  by  alcoholic  or  venereal  excess, 
or  by  any  prolonged  strain  upon  the  mental 
organisation.    It  may  also  be  induced  by  a 
j  blow   or  other  direct  injury  to  the  head. 
I  Hereditary  predisposition  is  probably  not 
I  without  influence  upon  its  production,  but 
this  is  not  so  frequently  present  as  in  most 
other  forms  of  insanity.    The  disease  most 
frequently  attacks  persons  who  have  previ- 
ously been  apparently  in  the  enjoyment  of 
vigorous  health. 

Anatomical  Characters. — General  para- 
lysis is  characterised  by  atrophic  and  de- 
generative changes  of  the  cerebrum  chiefly 
affecting  the  convolutions  of  the  vertex,  of 
the  anterior  and  middle  lobes,  and  round  the 
olfactory  bulbs  at  the  base.  These  changes 
involve  destruction  of  the  nerve-cells  of  the 
outer  layers  of  the  cortex,  and  aiigmentation 
of  the  lymph-connective  system.  There  is 
also  thickening  of  the  membranes,  adhesion 
of  the  pia  to  the  surface  of  the  convolutions, 
thickening  of  the  coats  of  the  blood-vessels, 
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enlargement  and  sacculation  of  the  perivas- 
cular canals,  and  engorgement  with  disin- 
tegrated material.  In  advanced  cases  the 
degenerative  changes  affect  every  part  of  the 
nervous  system. 

Symptoms. — Physical. — Thephysicalsymp- 
toms  of  general  paralysis  of  the  insane  are 
first  apparent  in  the  muscles  of  articulation 
and  expression.  There  is  an  occasional 
thickness  of  utterance,  perhaps  observable 
only  in  the  pronunciation  of  the  more  complex 
sounds,  and  a  peculiar  convulsive  tremor  of 
the  upper  lip  accompanying  the  least  excite- 
ment. A  similar  fibrillar  trembling  may 
also  be  observed  in  the  tongue,  when  an 
attempt  is  made  to  hold  it  out.  A  loss  of 
fi-eedom  of  stroke  in  the  handwriting  is  mani- 
fested at  an  early  stage.  This  loss  of  muscu- 
lar control  gradually  spreads  over  the  whole 
system,  its  onward  course  being,  however, 
not  infrequently  interrupted  by  very  remark- 
able though  generally  brief  remissions.  Be- 
fore the  patient  is  laid  completely  prostrate, 
the  affection  both  of  articulation  and  of  gait 
strongly  resembles  the  failure  of  co-ordinate 
movement  produced  by  drunkenness.  In 
the  last  stage  the  patient  lies  quite  helpless  ; 
the  power  of  articulation  and  every  kind  of 
voluntary  movement  are  lost ;  there  is  also  a 
strong  tendency  to  the  formation  of  bed-sores ; 
and  spots  of  ecchymosis  are  apt  to  appear  on 
the  application  of  even  gentle  pressm-e.  In- 
equality of  the  pupils  is  usual  from  the  com- 
mencement of  the  illness ;  but  they  do  not 
often  remain  long  in  one  condition,  some- 
times one  pupil  and  sometimes  the  other 
being  dilated  or  contracted.  A  characteristic 
feature  of  the  disease  is  the  occurrence  of 
congestive  or  epileptiform  attacks,  but  they  are 
very  variable,  both  in  their  frequency  and  in 
the  stage  at  which  they  are  first  observed. 

Mental. — The  mental  symptoms  generally 
precede  the  physical,  though  some  cases 
occm'  in  which  the  condition  of  the  mind 
is  not  such  as  to  attract  attention  till  some 
time  after  the  motor  symptoms  have  become 
obvious.  Sleeplessness  and  general  rest- 
lessness are  usually  the  first  indications  of 
the  derangement,  and  with  these  may 
be  associated  transient  states  of  depression 
and  hypochondriacal  fancies.  Enfeeblement, 
shovra  by  forgetfiilness  and  incapacity  for 
continuous  thought,  is  generally  an  early 
symptom;  and  in  some  cases  a  gradual 
increase  of  this  enfeeblement,  tUl  absolute 
fatuity  is  reached,  constitutes  the  prominent 
mental  symptom.  A  common  condition  from 
the  commencement  is  an  inordinate  disposi- 
tion to  embark  in  any,  even  the  most  imprac- 
ticable, undertaking  that  may  be  suggested. 
There  is  always  observed  a  peculiar  facility 
of  disposition,  generally  good-humoured, 
but  liable  to  be  interrupted  by  fits  of  pas- 
sionate excitement.  Frequently  there  is  a 
very  remarkable  extravagance,  both  in  thought 
and  act.  In  most  cases  acute  maniacal  attacks 


take  place,  in  which  the  excitement  presents 
a  specially  extravagant  character.  The  sem- 
blance of  probability  and  coherence  found 
in  ordinary  acute  mania  is  generally  absent. 
The  prevailing  ideas  are  of  grandeur,  colossal 
size,  infinite  number,  power,  wealth,  and  rank, 
all  heaped  together  in  wild  confusion.  Every 
such  maniacal  attack  marks  an  appreciable 
step  in  the  progress  of  mental  decay ;  and  the 
tendency  is  always  more  or  less  steadily  to 
complete  fatuity.  In  some  comparatively 
rare  cases,  especially  where  there  is  a  ten- 
dency to  phthisis,  the  mental  condition  is 
mainly  one  of  depression.  Remarkable  re- 
missions of  all  the  symptoms  are  sometime? 
met  with. 

Diagnosis.  —  The  diseases  from  which 
general  paralysis  of  the  insane  requires  to 
be  distinguished  are  paralysis  due  to  cere- 
bral haemorrhage,  embolism,  encephalitis,  or 
tumoiu-  of  the  brain ;  hysterical  and  toxic 
paralysis ;  syphilitic  disease  of  the  brain ; 
locomotor  ataxy  ;  alcoholic  insanity ;  senile 
dementia ;  and  muscular  atrophy.  The  dia- 
gnosis is  generally  easy,  if  attention  be  paid 
to  the  presence  or  absence  of  the  convulsive 
tremors  in  the  muscles  of  articulation  at  the 
cormnencement ;  the  general  and  progressive 
course  of  the  loss  of  co-ordination  ;  and  the 
peculiar  mental  facility  and  extravagance. 

Prognosis. — Complete  recovery  seldom,  if 
ever,  takes  place  in  general  paralysis  of  the 
insane.  The  ordinary  duration  of  the  disease 
is  from  a  few  months  to  three  or  four  years, 
though  cases  of  ten  years'  duration  occasion- 
ally occur. 

Treatment. — In  ordinary  circumstances 
the  treatment  cannot  be  properly  carried  out 
in  a  private  house ;  removal  to  an  asylum 
will  therefore  generally  be  necessary.  Little 
benefit  is  to  be  derived  from  drugs.  The  diet 
ought  to  be  nutritious,  but  non-stimulating. 
The  food  ought  to  be  minced  or  pulpy,  and 
care  should  be  taken  to  prevent  an  accumu- 
lation of  it  in  the  pharynx,  as  fatal  choking 
is  sometimes  produced  in  that  way.  If  this 
should  be  threatened,  the  tongue  should  be 
immediately  pulled  forward,  and  the  bolus 
extracted  with  the  finger.  On  account  of  the 
liabihty  to  bed-sores,  the  patient  should  as 
long  as  possible  be  prevented  from  lying 
constantly  in  bed.  John  Sibbald. 

GERMS  OF  DISEASE.— This  is  a 
phrase  in  common  use,  the  acceptation  of 
which  is  various,  and  often  more  or  less 
vague.  So  far  as  it  refers  to  actual  things 
or  objects,  they  also  are  probably  diverse  in 
nature,  though  at  present  our  knowledge  of 
many  of  them  is  based  rather  upon  conjecture 
than  actual  experience. 

As  a  phrase,  '  germs  of  disease '  is  most 
commonly  used  in  the  following  modes  : — 

{a)  A  person  may  be  said  to  inherit  the 
germs  of  disease  when  there  is  reason  to 
believe  that  the  constitutional,  general,  or 
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local  disease  from  which  he  is  suffering  is  of  i 
a  kind  which  has  been  common  in  the  family  t 
or  stock  whence  he  has  descended,  and  when 
the  disease  is  one  which  seems  prone  to 
manifest  itself  in  this  way.    It  may,  in  this 
sense,  be  said  that  a  person  inherits  the 
germs  of  gout,  scrofula,  tuberculosis,  cancer,  ! 
or  sypliilis ;  and,  in  either  of  such  cases  (with  ! 
the  possible  exception  of  the  two  latter),  no 
one  would,  on  reflection,  be  able  to  find  that 
he  meant  anything  else  than  that  the  patient 
had  inherited  a  certain  general  disposition, 
habit,  or  bodily  tendency,  in  which,  under  the 
influence  of  slight  exciting  causes,  one  of  these 
morbid  conditions  should  be  prone  to  manifest 
itself. 

(b)  In  a  still  looser  sense,  the  phrase  is 
sometimes  used  to  signify  the  mere  com- 
mencement or  initial  stage  of  a  certain 
disease,  as  when  it  is  said  that  the  germs  of 
a  phthisical  patient's  malady  date  from  a 
certain  catarrhal  attack,  or  that  a  patient 
now  suffering  from  a  severe  brain-affection 
contracted  the  germs  of  his  disease  in  India 
or  elsewhere  on  the  occasion  of  some  slight 
sunstroke.  Here  the  expression  would  be 
used  in  a  piu*ely  metaphorical  sense. 

(c)  The  phrase  is  most  commonly  employed, 
however,  in  reference  to  the  real  or  supposed 
causes  of  commimicable  morbid  processes  or 
diseases,  either  local  or  general — those  which 
spread  either  from  part  to  part  in  the  same 
person,  or  from  person  to  person  in  the  same 
community. 

In  the  spread  from  part  to  part,  as  during 
the  '  generalisation  '  of  some  malignant  new- 
growth,  the  agency  of  '  germs  of  disease  '  is, 
perhaps,  not  infrequently  more  imaginary 
than  real.  Results  are  apt  to  be  ascribed  to 
'  infection  '  where  nothing  of  the  kind  has 
been  in  operation — as  when  similar  perverted 
tissue-changes  may  chance  to  manifest  them- 
selves, either  simultaneously  or  consecutively, 
m  different  parts  of  the  body,  as  results  of 
some  single  or  similar  underlying  cause  or 
tendency. 

In  the  spread  from  person  to  person  of 
local  or  general  contagious  affections,  the 
same  possible  source  of  fallacy  has  to  be 
borne  in  mind.  We  must  be  upon  our  guard 
against  ascribing  too  general  an  influence  to 
'  germs  of  disease.'  In  certain  cases  these 
may  have  been  in  the  first  place  non-existent, 
as  when  such  a  disease  has  been  '  autogene- 
tic,'  and  in  no  sense  a  derivative  of  antecedent 
disease  of  the  same  kind.  This  caution  is 
especially  applicable  in  regard  to  such  an 
affection  as  erysijielas — which,  although  cer- 
tainly contagious,  is  also  on  very  good  gi-ounds 
judged  to  be  '  generable,'  especially  dm'ing 
certain  states  of  lowered  health  induced  by 
renal  disease  and  some  other  visceral  affec- 
tions. If  it  is  not  so  certainly  established,  it 
is  by  many  deemed  probable,  that  a  similar 
caution  may  be  necessary  in  regard  to  some 
more  general  contagious  affections,  such  as 


diphtheria,  typhoid,  typhus,  and  relapsing 
fever,  and  cholera,  which,  though  certainly 
contagious,  may  also  be  autogenetic.  On  this 
subject,  however,  much  doubt  and  uncertainty 
still  prevail. 

The  consideration  of  this  third  use  of  the 
phrase  '  germs  of  disease '  conducts  us  natu- 
rally to  the  question  as  to  the  natvire  of  the 
things  or  objects  which  may  be  included 
under  the  same  name,  and  this  again  to  the 
modes  in  which  they  operate.  But  as  these 
are  questions  which  are  discussed  imder 
Contagion,  ftirther  reference  to  them  here  is 
imnecessary.    Sec  also  Micro-Organisms. 

H.  Charlton  Bastian. 

GERONTOXON  {yipcov,  an  old  man; 
and  To^ov,  a  bow). — A  synonym  for  arcus 
senilis.    See  Arcus  senilis. 

GEYSERS,  The,  in  Sonoma  County, 
California,  U.S.A.  —  Hot  sj^rings,  with 
alum,  iron,  and  sulphur.  See  Mineral 
Waters. 

GEYSERS,  The,  in  Wyoming  Terri- 
tory,U.S.A. — Thermal  waters.  See  Mine- 
ral Waters. 

GIDDINESS  (Sax. ^'idi^'.turnmg  round). 
— A  synonym  for  vertigo.    See  Vertigo. 

GIESSHUBEL,  in  Bohemia.— Acidu- 
lous alkaline  table  water.  See  Mineral 
Waters. 

GINGIVITIS  (gingivcB,  the  gums). 
Inflammation  of  the  gums.  See  Mouth, 
Diseases  of. 

GLANDERS  {glans, an  acorn). — Synon. : 
Equinia ;  Fr.  Morve ;  Ger.  Rots.  Its  asso- 
ciated condition  is  named  Farcy ;  Fr.  Far- 
cin; Ger.  Wurm;  Hautwitrm. 

Definition.— A  contagious  febrile  disease, 
associated  with  the  presence  of  a  specific 
microbe — the  bacillus  mallei;  communicated 
to  man  from  the  horse,  ass,  or  mule ;  charac- 
terised by  inflammatory  lesions  of  the  nasal 
and  respiratory  mucous  membranes,  and  of 
the  lymphatic  vessels  and  glands,  with  general 
pyrexia,  pains  in  the  joints  and  muscles, 
and  great  prostration,  and  usually  accom- 
panied by  a  pustular  cutaneous  eruption. 

The  local  manifestations  vary  in  order  of 
appearance,  and  in  comparative  severity  in 
different  cases.  In  those  in  which  the  nasal 
and  respiratory  mucous  membranes  are 
earhest  or  most  severely  affected,  the  disease 
is  customarily  called  '  glanders  ; '  while  to 
those  in  which  the  lymphatic  system  first 
and  especially  suffers,  the  designation  '  farcy ' 
is  applied.  But  no  sufficient  reason  exists 
for  considering  glanders  and  farcy  as  dis- 
tinct diseases.  They  are  commonly  asso- 
ciated ;  and  whichever  set  of  symptoms  may 
appear  first,  the  other,  as  a  rule,  sooner  or 
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later  follows.  Further,  it  has  been  proved 
that  the  same  virus  may  give  rise  to  either 
set  of  symptoms,  or  to  both.  And  it  would 
seem  that  the  order  of  appearance  is  deter- 
mined in  great  measure  by  the  mode  of  com- 
munication of  the  virus,  as  well  as  to  some 
extent  perhaps  by  the  condition  and  consti- 
tution of  the  recipient. 

Glanders  in  man  is  a  very  rare  disease ; 
and  it  is  only  within  the  last  sixty  or  seventy 
years  that  its  occurrence  has  been  clearly 
recognised,  and  its  history  made  out.  When 
it  does  occur,  it  proves  fatal  in  a  very  large 
proportion  of  cases.  Taking  the  acute  and 
chronic  cases  together,  208  out  of  245  are  re- 
corded as  having  terminated  fatally.  Never- 
theless, out  of  2,026,296  deaths  in  England 
and  Wales  during  the  four  years  1871-1874 
no  more  than  19  were  registered  as  due  to 
glanders,  and  during  the  four  years  1885- 
1888  only  18  out  of  2,101,755  deaths.  The 
slight  decrease  in  the  proportion  during  the 
later  period  is  worthy  of  note  as  due  in 
measure  probably  to  the  more  stringent  pre- 
cautions observed.  During  the  year  1889, 
however,  there  were  recorded  8  fatal  cases  of 
glanders  out  of  518,353  deaths. 

^Etiology. — There  is  no  evidence  to  sug- 
gest that  glanders  ever  originates  in  man, 
whatever  may  be  the  case  with  regard  to  the 
lower  animals.  It  is  always  communicated ; 
and  almost  always  by  direct  inoculation  of 
virus  from  a  diseased  animal.  Horses,  asses, 
mules,  some  carnivorous  animals,  as  lions, 
tigers,  &c.,  are  liable  to  take  the  disease ;  and, 
among  the  smaller  animals,  guinea-pigs, 
hedgehogs,  field-mice,  and  wood-mice.  Oxen 
seem  to  enjoy  immunity  even  when  experi- 
mentally inoculated,  as  also  rats,  white  mice, 
&c. ;  and  pigs,  dogs,  sheep,  and  rabbits  are 
only  slightly  susceptible.  In  some  few  in- 
stances the  disease  has  been  communicated 
from  man  to  man.  It  is  scarcely  ever 
met  with  except  in  those  who  are  more  or 
less  constantly  employed  among  horses,  and 
who  are  therefore  liable  from  time  to  time  to 
come  in  contact  with  diseased  animals,  or 
the  morbid  discharges  from  them.  The  mode 
of  communication  can  in  most  cases  be  easily 
traced;  and  generally  the  virus  is  derived 
from  the  secretion  of  the  nasal  mucous  mem- 
brane of  the  diseased  animal.  The  rarity  of 
the  disease  in  man,  considered  in  conjunc- 
tion with  its  comparative  ixequency  and  the 
rapidity  with  which  it  spreads  among  horses, 
would  seem  to  indicate  that  the  virus  is  more 
or  less  fixed,  and  not  readily  diffusible  through 
the  air,  and  that  man  is  not  very  susceptible 
to  its  influence. 

In  most  cases  the  history  renders  it  clear 
that  the  virus  has  been  received  through 
some  cut  or  abrasion  of  the  skin  or  mucous 
membrane.  In  some  few  instances  it  ap- 
pears probable  that  the  virus  may  have 
been  absorbed  through  tht  unbroken  mucous 
membrane  or  skm.    The  recent  sad  case 


resulting  in  the  death  of  Dr.  von  Hofinau, 
of  Vienna,  who  was  engaged  in  experimental 
investigations  into  the  propagation  of  glan- 
ders, seems  to  show  conclusively  that  ab- 
sorption may  take  place  through  the  mucous 
membrane  of  the  respiratory  tract  from  in- 
halation of  the  vfrus  ;  and  the  observations 
of  Dr.  Babes,  in  Roumania  (where  glanders 
appears  to  be  more  common  than  in  this 
country),  go  to  prove  that  without  solution  of 
continuity  of  skin  the  glanders  bacUli  may 
penetrate  by  following  the  hair-follicles,  in 
which  they  multiply  and,  proceeding  thence, 
may  infect  the  system. 

Symptoms  and  Course. — However  the  virus 
may  have  been  communicated,  a  period  of 
incubation  varying  fi-om  thi-ee  to  eight  days, 
and  in  some  rare  instances  prolonged  even 
to  three  weeks  or  more,  ensues  before  the 
symptoms  of  constitutional  infection  become 
manifest.  The  longer  the  period  of  incuba- 
tion, the  less  acute,  as  a  rule,  is  the  course  of 
the  disease.  The  duration  of  the  disease,  as 
weU  as  the  order  of  development  of  the  local 
affections,  varies  greatly  in  different  cases. 
Hence  the  classification,  on  the  one  hand, 
into  cases  of  acute,  subacute,  and  chronic 
glanders ;  and,  on  the  other,  into  cases  of 
acute  and  chronic  glanders,  and  acute  and 
chronic  farcy.  But  nothing  like  clear  lines 
of  distinction  can  be  drawn  between  any  of 
these  classes. 

The  earUest  constitutional  symptoms  are  a 
sense  of  general  discomfort,  fatigue,  prostra- 
tion, and  chilliness,  with  headache,  and 
obscure  pains  in  the  muscles  and  joints.  As 
the  disease  advances,  these  pains  become 
more  severe,  and  simulate  those  of  rheuma- 
tism. Pyrexia,  at  first  but  slight,  rapidly 
becomes  established.  The  pulse  is  quickened 
and  sometimes  full,  the  skin  hot  and  dry, 
the  tongiie  foul,  the  urine  scanty  and  high- 
coloured  ;  and  the  patient  suifers  much  from 
restlessness,  sleeplessness,  and  loss  of  appe- 
tite, often  with  obstmate  constipation.  Some- 
times the  feverislmess  is  intermittent,  but 
more  frequently  continued,  or  intermittent  at 
very  irregular  intervals.  Still  later,  rigors 
occur — more  severe  than  such  as  may  have 
occurred  at  an  earlier  period,  followed  by 
profuse  sour  perspirations  and  clamminess  of 
skin ;  the  pulse  becomes  very  rapid,  weak, 
and  compressible  ;  diarrhoea,  with  very  foetid 
stools,  succeeds  the  constipation ;  the  thirst 
is  excessive  ;  respiration  becomes  more  and 
more  difficult  and  laboured ;  low  delirium, 
with  tremors,  is  followed  by  coma;  and 
death  ensues  from  exhaustion.  In  the  acute 
form,  the  disease  runs  its  course  in  an 
average  period  of  about  sixteen  days ;  some 
cases  have  terminated  fatally  within  a  week ; 
others  have  been  prolonged  for  four  weeks. 
In  the  less  acute  form  the  duration  may  be 
from  six  weeks  to  two  months.  And  in  the 
most  chronic  form,  in  which  all  the  symptoms 
are  less  severe,  the  duration  may  extend  over 
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Beveral  months,  and  in  some  cases  recovery 
ultimately  takes  place. 

Local  manifestations.  —  In  association 
with  the  constitutional  symptoms  thus  in- 
dicated, the  following  local  manifestations 
present  themselves,  but,  as  already  stated, 
somewhat  differently  in  different  cases. 

The  wound  or  abrasion  through  which  the 
virus  has  been  introduced,  or  the  spot  at 
which  it  has  been  applied  (for  the  wound 
may  have  healed),  becomes  inflamed,  tense, 
painful,  and  surrounded  by  spreading  erysi- 
pelatous redness.  The  ulcer  which  appears 
enlarges,  assiunes  an  unhealthy,  corroded, 
chancroid  aspect,  and  discharges  dirty  sanious 
and  often  oifensive  matters. 

The  lymphatic  vessels  of  the  part  become 
inflamed,  and  present  a  knotted,  cord-like, 
and  subsequently  irregularly  nodulated  con- 
dition— the  farcy-huds'vd  the hmnan  subject. 
The  glands  are  infiltrated  and  enlarged,  and 
the  whole  part  is  swollen  and  cedematous. 
The  lymphatic  glands  and  vessels  of  other 
parts  subsequently  become  affected,  but  not 
perhaps  to  the  same  extent  as  in  the  horse. 
Resolution  and  absorption  to  a  greater  or  less 
extent  sometimes  take  place ;  but  much  more 
frequently  suppuration  of  low  type,  abscess- 
formation,  and  the  production  of  foul,  ulcer- 
ating cavities,  with  hard  irregular  edges,  and 
fistulae  follow. 

At  a  variable  period  in  the  coiu-se  of  the 
disease — iirom  within  forty- eight  hours  to  the 
end  of  three  or  four  weeks — an  eruption,  re- 
garded as  characteristic,  appears  on  the  skin, 
especially  on  the  face,  chest,  and  abdomen. 
This  first  shows  itself  as  irregularly  scattered 
collections  of  red  sjiots,  '  which  are  very 
small  and  resemble  fleabites,  but  soon  acquire 
a  papular  elevation,  subsequently  rising  above 
the  level  of  the  surface,  like  small  shot,  and 
assuming  a  yellowish  colour.  They  lie  each 
in  a  kind  of  hole  in  the  cerium,  as  if  the  latter 
had  been  punched  out '  (Virchow).  They 
appear  to  be  due  to  the  deposit  of  some  neo- 
plastic material,  which  subsequently  softens 
and  breaks  down.  By-and-by  they  become 
vesicular  (some  say  from  the  first  they  are 
vesicular),  and  then  rapidly  sero -purulent, 
with  inflamed  hvid  bases.  The  surrounding 
skin  is  red,  swollen,  and  erysipelatous-like. 
When  close  together,  these  pustules  become 
confluent,  and  give  rise  to  irregular  ulcerated 
surfaces,  with  soft,  brownish,  sloughy  coating. 
Large  collections  of  similar  deposit  in  the 
subcutaneous  tissue  give  rise  to  hard,  painful, 
boil-hke  formations,  which,  breaking  dovm, 
lead  to  extensive  sloughing  of  the  skin  and 
deeper  structures,  with  thick,  dirty  white  or 
sanguineous  offensive  discharge. 

The  mucous  membranes — and  first  and 
especially  that  of  the  nose — are  sooner  or 
later  affected  by  specific  inflammation  and 
ulceration.  Whether  the  inflammatory  pro- 
cess as  a  secondary  affection  more  often  be- 
gins in  them  or  in  the  skin  is  not  clearly 


made  out.  But  in  some  cases  in  man,  as 
commonly  in  the  horse,  the  disease  is  prob- 
ably communicated  by  application  of  virus 
to  the  mucous  membrane  of  the  nose  or  other 
part  of  the  respiratory  passages,  which  thus 
becomes  primarily  affected. 

When  the  nose  is  affected  (as  is  always  the 
case  primarily  or  secondarily  in  the  form  of 
the  disease  especially  called  glanders),  there 
is  first  a  discharge  of  comj)aratively  thin, 
colourless,  '  catarrhal '  mucus.  This  soon 
becomes  thicker  and  coloured  ;  and  there  is 
considerable  pain,  heat,  redness,  and  cedema- 
tous swelling  about  the  nose  itself  and  the 
adjacent  parts  of  the  face.  Ultimately  the 
discharge  becomes  thick,  sticky,  tenacious, 
and  semi-purulent,  of  a  dirty  yellowish  or 
brownish  coloiur,  and  ofteii  stained  with  blood. 
In  all  cases  probably  there  is  ulceration  of 
the  mucous  membrane,  following  tubercle- 
like  deposits  in  it ;  and  the  ulceration  some- 
times extends  so  deeply  as  to  lead  to  perfora- 
tion of  the  septum,  or  partial  destruction  of 
the  turbinated  or  palate  bones.  The  ulcera- 
tion often  occurs  only  in  the  upper  part  of  the 
nose ;  and  the  mucous  membrane  of  the 
frontal  and  other  sinuses  is  liable  to  be  simi- 
larly affected. 

When  the  lymphatic  and  cutaneous  sys- 
tems suffer  first  and  especially,  the  nasal 
mucous  membrane  is  not  affected  until  to- 
wards the  termination  of  the  case ;  and  in 
some  instances  death  has  occurred  before  this 
affection  of  the  nose  has  taken  place. 

Bronchial  catarrh,  with  rhonchi  heard  all 
over  the  chest,  accompanied  by  severe  cough 
with  profuse  expectoration,  indicates  the  im- 
plication of  other  parts  of  the  respiratory 
mucous  membrane.  The  conjimctiva  and  the 
mucous  membrane  of  the  mouth,  gums,  fauces, 
and  especially  the  tonsQs,  are  often  affected 
to  a  serious  extent ;  so  also  is  the  larynx ; 
hoarseness,  pain,  and  difficulty  in  speakmg 
resulting  therefrom. 

Anatomical  Characters.  —  The  patho- 
logical lesions  formd  on  post-mortem  exami- 
nation are  such  as  might  be  anticipated  from 
the  signs  and  symptoms  manifested  diuring 
life.  To  these,  however,  may  be  added  fluidity 
of  the  blood  ;  softness  and  rottenness  of  the 
muscles,  with  liEemorrhagic  abscesses  in  them 
(considered  by  BiUroth  as  characteristic)  ; 
patches  of  grey  hepatisation  in  the  kmgs,  or 
lobular  pneumonia ;  abscesses  in  the  parotid, 
submaxillary,  and  cervical  glands;  and  no- 
dules hard  or  softening  down  in  the  liver, 
spleen,  and  membranes  of  the  brain. 

The  characteristically  associated  bacilli 
may  be  foimd  in  the  nodules  (especially  in 
such  as  are  comparatively  recent),  in  the 
mucous  membranes,  skin,  liver,  spleen,  &c. 
They  have  also  been  found  in  the  blood  and 
various  morbid  secretions  ;  but  in  these  they 
are  often  very  difficult  to  discover.  Fliigge 
describes  them  as  '  tMn  rods,  similar  to  the 
tubercle-bacUli,  but  more  uniform  in  size, 
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and  somewhat  broader ;  like  these,  they  are 
often  sHghtly  curved.'  This  description  of 
Fliigge's  has  been  adversely  criticised  by 
Frankel  and  others,  who  have  worked  with 
the  bacilli  of  glanders.  They  are  much  more 
readily  stained  than  are  tubercle-bacilli ;  are 
shorter  and  much  thicker ;  and  they  often 
present  a  single  imstained  spot  midway  be- 
tween the  ends,  quite  unhke  tubercle-baciUi. 
The  specimens  are  best  prepared  by  staining 
with  alkaline  methylene  blue,  and  subse- 
quent careful  treatment  by  very  dilute  acetic 
acid.  When  inocidated  upon  sterihsed  potato 
from  a  farcy  bud,  they  present  a  character- 
istic tuberciilated  chocolate-coloured  growth 
in  forty-eight  to  seventy-two  hours,  if  kept 
at  the  temperature  of  the  blood. 

Diagnosis. — The  diagnosis  of  glanders  in 
man  may  be  difficult  in  the  early  stage,  par- 
ticularly if  the  history  be  defective  and  no 
external  woimd  appear.  But  when  the  dis- 
ease is  inUj  developed,  the  signs  and  symp- 
toms, especially  if  taken  in  conjunction  with 
the  occupation  and  history  of  the  sufferer, 
are  sufficiently  characteristic.  In  some  rare 
instances,  however,  in  which  the  constitu- 
tional symptoms  have  been  slight,  and  the 
local  manifestations  have  very  slowly  deve- 
loped themselves,  great  difficiilty  has  arisen, 
and  the  true  nature  of  the  disease  has  not  even 
been  recognised  until  after  death.  Rheuma- 
tism, typhoid  fever,  and  pyemia,  and,  in  re- 
gard to  the  more  chronic  cases,  syphilis  and 
tuberculosis,  are  the  diseases  with  which  it 
is  said  that  glanders  may  possibly  be  con- 
founded. The  presence  of  the  characteristic 
bacilli,  if  discovered,  may  be  regarded  as 
pathognomonic  and  conclusive ;  and  in  doubt- 
ful eases,  at  any  rate,  they  should  always  be 
sought  for  in  the  morbid  secretions  and  dis- 
charges.^ 

Prognosis.  —  The  prognosis  in  glanders 
must  be  extremely  unfavourable.  Two  or 
three  cases  only  are  on  record  in  which  re- 
covery has  taken  place  from  the  more  acute 
form  of  the  disease.^    In  the  more  chronic 

1  In  Eastern  Prussia,  where  glanders  is  very  fre- 
quent, an  extract  (mallein)  of  the  bacillus  mallei 
(obtained  with  glycerine  at  95°  F.,  from  pure  growths 
of  the  bacillus  upon  potato)  has  been  employed  in 
the  diagnosis  of  doubtful  cases  of  glanders  or  farcy 
in  the  horse.  The  extract  is  filtered  free  of  bacilli, 
and  concentrated ;  about  four  minims  of  this  are 
injected  under  the  skin  of  the  suspected  horse.  If 
latent  glanders  be  present,  rise  of  temperature  of 
more  than  3°  is  said  to  follow  within  the  next 
eight  hours.  If  the  animal  be  free  from  glanders 
or  farcy,  the  temperature  is  said  to  rise,  if  at 
all,  less  than  2°.  Favourable  reports  are  already 
given  of  this  method  of  diagnosis  both  in  Germany 
and  at  the  Institut  Pasteur  in  Paris.  Unfortunately 
the  preparation  of  the  extract  is  not  devoid  of 
danger.  The  manipulations  have  proved  fatal  to 
two  investigators  :  one  of  them  Dr.  Kalning  of  Dor- 
pat,  the  original  discoverer  of  mallein. 

'  Professor  Karl  Frankel,  of  Konigsberg,  acci- 
dentally inoculated  himself  in  the  spring  of  1891, 
and  recovered,  though  after  several  months'  ill- 
ness. 


forms,  however,  the  deaths  have  been  only 
about  fifty  per  cent.  The  more  slowly  and 
less  severely  the  symptoms  develop  them- 
selves, and  the  longer  the  patient  survives, 
the  better  is  the  chance  of  ultimate  recovery. 

Treatment. — The  constitutional  treatment 
should  be  supporting,  stimidating,  and  sooth- 
ing, and  varied  from  time  to  time  according 
to  the  indications  afforded.  Quinine  in  large 
doses,  and  perchloride  of  iron  with  or  with- 
out perchloride  of  mercury,  may  be  useful. 
But  at  present,  although  very  many  drugs 
have  been  tried,  none  has  been  formd  having 
any  marked  specific  effect  on  the  course  of 
the  disease,  unless  indeed  exception  be  made 
in  favour  of  mercury.  Gold  reports  a  case 
suceessfiilly  treated  by  prolonged  mercurialin- 
unetion.  Locally  any  suspicious  wound  should 
be  freely  cauterised  or  excised  as  soon  as  at- 
tention is  directed  to  it.  All  abscesses  and  col- 
lections of  morbid  material  should,  as  far  as 
possible,  be  freely  incised,  and  their  contents 
thoroughly  evaciiated.  The  resulting  cavities 
and  fistulse  should  be  frequently  and  tho- 
roughly washed  out  with  germicide  and  dis- 
infectant solutions — perchloride  of  mercury, 
chloride  of  zinc,  sulphate  of  copper,  or  carbolic 
acid  in  safe  dilution  ;  and  antiseptic  dressings, 
covered  or  not  according  to  circumstances 
by  poultices,  should  be  applied.  The  operator 
and  those  who  dress  the  wounds  should  wear 
indiarubber  gloves.  Inhalations  of  iodine, 
or  carbolic  acid  vapours  or  sprays,  should 
be  frequently  used,  and  the  nasal  passages 
and  cavities  should  be  thoroughly  syringed 
from  time  to  time  with  disinfectant  solutions, 
as  dilute  carbolic  acid,  iodised  water,  or 
Condy's  solution. 

Arthur  E.  Durham. 

GLANDULAR  DISEASES.— A  gene- 
ral denomination  for  diseases  of  glands  of  all 
kinds.  See  Bronchial  Glands,  Diseases  of; 
Lymphatic  System,  Diseases  of;  and  Mesen- 
teric Glands,  Diseases  of;  also  the  several 
special  glands. 

GLAUCOMA  (yXavKos,  sea-green). — In 
its  modern  acceptation,  this  word  is  used  to 
include  all  the  conditions,  whether  acute  or 
chronic,  primary  or  secondary,  which  are 
produced  by  heightened  tension  or  increased 
fluid-pressure  within  the  eyeball.  The  word 
was  originally  applied  only  to  those  cases 
of  heightened  tension  in  which  there  is  a 
greenish  opaque  appearance  behind  the 
pupil.  See  Eye,  and  its  Appendages,  Dis- 
eases of. 

GLEET. — Synon.  :  Fr.  Goutte  miU- 
taire ;  Ger.  Nachtripper. 

Definition. — An  urethral  discharge,  milky, 
viscid,  scant  in  quantity,  appearing  as  a  drop 
at  the  meatus  urinarius  or  as  shreds  floating 
in  the  urine,  composed  of  leucocytes,  epi- 
thelium cells  of  various  forms,  and  crystals 
of  phosphates  and  urates. 
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JiItiology  and  Symptoms. — In  most  cases  of 
gleet,  thoiigli  some  chronic  urethral  discharges 
arise  from  masturbation  and  excessive  venery, 
a  clap  has  preceded  the  discharge  by  some 
months  or  years.  In  such  cases  the  discharge 
may  escape  notice  for  a  time  without  really 
disappearing  altogether,  and  again  become 
plentiful  without  obvious  cause.  Pain  is 
either  absent,  or  a  slight  tickling  or  smart- 
ing at  the  parts  inflamed  is  felt  during  mic- 
turition or  at  other  times.  But  these  symp- 
toms vary  so  greatly  in  different  patients, 
that  much  reliance  cannot  be  placed  on  them 
for  indicating  the  seat  of  the  inflammation. 
Nevertheless,  when  pain  is  described  to  be 
felt  in  the  loins,  thighs,  or  anus,  the  prostatic 
portion  is  generally  afi'ected.  If  the  urine  is 
voided  in  three  portions,  and  the  first  portion 
is  stocked  with  floating  shreds,  while  the 
second  and  third  portions  are  clear,  the  dis- 
charge is  probably  formed  in  front  of  the 
prostate.  If  there  be  a  clear  second  portion, 
and  a  few  shreds  appear  in  the  third  por- 
tion, that  being  also  fairly  clear,  some  of 
the  discharge  is  prostatic.  If  the  third 
portion  is  turbid  the  uvula  of  the  bladder  is 
inflamed. 

Physical  signs. — When  seeking  for  the 
cause  and  locality  of  a  gleet,  it  is  well  to 
divide  the  examination  of  the  urethra  into 
two  parts ;  the  pendulous  and  bulbous  por-  I 
tions  being  examined  first,  the  membranous  I 
and  prostatic  portions  secondly.   The  precise 
situations  of  the  lesions  in  the  penile  portion  j 
are  ascertained  by  passing  along  the  urethra  j 
a  buUet-soimd  or  bougie  (No.  25  or  26  of  the  j 
French  scale),  or  Otis's  urethrameter,  if  the  \ 
meatus  be  too  small  to  admit  a  bullet  large  { 
enough  to  expand  the  passage  to  its  ivl\  ex- 
tent.  As  the  bullet  reaches  an  inflamed  spot 
a  slight  resistance  is  noted,  and  the  patient 
feels  pain  when  the  instrmiient  passes  over  | 
the  inflamed  or  rigid  area.    Both  resistance 
and  pain  cease  when  the  area  is  left  behind. 
Should  the  inflammation  have  existed  long 
enough  to  produce  fibrous  bands,  the  onward  I 
passage  of  the  buUet-soimd  is  impeded,  or  i 
arrested  if  the  bands  be  too  short  to  permit 
the  bullet  to  slip  past.    A  smaller  bullet 
must  be  taken,  or  the  urethrameter 's  bulb 
must  be  contracted  until  the  obstruction  can 
be  passed.    By  this  means  the  amount  to  \ 
which  the  normal  capacity  of  the  lu'ethra  has  ' 
been  lessened  is  learned.    The  bnllet-bougie  ■ 
is  not  usually  passed  farther  than  the  b\ilb,  | 
though  it  may  be  pushed  to  the  bladder  by  I 
a  little  manoeuvring.    A  tolerably  accurate 
diagnosis  can  thus  be  made,  though  it  is 
always  advantageous,  and  sometimes  indis- 
pensable, to  complete  the  examination  by 
ocular  inspection.   This  is  done  by  the  endo- 
scope ;  and,  by  its  means,  the  condition  of 
the  obstructing  patches  may  be  more  pre- 
cisely ascertained,  and,  as  well,  the  absence 
or  presence  of  inflammation  of  the  glands 
of  Littre  and  lacimse  Morgagni,  or  of  the 


nimierous  ducts  which  open  into  the  mem 
branous  portions  of  the  canal.  Sec  Endo- 
scopy. 

The  conditions  causing  gleet  are :  (1) 
Chronic  inflammation  of  areas  of  the  mucous 
membrane  ;  (2)  Granular  patches  ;  (3)  Warts ; 
(4)  Ulcers  ;  (5)  Inflammation  of  glands  and 
smuses ;  (6)  Chronic  catarrh  of  the  mucous 
surface  and  ducts  of  the  prostate  ;  (7)  Chronic 
prostatitis. 

1.  Chronic  inflammation  of  the  mu- 
cous membrane. — In  this,  the  most  com- 
mon form  of  gleet,  the  interior  of  the  urethra, 
naturally  rosy-pink  when  not  inflamed,  is 
dull  red  or  purpUsh-red  in  patches  or  streaks. 
It  must  not  be  forgotten  that  the  mucous 
membrane  of  the  m-ethra,  especially  of  the 
penile  portion,  after  several  attacks  of  inflam- 
mation, may  assume  a  greyish  or  slatish  red 
hue,  or  a  brownish  stain  from  absorbed  jiig- 
ment,  when  the  colourmg  matter  of  the 
blood  has  escaped  into  the  tissues.  Here  and 
there  viscid  grey  flocculi  of  muco-pus  adhere 
to  the  inflamed  surfaces.  The  red  areas  are 
less  elastic  than  the  unaffected  parts,  and  in 
course  of  time  may  develop  into  bands  of 
stricture-tissue,  which  more  or  less  diminish 
the  expansile  power  of  the  uretlu-a.  Common 
positions  for  these  inflamed  areas  are  the 
pars  cavernosa  at  two  or  three  inches  from 
the  meatus,  or  at  four  or  six  inches  from  it — 
i.e.  in  the  bulbous  ]icrtion  of  the  urethra. 
But  the  membranotis  and  prostatic  portions 
are  also  the  seats  of  chronic  inflammation  in 
gleet.  In  long-standing  cases  white  unyield- 
ing areas  are  dis2:)osed  among  the  patches  of 
inflammation.  They  are  fibrous  toughenings 
of  the  tissues.  These  may  remain  or  dis- 
appear. When  they  are  left,  some  obstruc- 
tion is  caused  to  the  expansion  of  the  urethra 
— that  is,  more  or  less  stricture.  Usually 
several  months  are  needed  for  the  patches 
of  inflammation  to  develop  into  fibrous 
bands. 

2.  Granular  patches. — These  are  exces- 
sively common  in  any  part  of  the  penile  and 
bulbous  portions  of  the  m'ethra,  while  they 
are  not  rare  in  the  membranous  and  prostatic 
portions.  They  develop  on  the  areas  of 
chronic  inflammation,  especially  if  these 
patches  have  been  excoriated  or  ulcerated ; 
and  it  is  rare  not  to  find  them  in  a  case  of 
six  months'  duration  on  the  third  and  fourth 
inches  from  the  meatus.  The  bullet-bougie 
reveals  their  presence  by  a  slight  resistance 
to  the  passage  of  the  sound,  and  by  a  smart- 
ing pain  felt  while  the  bullet  passes  over 
them.  When  the  sound  is  withdrawn,  it  is 
often  marked  with  a  little  bloody  muco-pus. 
If  the  endoscope  is  then  inserted,  the  granular 
patches  appear  as  bright  carmine-red  areas 
of  uneven  or  velvety  aspect,  readily  bleeding 
if  the  instrument  be  roughly  pushed  over 
them.  Here  and  there  they  are  flecked  with 
httle  dots  of  greyish  mucus,  which  is  very 
adherent,  and  which  protects  the  granulation 
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from  the  action  of  astringents.  In  course  of 
time  the  granulations  may  heal  into  white 
fibrous  sears,  or  may  subside  and  leave  the 
membrane  pale  and  smooth,  but  supple  as 
before.  Their  duration  is  very  long  and  im- 
certain,  and  their  cure  is  tedious. 

3.  Warts. — Warts,  which  are  most  com- 
monly situate  just  within  the  meatus,  may 
stud  the  whole  length  of  the  urethra.  Near 
the  meatus  they  are  arboriform ;  lower  down, 
sessile,  or  only  sUghtly  pedunculated.  Iden- 
tical in  structure  with  the  warts  on  the  glans 
or  in  the  furrow  of  the  penis,  they  are  ordi- 
nary papillomata.  They  are  also  frequent 
in  the  membranous  and  prostatic  portions. 
Sometimes  a  single  sessile  wart  in  this  posi- 
tion will  be  the  sole  cause  of  a  gleet  which 
is  troublesome  to  the  patient  through  its 
obstinacy,  otherwise  most  harmless. 

4.  Ulcers. — Ulcers  are  not  uncommon  in 
the  early  stages  of  chronic  urethritis.  They 
appear  at  any  part  of  the  canal,  and  are  indi- 
cated by  smarting  felt  at  a  particular  point  of 
the  passage  during  micturition,  or  when  the 
bullet-sound  passes  over  them.  But  they 
can  be  diagnosed  only  with  certainty  by  the 
endoscope.  When  seen,  they  appear  as 
minute,  round,  shallow  excoriations,  with 
sharply  defined  edges  and  yeUow  floor.  If 
left  untreated,  these  shallow  erosions  may 
heal  and  contract  into  thin  and  somewhat 
prominent  layers  of  scar-tissue,  disposed 
sometimes  longitudinally,  more  often  ob- 
liquely or  transversely  across  the  urethra. 
When  fully  matured  they  constitute  the 
'  bridle  stricture.' 

In  persons  who  have  tough,  well-formed 
scars  of  stricture-tissue,  ulceration  of  some 
parts  of  this  scar-tissue  is  not  uncommon. 
These  ulcers  form  again  and  again,  and  are 
best  treated  by  thorough  dilatation  of  the 
strictiures,  and  washing  with  mild  astringent 
injections. 

5.  Follicular  sinuses. — These  sinuses, 
inflamed  during  acute  gonorrhcea,  often  se- 
crete discharges  long  after  the  gonorrhoea 
has  ended.  In  the  anterior  uretlu-a  gene- 
rally only  a  few  such  crypts  are  chronically 
inflamed,  but  in  the  prostatic  portion  several 
crypts  secrete  a  thin  turbid  fluid.  This  form 
of  discharge  may  be  considered  to  be  caused 
by  chronic  prostatitis,  and  it  wfll  be  described 
farther  on.  In  cases  of  hypospadias,  at  the 
extreme  end  of  the  urethra,  close  to  the  mar- 
gin of  the  meatus  in  the  glans  penis,  there  is 
in  many  persons  on  each  side  of  the  orifice  a 
crypt  three-quarters  of  an  inch  long.  These 
crypts  often  continue  to  discharge  pus  long 
after  the  gonorrhcea  has  subsided  elsewhere. 
Other  sinuses,  but  shorter  ones,  open  into  the 
interior  of  the  normal  urethra.  These  foUi- 
ciilar  sinuses  do  not  form  indurated  patches 
in  the  substance  of  the  urethra ;  hence  they 
never  cause  stricture.  Temporary  narrowing 
may,  however,  resxilt  from  the  distension  of 
an  inflamed  and  suppurating  sub -mucous 


follicle,  which  before  the  evacuation  of  its 
contents  may  project  on  the  waU  of  the 
urethra.  The  discharge  from  such  a  cavity 
is  much  more  copious  than  from  a  simple 
follicle,  and  is  very  slow  to  dry  up,  though 
this  end  is  usually  reached  if  there  be  no 
stricture  in  front  of  the  suppurating  foUicle 
to  impede  the  easy  flow  of  the  urine  past  the 
foUicle.  Usually  the  bulbous  and  mem- 
branous parts  of  the  urethra  are  the  slowest 
to  recover. 

6.  Chronic  catarrh. — In  chronic  catarrh 
of  the  prostatic  lurethra,  with  a  history  of  pre- 
ceding gonorrhoea,  there  may  be  a  scanty 
mUky-white  discharge  seen  at  the  meatus 
when  several  hours  have  elapsed  after  mic- 
turition, or  the  orifice  may  be  sealed  by  the 
dry  discharge,  or  there  may  be  only  shreds 
or  flocculi  in  the  urine.  In  addition  to  the 
slight  discharge,  the  patient  may  complain 
of  occasional  great  increase  of  it  after  hard 
riding,  or  dancing,  or  free  indiilgence  in 
wine,  but  this  does  not  always  happen.  The 
shreds  consist  mainly  of  pus-cells  held  to- 
gether by  mucus ;  there  are  also  present 
epithelial  cells  of  pavement  and  transitional 
forms,  granular  cells,  crystals  of  urates,  &c. 
They  have  no  characteristic  value,  as  simi- 
larly formed  shreds  are  washed  from  granu- 
lar patches  23laced  in  the  anterior  urethra. 
Fine  filamentous  shreds  are  formed  in  the 
folds  of  the  mucous  membrane  while  the 
urethra  is  at  rest.  They  are  also  formed  as 
casts  of  the  prostatic  ducts  when  inflam- 
mation has  extended  into  the  body  of  the 
prostate.  These  casts  are  generally  buUt 
up  more  of  epithehal  and  granular  cells, 
and  less  of  pus-cells,  than  those  formed  in 
the  m'ethra.  The  prostatic  origin  of  these 
shreds  is  shown  by  the  fact  that  urine  drawn 
through  a  catheter  from  the  bladder  is  bright, 
clear,  and  free  of  shreds.  When  the  mucous 
membrane  of  the  prostate  is  only,  or  mainly, 
affected,  the  symptoms  of  disease  are  very 
indefinite,  and  are  often  Hmited  to  the  scanty 
viscid  discharge.  Hence  no  diagnosis  can 
be  positive  without  an  examination  of  the 
urethra  throughout  its  length. 

To  examine  the  urethra  with  a  sound,  a  No. 
25  or  26  of  the  French  scale  should  be  used. 
If  a  sound  of  this  caUbre  will  not  enter  the 
meatus,  it  is  better  to  cocaine  the  mucous 
membrane  within  the  meatus  and  nick  the 
orifice  at  once  to  a  sufficient  size ;  for  while 
the  meatus  is  contracted,  the  cure  of  prostatic 
gleet  is  almost  hopeless.  The  soimd  is  then 
passed  slowly  and  gently  along  the  urethra. 
No  pain  is  felt  until  the  prostate  is  reached, 
when  a  hot  or  scalding  pain  is  felt,  which 
ceases  directly  the  instrument  is  withdrawn. 
The  pain  is  the  same  whether  a  curved  sound 
or  flexible  bougie  be  used.  When  the  pro- 
state is  swollen  there  is  more  resistance,  but 
the  pain  is  less  scalding  to  the  patient. 

If  the  urethra  between  the  triangular  liga- 
ment and  the  orifice  into  the  bladder  be 
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inspected,  several  changes  from  healthy  con- 
ditions may  be  found.  The  mucous  membrane 
in  health  is  pale  pink,  or  bluish  pink  in  colour, 
faintly  marked  with  longitudinal  carmine 
lines,  which  of  course  seem  to  radiate  from 
the  centre  of  the  lumen,  owing  to  the  funnel- 
shaped  contraction  of  that  part  of  the  urethra 
which  is  exposed  to  view  by  the  endoscope. 

When  there  is  chronic  inflammation,  and 
the  surface  has  not  become  indurated,  it  is  of 
deep  carmine  hue,  closely  beset  with  small 
eminences  which  give  it  a  strawberry-like 
appearance,  a  resemblance  often  enhanced 
by  the  minute  flocculi  of  pus  which  adhere 
to  the  surface  among  the  prominent  granula- 
tions, and  simulate  the  yellowish  seeds  of  tlie 
ripe  strawberry.  These  vascular  excrescences 
are  at  first  general  over  the  mucous  mem- 
brane ;  but,  as  time  goes  on,  they  subside,  and 
are  represented  by  a  few  papillary  tufts  or  ex- 
coriations, which  become  permanent  if  not 
treated.  The  congested  surface  bleeds  readily, 
so  it  must  be  well  mopped,  using  tincture  of 
hamamelis,  if  the  bleeding  is  obstinate,  before 
inspecting  it  or  applying  other  astringents  to 
the  surface.  Most  commonly,  in  chronic 
catarrh  of  the  ure  lu-a  there  are  excoriations, 
sometimes  granulations,  and,  rarely,  pedim- 
culated  warts.  If  the  inflammation  has 
lasted  several  months,  the  verumontanum  is 
often  shrunken  and  white,  and  the  orifices  of 
the  ejaculatory  ducts  are  invisible  or  show  as 
dark  greyish  dots. 

7.  Chronie  prostatitis. — If  there  be 
general  congestion  of  the  organ,  and  not 
merely  superficial  catarrh,  the  symptoms  are 
more  pronoimced.  In  such  cases  there  is 
usually  some  pain,  wliicli  is  variously  de- 
scribed. Sometimes  it  consists  of  a  sensation 
of  heat  extending  along  the  whole  urethra, 
often  radiating  to  the  buttocks,  but  felt  most 
after  micturition.  In  other  persons  there  is 
often  dtill  pain  in  the  perinaemn,  a  sense  of 
weight  or  fulness  of  the  rectum,  rather  worse 
by  night  than  by  day ;  aching  abo^•e  the 
pubes  is  often  complained  of.  Micturition  is 
called  for  twice  or  more  by  night.  By  day 
it  is  not  increased  in  fi'equency.  When 
micturition  is  attempted,  the  m-ine  is  often 
slow  to  come,  and  usually  a  few  drops  drib- 
ble off  after  the  stream  ceases.  Walking 
fatigues  easily,  and  brings  on  the  sense  of 
fulness  m  the  rectum.  The  finger  in  the 
rectum  generally  finds  some  swelling  and 
slight  tenderness  of  the  prostate.  A  sound 
traverses  the  urethra  without  causing  pain 
till  the  bulbo-membranous  portion  is  reached : 
the  instrument  is  then  grasped  for  a  few 
seconds,  to  pass  on  again  to  the  neck  of  the 
bladder ;  here  again  pain  is  felt,  resistance  is 
made,  and  the  resistance  ceases  suddenly  as 
the  sound  enters  the  bladder,  though  the 
pain,  of  a  pressing  or  squeezing  character, 
still  remains.  As  the  instrument  is  with- 
drawn, it  is  expelled  rapidly  untU  it  is  beyond 
the  bulb,  where  it  lies  quietlj'  enough  and  all 


pain  ceases.    When,  however,  the  prostatic 
,  mucous  membrane  is  also  much  congested, 
the  pain  attending  the  passage  of  a  soimd  is, 
as  already  mentioned,  hot  or  burning. 

Treatment. — 1.  Inflamed  areas. — When 
the  pain  caused  by  the  passage  of  the  ex- 
ploring sound  is  acute,  the  resistance  small, 
and  the  discharge  white  and  thick,  the  con- 
dition is  mainly  one  of  congestion,  which  is 
benefited  by  instillations  at  the  places  where 
the  pain  is  felt.  A  suitable  solution  is  one  of 
ten  to  twenty  grains  of  nitrate  of  silver  to  the 
omice  of  water,  injected  by  means  of  aGuyon's 
bullet-catheter  and  syringe.  This  may  be  re- 
peated every  three  or  four  days,  while  an  as- 
;  tringent  injection  of  alum  and  sulphate  of  zinc 
is  used  in  the  intervals.  If  there  be  cling  or 
hitch  as  the  bullet  passes  along  the  urethra, 
the  use  of  a  No.  25  or  No.  26  (millimetric 
scale)  steel  sound,  or  even  a  larger  one,  twice 
weekly,  is  requisite.  When  no  cling  exists, 
the  last  remains  of  the  discharge  can  some- 
times be  dried  up  by  using  soluble  bougies 
at  night  containing  chloride  or  sulphate  of 
zinc  in  suspension  {'■porte-remede  Beynal ')  for 
ten  or  fourteen  nights.  Much  may  be  done 
with  injections  by  the  patient  himself  when 
tlie  inflammation  is  limited  to  that  part  of 
the  uretlu^a  which  extends  in  firont  of  the  tri- 
angular Mgament.  When  the  disease  has 
extended  behind  that  limit,  very  few  patients 
can  apjjly  an  injection  to  that  portion,  and 
the  treatment  must  be  carried  out  wholly  by 
the  surgeon.  The  injections  ordinarily  iised 
>  for  gonorrhoea  are  seldom  sufficiently  astrui- 
:  gent  to  penetrate  into  the  mucous  membrane, 
and  solutions  havuig  a  strength  of  fom"  or  five 
grains  of  alum,  as  much  of  sulphate  of  zinc, 
and  of  one -fourth  or  one -half  gram  of  sul- 
phate of  copper  to  the  ounce  of  water,  are 
needful  in  this  chronic  inflammation  of  small 
areas. 

When  congestion  has  produced  induration, 
or  even  contraction  which  does  not  yield  to 
gradual  dilatation,  the  fibrous  band  should 
be  divided  by  an  m'ethrotome  of  suitable 
J  shape,  imtil  the  urethrameter,  expanded  to 
the  largest  size  in  which  it  moves  freely 
along  the  unafi'ected  parts,  travels  without 
hitch  or  clmg  past  the  contracted  patches. 
Valuable  aid  can  be  obtained  by  means  of 
the  endoscope,  through  which  the  inflamed 
patches  can  be  attacked  with  mops,  used 
under  the  control  of  the  eyesight,  soaked  in 
aqueous  solutions  of  the  nitrate  of  sOver  con- 
tainmg  10  to  20  per  cent,  of  the  salt.  Indeed, 
many  otherwise  intractable  affections  of  the 
urethra  are  easily  managed  if  treated  endo- 
scopically. 

2.  Granular  patches. — The  treatment  of 
granular  patches  is  tedious  and  uncertain  with- 
out the  endoscope.  Something  may  be  done 
by  instillations  of  solutions  of  nitrate  of  silver 
of  fifteen  or  twenty  grains  to  the  ounce  of 
water,  while  the  patient  employs  a  strong  in- 
jection between  the  sittings.   But  the  precise 
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applications  of  stronger  caustics  through  the  I 
endoscope  is  far  more  sure  and  satisfac-  I 
tory.  Brushing  the  granulations  with  a  20 
per  cent,  solution  of  nitrate  of  silver,  or  with 
a  1  per  cent,  solution  of  bichloride  of  mercury 
ill  alcohol,  after  scraping  their  surfaces  with 
a  curette,  causes  these  granulations  to  dis- 
appear after  four  or  five  appHcations,  and  to  ! 
leave  no  trace  of  their  presence.  The  pain 
of  this  method  is  unimportant,  and  need  not 
iristerfere  vdth  the  patient's  ordinary  avoca- 
tions. Careful  dilatation  of  the  contractions 
is  also  most  necessary  during  the  application 
of  the  caustics.  In  treating  granular  patches, 
the  vsrriters  have  abandoned  the  use  of  soluble 
bougies  and  medicated  bougies  of  all  kinds, 
on  account  of  their  feeble  and  uncertain 
action. 

8.  Warts  yield  only  to  topical  treatment. 
When  very  small,  they  may  be  destroyed  by 
pressing  a  pencil  of  cupric  sulphate  against 
them.  They  may  be  nipped  off  with  scissors 
through  the  endoscopic  tube.  If  arboriform 
and  pedunculated,  the  galvanic  cautery  is  the 
most  effective  treatment.  It  is  well  to  cocaine 
the  urethra  by  injecting  into  it  ten  minims 
of  a  10  per  cent,  solution  of  hydrochlorate  of 
cocaine,  and  allowing  five  minutes  to  elapse 
for  absorption,  before  passing  the  endoscopic 
tube  through  which  the  topical  application  is 
made. 

4.  Ulcers  are  usually  cured  by  light  touches 
of  the  cupric  sulphate  pencil,  and  by  dilating 
any  stricture  which  may  be  present. 

5.  Follimdar  sinuses. — These  often  con- 
tinue to  secrete  pus,  which,  escaping  into  the 
urethra,  forms  shreds,  which  appear  in  the 
urine.  The  best  treatment  is  mopping  with 
an  astringent  solution  (10  per  cent,  solution  , 
of  silver  nitrate),  or  pressing  into  the  foUicle 
a  fine  point  of  cupric  sulphate.  After  this 
apphcation,  the  patient  should  ixse  a  strong 
injection  to  wash  the  sinus  freely  for  some 
days.  In  time  the  sinuses  cease  to  secrete 
discharge  even  if  not  treated.  But  before 
this  cessation  takes  place,  the  sinus  may 
become  distended  and  break  again,  commonly 
into  the  urethra  as  before  ;  rarely  the  collec- 
tion of  matter  may  penetrate  into  the  erectile 
tissue  and  through  the  fibrous  tissue  to  the 
skin,  and  so  reach  the  surface  of  the  body. 
When  this  threatens,  the  abscess  should  be 
promptly  incised ;  it  usually  closes  after 
evacuation  without  further  trouble. 

6.  Chronic  catarrh  of  the  prostatic  urethra 
is  little  benefited  by  general  treatment  or 
by  drugs.  Abstinence  from  stimulants,  vio- 
lent exercise,  and  sexual  excitement  are 
requisite  ;  and  when  the  secretion  of  pus  is 
abundant,  the  specifics  for  catarrh,  such  as 
copaiba,  cubebs,  and  buchu,  are  beneficial. 
But  when  there  is  little  more  than  a  shreddy 
discharge  in  the  urine  the  proper  treatment 
is  topical.  The  remedies  are  local  instilla- 
tions, by  a  Ulzmann's  curvec'  catheter  syringe, 
of  solutions  of  ten,  fifteen,  or  twenty  grains 


of  nitrate  of  silver  to  the  ounce  of  dis- 
tilled water  directly  on  to  the  inflamed  sur- 
faces, made  at  intervals  of  five  or  seven  days, 
the  length  of  time  being  decided  by  the 
amount  of  reaction  caused  by  the  instillation. 
All  soreness  and  increase  of  discharge  which 
follows  the  caustic  application  should  subside 
before  another  is  applied.  Usually  several 
such  instillations,  with  solutions  increasing 
in  strength,  must  be  made  to  obtain  a 
cure. 

The  use  of  the  endoscope  renders  the  treat- 
ment more  certain  and  expeditious,  as  in 
treating  similar  patches  in  the  anterior  por- 
tion of  the  urethra.  By  this  means  the  in- 
flamed areas  can  be  distinctly  seen,  and  the 
remedy  applied  directly  to  them.  Useful 
astringents  in  which  to  dip  the  mops  are 
tincture  of  iodine,  solution  of  perchloride  of 
iron  of  the  British  Pharmacopoeia,  of  mercuric 
chloride  (1  per  cent,  in  spirit),  or  of  silver 
nitrate  of  10  or  20  per  cent,  in  water.  These 
applications  must  be  repeated,  like  the  in- 
stillations, at  intervals  of  a  week  or  more, 
according  to  the  amount  of  irritation  they 
set  up.  Often,  imder  most  favourable  con- 
ditions, the  cure  is  slow  and  sometimes  very 
tedious,  but  it  may  be  always  gained  with 
patience. 

7.  For  chronic  prostatitis,  when  that  is 
present  as  well  as  catarrh  of  the  prostatic 
urethra,  the  treatment  required  is  that  need- 
ful for  prostatitis.  The  general  treatment  is 
here  of  great  value,  including  moderate  exer- 
cise without  fatigue,  carefiil  restriction  of  the 
diet  to  unstimulating  food,  tonics  if  required, 
removal  of  constipation,  regular  bathing  in 
tepid  or  cold  baths,  occiapation  for  the  mind 
without  lascivious  or  erotic  excitement,  and, 
when  all  congestion  has  been  thus  removed, 
cold  injections  into  the  rectum.  Also,  at  this 
stage  the  passage  of  fiill-sized  steel  sounds, 
and  instillations  of  solutions  of  silver  nitrate 
into  the  previously  cocained  prostatic  urethra, 
are  among  the  most  effective  remedies  for  this 
troublesome  ailment.  Before  caitstic  injec- 
tions are  used  it  is  well  to  empty  the  bladder 
of  urine,  and  to  inject  eight  or  ten  oimces  of 
some  bland  fluid,  such  as  cold  boiled  water, 
or  cold  saturated  aqueous  solution  of  boric 
acid,  with  which  the  patient  may  flush  out 
the  urethra  after  the  caustic  solution  has 
taken  effect.  This  precaution  prevents  much 
of  the  soreness  which  invariably  follows  the 
use  of  strong  astringents  in  this  region.  The 
patient  should  also  keep  his  bed,  or  at  least 
his  room,  for  a  couple  of  days  after  each 
cauterisation,  to  lessen  the  probability  of  an 
aciite  inflammation  of  the  prostate  or  of  the 
iivula  vesicae  following  the  injection,  of  which 
there  is  always  some  risk. 

Berkeley  Hill.    Charles  Stonham. 

GLEICHENBERG,   in  Austria.— 

Muriated  alkaline  waters!  See  Mineral 
Waters. 
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GLOBUS  HYSTERICUS  {globus,  a 
ball ;  hystericus,  connected  with  hysteria). 
Synon.  :  Fr.  Globe  hysterique ;  Ger.  Hys- 
terische  Kuyel. — A  subjective  sensation  ex- 
perienced by  hysterical  patients,  as  of  chok- 
ing, or  of  a  ball  rising  in  the  throat.  See 
Hysteria. 

GLOSSALGIA  (yXwaaa,  the  tongue; 
and  /I'Ayos,  pain). — Pain  in  the  tongue.  See 
Tongue,  Diseases  of. 

GLOSSITIS  (yXwo-o-a,  the  tongue).— In- 
flammation of  the  tongue.  See  Tongue, 
Diseases  of. 

GLOSSO-PHARYNGEAL  TfERVE, 

Diseases  of. — The  glosso -pharyngeal  nerve 
is  distributed  to  the  back  of  the  tongue  and 
the  soft  palate,  the  upper  portion  of  the 
pharynx,  the  Eustachian  tube,  and  the  tym- 
panum; and  also  to  the  stylo -pharyngeus,  the 
middle  constrictor  of  the  pharynx,  the  levator 
palati,  and  the  azygos  uvula'  muscles.  But 
the  nerve  is  connected  with  the  fifth,  facial, 
and  pneiuBogastric  nerves,  and  with  the 
pharyngeal  plexus ;  it  is  certain  that  many  of 
its  terminal  branches  merely  distribute  fibres 
from  these  other  nerves  ;  and  the  early  ideas 
of  the  function  of  the  glosso-pharyngeal, 
founded  on  its  terminal  anatomy,  are  widely 
erroneous.  Although  its  twigs  go  to  the  struc- 
tures that  subserve  taste  on  the  back  of  the 
tongue,  it  is  certain  that  these,  with  those  for 
common  sensation  in  the  same  part  and  in 
the  fauces,  come  from  the  fifth  nerve;  and 
that  the  fibres  that  innervate  the  palatine 
muscles  are  derived  fi'om  the  spinal  accessory. 

Paralysis. — Very  little  is  known  of  the 
precise  effects  of  paralysis  limited  to  the 
glosso-pharyngeal  nerve,  since  it  is  rarely 
paralysed  alone.  The  middle  constrictor  of 
the  pharynx  is,  however,  paralysed,  and  the 
mucous  membrane  of  the  pharynx  is  rendered 
insensitive.  From  their  position,  the  fibres 
of  origin  are  commonly  damaged  in  conjimc- 
tion  with  fibres  of  the  hypoglossal,  spinal 
accessory,  and  pneumogastric.  The  common 
causes  of  disease  in  this  situation  are  men- 
ingitis, syphilitic  and  other  gTowths,  and  bone- 
diseases.  The  nerve  may  also  be  paralysed 
from  disease  of  its  nucleus  of  origin  in  the 
medulla  oblongata,  and  then  commonly  suffers 
in  association  with  the  nerves  to  the  larynx, 
the  tongue,  and  often  the  lips  (see  Labio- 
glosso-laryngeal  Paralysis).  The  sensory 
part  of  the  nerve  may  then  escape,  and  only 
the  motor  part  be  paralysed,  the  chief  effect 
of  which  is  paralysis  of  the  pharynx.  The 
causes  of  paralysis  from  disease  of  the  nucleus 
are  slow  degeneration,  softening,  haemorrhage, 
and^he  effects  of  dij^htheria. 

Spasm. — Nothing  is  known  of  separate 
spasm  in  the  muscles  supplied  by  the  glosso- 
phary)igeal  nerve.  In  conjunction  with 
the  other  motor  and  sensory  nerves  to  the 
pharynx,  it  takes  part  in  the  production  of 


the  spasm  of  hydrophobia,  and  in  some  hys- 
terical phenomena. 

Treatment. — The  treatment  of  disorders  of 
the  glosso-pharyngeal  nerve  is  never  special, 
but  always  that  of  the  cause,  and  is  sufli- 
ciently  described  in  the  several  articles  which 
deal  with  the  above-mentioned  aetiological 
conditions.  W.  R.  Gowers. 

GLOSSO-PHARYNGEAL  PARA- 
LYSIS A    synonym    for  labio-glosso- 

laryngeal  paralysis.  See  Lajbio-glosso- 
laryngeal  Paralysis. 

I  GLOSSY  SKIN.— Glossy  skin  is  the 
name  given  to  a  peculiar  atrophic  condition 
of  the  skin,  seen  principally  in  the  hands, 
in  consequence  of  irritative  lesions  of  the 
nerves  of  the  forearm.  The  skm  of  the  back 
of  the  hand,  fingers,  and  even  of  tlie  pahn, 
is  thin,  smootli,  shining,  without  furrows, 
and  redder  than  natm'al — either  imiformly 
or  in  patches.  The  skin  seems  as  if  it 
were  stretched  over  subjacent  parts,  which 

!  are  firmer  than  natural.  It  may  be  more 
or  less  fissured,  or  even  denuded  of  epider- 
mis in  patches.  Secretion  of  sweat  may  be 
increased  or  altered  in  quality.  The  parts 
may  or  may  not  be  the  seat  of  nem'algic 
pains.  It  was  thought  by  Sir  James  Paget 
(who  described  this  condition  in  the  Medical 
Times  and  Gazette  for  May,  1864)  to  be  a 
very  rare  affection,  but  it  was  observed  by 
Weir-Mitchell  and  his  colleagues,  in  the  late 
American  war,  no  less  than  nineteen  times 

]  in  fifty  cases  of  partial  division  of  the  nerves 

'  of  the  forearm.  It  may  occur  also  as  a 
sequence  of  dislocations  of  the  wrist,  where 
the  median  nerve  is  compressed  or  otherwise 
damaged. 

GLOTTIS,  Diseases  of.— -See  Larynx, 
Diseases  of. 

GLYCOSURIA  (yXvKi^?,  sweet  ;  and 
ovpov,  urine). — A  condition  of  lu-ine  in  which 
sugar  is  present ;  generally  used  as  a  sjno- 
nym  for  diabetes.    -See  Diabetes  Mellitus. 

GLYCURONIC  ACID.  —  Glycuronic 
acid  is  a  substance  allied  to  the  carbohydrates, 
'  and  represented  by  the  formula  C,3H,,,0-.  It 
'  occm-s  as  an  abnormal  constituent  of  urine,  as 
the  result  of  ingestion  of  certain  chemical 
substances,  chief  among  which  are  camphor, 
chloral  hydrate,  butyl  chloral  hydrate,  mor- 
phine salts,  nitro-benzol,  and  some  of  the 
quinine  derivatives.  After  chloroform  (but 
not  ether)  narcosis  its  presence  can  be  de- 
tected in  the  lu-ine  of  the  patient. 

The  presence  of  glycuronic  acid  in  m-ine 
is  of  interest  as  it  is  liable  to  be  mistaken 
for  grape-sugar  (dextrose),  like  which  it  is 
capaijle  of  reducing  alkaline  copper  solutions 
(FeliHng's  test),  as  also  Bottger's  bismuth 
test  (see  Diabetes  Mellitus).  The  possible 
presence  of  glycuronic  acid  ought  to  be  kept 
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before  the  mind  in  the  examination  of  urine 
for  sugar.  Dextrose  can  be  readily  dis- 
tinguished from  glyeiu-onic  acid  by  its  be- 
haviour with  yeast,  glycuronic  acid  yielding 
a  negative  result  when  so  treated.  When 
pure  it  is  not  crystalline.  It  is  readily  soluble 
in  water,  much  less  so  in  absolute  alcohol, 
very  sparingly  in  ether.  Its  pure  solutions 
are  dextro-rotatory.  The  only  reliable  test 
at  present  known  for  the  positive  recognition 
of  glycuronic  acid  is  its  isolation  from  the 
urine  by  a  process  long  and  tedious. 

John  Harold. 

GrOITRE.— Synon.  :  Bronchocele;  Derby- 
shire Neck;  Fr.  Goitre;  Ger.  Kropf;  Strimia. 

Definition. — Simple  hypertrophy,  or  cystic, 
fibroid,  or  fibro-cystic  enlargement  of  the 
thyroid  gland. 

iETioLOGY. — a.  Locality. — Goitre  is  preva^ 
lent  in  magnesian- limestone  districts,  for  ex- 
ample, Derbyshire— hence  the  name  '  Derby- 
shire neck.'  Amongst  the  continental  coun- 
tries it  prevails  in  are  France,  mostly  in 
Savoy ;  Germany,  mostly  in  the  Black  Forest ; 
Austria,  mostly  in  Styria;  Northern  Italy, 
mostly  about  the  Alps  ;  Switzerland,  mostly 
in  the  Valais ;  and  Russia,  mostly  about  the 
Altai  mountains  in  Siberia. 

Goitre  is  not  only  indigenous  to  moun- 
tainous districts,  as  has  been  supposed,  but 
it  is  present  in  some  plains — for  instance, 
the  plains  of  Lombardy. 

h.  Water-supply. — Goitre  is  due  in  a  large 
number  of  cases  to  an  impurity  in  potable 
water.  Snow-water  was  in  former  days  con- 
sidered to  be  the  cause,  but  this  opinion  is  met 
by  the  statement  that  goitre  does  not  exist  in 
Greenland  or  Lapland,  and  that  it  is  preva- 
lent in  Sumatra,  where  there  is  never  any 
snow.  The  impiurity  has  been  stated  by  many 
to  be  due  to  an  excess  of  lime  and  magnesia, 
which  theory  seems  borne  oiit  by  a  geological 
examination  of  the  localities  in  which  goitre 
is  indigenous  in  England.  In  parts  of  the 
Indian  Punjaub,  where  goitre  affects  60  per 
cent,  of  the  population,  59  grains  of  Ume  have 
been  found  in  a  gallon  of  water,  '  10  grains 
being  an  undesirable  proportion '  (Professor 
Frankland).  On  the  other  hand,  in  many 
limestone  localities  bronchocele  is  entirely 
absent.  Scotland,  Ireland,  Norway,  and 
Sweden  are  comparatively  exempt  from  the 
disease,  although  mountain  limestone  is  found 
largely  present  in  their  geological  formation. 
Several  observers  have  attributed  goitre  to 
the  presence  of  iron  pyrites  in  the  water- 
bearing strata.  Dr.  Thursfield,  of  Shrews- 
bury, who  has  personally  investigated  the 
disease  in  various  parts  of  England,  believes 
that  impure  water,  although  not  always  or 
necessarily  a  factor  in  the  production  of 
goitre,  is  frequently  a  strongly  predisposing 
cause ;  and  that  when  this  is  the  case,  the 
impurity  in  the  water  which  causes  goitre 
is  undoubtedly  protoxide  of  iron  in  carbonic 


solution.  Thus  is  explained  the  fact  that 
goitre  is  so  often  found  in  magnesian-lime- 
stone  districts ;  for  iron  pyrites,  when  brought 
into  contact  with  water  containing  carbonate 
of  lime  and  magnesia  in  carbonic  solution, 
passes  by  a  process  of  oxidation  into  the 
soluble  carbonate  of  iron. 

c.  Other  causes. — Epidemics  of  goitre  have 
been  notified  as  chiefly  occurring  amongst 
soldiers  in  France,  probably  the  result  of 
forcedmarches  through  goitrous  districts,  com- 
bined with  scarcity  of  food.  In  such  districts 
the  practice  of  carrying  loads  on  the  head 
seems  largely  to  increase  the  ratio  of  the 
disease.  Dr.  Thursfield  has  proved  by  in- 
vestigation, spread  over  many  years,  that 
goitre  has  largely  decreased  in  those  districts 
where  the  practice  of  carrying  weights  on  the 
head  has  decreased,  although  there  has  been 
no  other  change  in  the  habits  of  the  natives, 
nor  in  the  condition  of  the  water  of  the  dis- 
trict. He  has  found  that  much  walking  up 
and  down  hills,  diminished  barometric  pres- 
sure, and  child-bearing  are  factors  in  goitrous 
districts.  He  believes  goitre,  if  endemic,  to 
be  essentially  a  disease  of  childhood,  disap- 
pearing at  adolescence  imless  the  above- 
mentioned  causes  are  brought  into  play.  He 
has  also  noted  that  '  the  influence  of  here- 
dity, direct,  collateral,  and  atavistic,  is  most 
strongly  marked ' ;  and  '  that  intermarriage  in 
comparatively  isolated  communities,  acting 
through  successive  generations,  is  a  potent 
predisposing  cause  in  the  local  prevalence  of 
goitre.' 

Women  in  this  country  are  much  more 
hable  to  suffer  from  bronchocele  than  men, 
perhaps  on  account  of  their  being  more  fre- 
quently water-drinkers,  for  in  India  it  has 
been  noticed  that  both  sexes  suffer  alike. 
Besides,  there  is  an  association  between  the 
enlarged  gland  and  the  uterine  functions. 
Diufing  the  time  of  puberty  the  disease  com- 
monly first  attracts  attention,  although  it 
may  occur  firom  any  time  of  life  up  to  forty 
years  of  age,  children  having  even  been  born 
with  a  thyroid  enlargement. 

Anatomical  Characters. — The  whole  of 
the  thyroid  gland,  or  both  lobes,  or  one  lobe 
only,  maybe  the  seat  of  the  goitrous  enlarge- 
ment. The  isthmus  is  rarely  affected  by 
itself.  In  exceptional  cases  an  accessory  lobe 
is  present,  and  becomes  enlarged.  The  en- 
largement may  be  simple  soft  hypertrophy  of 
the  gland,  cystic,  or  fibroid ;  or  cysts  may  be 
fovmd  interspersed  in  the  substance  of  a  fibroid 
enlargement.  Cysts  are  formed  from  the 
normal  foUicles  of  the  thyroid,  by  their  dis- 
tension with  colloid  material,  the  epithelial 
lining  degenerating  as  the  cysts  increase  in 
size.  The  cyst-waU  is  formed  by  the  inter- 
lobular septa  and  capsule  of  the  gland.  In 
pure  cysts  the  serous  fluid  which  is  secreted 
irom  the  walls  replaces  the  colloid  contents. 
In  the  fibroid  form  the  connective  stroma 
increases  at  the  expense  of  the  follicles,  and 
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tough  bands  of  nucleated  fibrous  tissue  tra- 
verse the  organ  m  all  directions,  the  change 
generally  commencing  centrally  and  extend- 
ing peripherally.  The  follicles  mostly  atrophy, 
but  some  may  persist  in  the  form  of  smaU 
cysts. 

Symptoms  and  Complications. — The  ap- 
pearance of  the  swelling,  and  a  sense  of  ful- 
ness in  the  neck,  are  often  the  only  symptoms 
of  goitre.  Added  to  the  sense  of  fulness,  there 
may  be  a  feeling  of  dragging  or  constriction 
about  the  throat.  More  serious  symptoms 
are  sometimes  present — namely,  dysphagia 
and  dyspnoea.  The  former  is  rarely  present 
except  when  the  tumour  has  reached  an  im- 
mense size,  or  when  it  presses  on  the  oeso- 
phagus, as  happens  when  the  lateral  lobes 
meet  behind  the  gullet.  Dyspnoea,  a  more 
common  symptom,  may  be  due  to  pressure 
from  the  goitre  on  the  front  and  sides  of  the 
trachea  (found  more  commonly  in  yoimg 
people,  before  the  tracheal  rings  have  gained 
much  power  of  resistance),  or  on  both  recur- 
rent laryngeal  nerves,  causing  partial  para- 
lysis of  the  abductors  of  the  vocal  cords 
(crico-arytenoidei-postici  muscles)  ;  or  to  a 
portion  of  the  gland  passing  behind  the 
trachea,  or  becoming  enlarged  beneath  the 
sternum.  There  is  often  a  temporary  en- 
largement of  a  goitre  during  the  catamenial 
period  and  pregnancy ;  and  flooding  in  child- 
birth is  not  imcommon.  A  tendency  to  the 
haemorrhagic  diathesis  has  been  noted.  Ex- 
ophthalmos, with  palpitation  of  the  heart, 
may  accompany  goitre.    See  Exophthalmic 
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Goitres  in  some  coimtries  are  allowed  to 
reach  such  dimensions  that  the  inhabitants 
have  to  support  them  in  bags.  A  cystic 
goitre  projects  externally  far  more  often  than 
the  fibroid  variety. 

Cretinism  is  met  with,  but  rarely,  in  the 
goitrous  districts  of  this  country.  More  than 
half  the  niunber  of  cretins  are  born  of  goitrous 
parents ;  but  a  goitrous  enlargement  need  not 
necessarily  be  present  in  a  cretin,  for  instances 
of  cretinism  have  been  reported  in  which  the 
gland  has  been  entirely  absent ;  still  they 
have  the  same  setiological  connexion.  When 
the  thyroid  gland  is  absent  and  cretinism 
prevails,  the  late  Dr.  HDton  Fagge  believed 
that  fatty  tumours  will  be  found,  almost  with- 
out exception,  in  the  posterior  triangles  of  the 
neck.    See  Cretinism  ;  and  Myxcedema. 

Diagnosis. — A  soft  hypertrophy  of  the 
thyroid  gland  can  be  diagnosed  by  its  general 
diffusiveness,  and  the  want  of  consistent 
hardness. 

The  presence  of  a  cystic  goitre  can  be 
ascertained  by  the  fluctuation  of  fluid  within 
its  walls.  Illumination  of  the  sac  for  the 
piurpose  of  diagnosis  is  of  no  use.  Any 
doubt  can  be  cleared  up  by  passing  a  very 
fine  trochar  into  its  centre.  Owing  to  the 
fact  that  some  cystic  goitres  contain  a  large 
amount  of  soft  trabecular  structure,  the  fluid 


withdrawn  is  likely  to  be  mixed  with  blood. 
When  the  fluid  has  been  entirely  withdrawn 
from  a  pm-e  cyst,  it  often  happens  that  blood 
will  be  freely  discharged  from  the  mucous 
waUs. 

A  fibroid  enlargement  of  the  thyroid  gland 
'  can  be  diagnosed  by  the  consistency  and 
hardness  of  its  substance.  In  some  cases, 
fibroid  nodules  lie  scattered  in  a  general 
hypertrophy  of  the  gland,  and  may  be  of 
stony  hardness.  Some  difficulty  may  be  ex- 
perienced in  distinguishing  between  a  globular 
fibroid  and  a  small  cystic  goitre  that  has 
thick  walls,  both  of  which  lie  deeply  in  the 
neck ;  but  if  the  exploratory  examination  be 
made,  as  recommended  above,  the  difference 
can  at  once  be  recognised. 

The  diseases  which  simulate  goitre  are 
cancer  of  the  thyroid  gland ;  calculus  em- 
bedded in  its  substance ;   lymphadenoma  ; 
anemysm ;  and  fatty  and  other  tumours  of 
I  the  neck.    A  leading  point  in  making  a  dia- 
gnosis is  to  ascertain,  by  directing  the  patient 
to  swallow,  whether  the  swelling  is  attached 
to  the  trachea.    In  the  cases  of  cancer  and 
lymphadenoma,  the  history  and  general  con- 
dition of  the  patient  will  give  a  leading  clue. 
In  connexion  with  cancer,  it  must  be  borne 
in  mind  that  a  fibroid  enlargement  of  the 
j  gland  may  become  the  seat  of  carcinomatous 
i  change.    When  a  fibrous  goitre  closely  over- 
,  lies  the  carotid  artery,  it  simulates  an  aneur- 
ysm, owing  to  the  forcible  pulsation  conveyed 
throiigh  its  substance. 

Prognosis. — The  prognosis  in  goitre  is 
favoiurable.  The  occurrence  of  death  from 
siiffocation,  due  solely  to  the  effects  of  a 
goitrous  enlargement,  is  rare.  It  occurs  in 
those  coiantries  where  little  or  no  treatment 
is  tried,  the  tumoiurs  being  allowed  to  attain 
an  immense  size — their  weight  sometimes 
reaching  several  poimds.  The  disease  is 
more  likely  to  endanger  life  when  the  gland 
passes  behind  the  trachea,  and  completely 
I  embraces  it.  All  the  varieties  of  goitre  are 
j  amenable  to  treatment,  but  especially  the 
cystic.  Goitres  have  been  known  to  disap- 
pear without  any  treatment.  This  result 
may  be  due  to  the  removal  of  the  affected 
person  from  endemic  influences ;  or  it  may 
happen  when  the  enlargement  has  arisen 
during  pregnancy. 

Treatment. — The  general  rules  requiring 
attention  are  removal  of  the  patient  from  a  goi- 
trous district,  or  complete  abstinence  from  the 
drinking-water,  imless  it  has  been  ascertained 
to  be  perfectly  innocuous,  also  from  carrying 
weights  and  ascending  hills.  General  medi- 
cinal remedies  are  only  of  service  when  the 
gland  is  enlarged  by  fibroid  change,  and  then 
iodide  of  potassium  (two  to  three  grains  twice 
a  day)  may  be  tried.  When  the  hypertrophy 
is  of  the  simple  soft  form,  blistering,  or  paint- 
ing the  surface  with  the  tincture  of  iodine, 
or  the  use  of  iodine  ointment,  will  be  suflfi- 
I  cient.    If  the  enlargement  is  fibroid  and  of 
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some  consistence,  then  injections  of  the  tinc- 
ture of  iodine  into,  or  setons  passed  through, 
the  substance  of  the  gland,  are  most,  useful. 
Fluoric  acid  has  been  given  internally,  with 
er  without  the  injections,  in  some  cases  with 
success.  The  injection  of  V\xv  to  5j  of  tinc- 
ture of  iodine  should  be  used  twice  a  week, 
then  weekly,  and  afterwards  fortnightly. 
The  greater  number  of  cases  answer  well  to 
this  treatment,  whilst  on  others  no  impres- 
sion can  be  made.  The  time  the  treatment 
takes  depends  on  the  size  of  the  goitre  ;  a 
month  is  the  minimum  required  for  the  cure 
of  a  very  small  goitre.  The  process  to 
be  followed  when  injecting  is  as  follows : 
Having  frozen  the  skin  over  the  portion 
decided  upon  for  injection,  by  means  of  the 
ether  spray,  and  care  being  taken  to  avoid 
transfixing  any  vein,  or  the  trachea,  the 
needle  of  the  syringe  is  pushed  into  the  sub- 
stance of  the  goitre,  and  the  fluid  injected 
slowly.  The  best  form  of  syringe  for  the 
purpose  is  one  similar  to  that  used  for  hypo- 
dermic injection,  made  with  a  screw-piston. 
Pain  in  the  course  of  neighbouring  nerves  is 
sometimes  felt  during  the  injection,  for  in- 
stance in  the  ear,  or  at  the  root  of  a  tooth. 
When  the  operation  is  finished,  the  needle 
should  be  rapidly  withdrawn,  and  the  skin 
where  the  puncture  has  been  made  rolled 
between  the  finger  and  thumb,  to  prevent  any 
escape  of  the  iodine.  If  the  needle  be  passed 
well  into  the  substance  of  the  goitre,  no  fear 
need  be  entertained  of  the  formation  of  an 
abscess.  In  favourable  cases  there  wiU  be  a 
gradual  enlargement  of  the  tumour,  with  a 
slight  degree  of  pain,  for  some  eight  or  twelve 
hours;  after  that  time  the  bronchocele  will 
very  slowly  decrease  in  size.  As  a  rule,  in 
two  or  three  weeks'  time  it  will  be  evident 
whether  the  injection  is  to  prove  effective. 
By  this  form  of  treatment  all  scars  are 
avoided.  The  length  of  time  required  for  its 
adoption  is  often  an  objection,  even  when  im- 
provement is  noted ;  a  case  occurred  in  the 
writer's  experience  in  which  the  time  needed 
for  the  completion  of  the  cure  was  over  a 
year,  the  neck  being  reduced  from  17|  to  13| 
inches.  Setons  made  of  from  two  to  eight 
lengths  of  silk  form  a  very  serviceable  plan 
for  the  treatment  of  fibroiis  goitres.  In  em- 
ploying either  injections  or  setons,  there  may 
be  a  slight  rise  of  temperature,  but  it  is  rarely 
necessary  for  the  patient  to  discontinue  his 
usual  employment. 

Biniodide  of  mercury  smeared  over  the 
enlargement,  the  patient  being  then  made  to 
sit  with  his  neck  exposed  to  the  rays  of  the 
sun  for  many  hoiu-s,  has  proved  an  effectual 
remedy  in  India.  A  Captain  Cunningham, 
the  originator  of  this  plan,  treated  gratuitously 
about  60,000  natives  in  two  years.  He  is 
said  to  have  never  produced  salivation,  and 
to  have  rarely  failed  in  effecting  a  cure. 
Ligature  of  the  thyroid  arteries  has  only 
proved  of  temporary  benefit ,    Division  of  the 


isthmus  has  been  advised  when  dyspnoea  is 
present.  This  operation  may  cause  the  rest 
of  the  gland  to  diminish.  A  goitre  may  be 
removed  when  it  endangers  life  or  keeps  the 
patient  from  work.  The  operation,  though  a 
serious  one,  is  of  comparative  safety  under 
the  antiseptic  system,  and  when  each  vessel 
is  divided  between  ligatures.  Entire  removal 
of  the  gland  is,  unhappily,  often  followed  by 
myxoedema.    See  Myxcedema. 

The  treatment  of  cystic  goitre  is  of  one 
kind,  unless  removal  of  cyst  is  practised,  and 
is  always  successful.  The  plan  consists  in 
emptying,  or  partially  emptying,  the  cyst 
with  a  trochar  and  cannula,  and  then  inject- 
ing a  solution  of  iron  (two  drachms  of  the 
solution  or  tincture  of  the  perchloride  to  an 
ounce  of  water)  sufficient  to  expand  the 
cavity  again.  The  patient  should  be  kept  in 
bed  on  account  of  the  rise  of  temperature, 
after  a  successful  injection,  with  the  cannula 
plugged,  until  the  third  or  fourth  day,  when 
a  suppurative  discharge  should  have  been 
set  up.  Should  the  injection  not  be  suc- 
cessful, it  can  be  repeated  at  intervals  of  a 
few  days,  until  a  discharge  is  established. 
The  metal  cannula  should  then  be  replaced 
by  an  indiarubber  one  (made  with  a  middle 
layer  of  webbing),  the  cannula  being  cut 
shorter  as  the  cyst  becomes  smaller,  and 
poultices  applied  until  the  goitre  has  dis- 
appeared. A  cure  will  be  effected  in  one 
month  to  four  or  five  months. 

During  the  injection  of  the  iron  solution 
into  cystic  goitres,  it  may  happen  that  air 
passes  into  a  vein  which  has  been  wounded 
by  the  trochar.  As  this  accident  has  been 
followed  by  instantaneous  death,  the  writer, 
to  prevent  it,  uses  conjointly  the  two  follow- 
ing plans,  taking  care  to  avoid  superficial 
veins :  (1)  A  tape  is  passed  round  the  neck 
under  the  base  of  the  goitre,  and  held  tightly 
by  an  assistant  standing  behind  the  patient, 
whilst  the  injection  is  going  on,  and  for  two 
or  three  minutes  after.  (2)  The  nozzle  is  fixed 
at  right  angles  to  the  body  of  the  syringe, 
to  enable  the  injection  to  be  made  without 
holding  the  syringe  below  the  level  of  the 
opening  into  the  cyst,  thus  preventing  the 
injection  of  air.  See  Thyroid  Gland,  Dis- 
eases of.  PuGiN  Thornton. 

GONAGRA  {yovv,  the  knee ;  and  a'ypa, 
a  seizure). — An  attack  of  gout  in  the  knee. 
See  Gout. 

GONARTHRITIS  {yow,  the  knee ;  and 
apdftov,  a  joint). — Inflammation  of  the  knee- 
joint.    See  Joints,  Diseases  of. 

GONORRHCEA  {yovi),  seed  ;  and  pea>, 
I  flow). — Synon.  :  Clap ;  Blenorrhagia  ;  Fr. 
Chaudepisse ;  Ger.  Tripper. 

Definition. — A  contagious  purulent  in- 
flammation, affecting  primarily,  in  men,  the 
urethral,  and  in  women  the  vaginal  mucous 
membrane.    Occasionally  the  conjunctival 
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and  rectal  mucous  membranes,  to  which  the 
nasal  has  been  added  on  doubtful  evidence, 
are  attacked  by  gonorrhoea.  Certain  rheuma- 
toid affections  and  other  complications,  to  be 
subsequently  mentioned,  may  also  attend  the 
disease. 

JStiology. — True  gonorrhoeal  inflamma- 
tion is  due  to  inoculation  of  discharge  from  a 
surface  akeady  the  seat  of  gonorrhoea.  Mem- 
branes covered  by  pavement  epitheliimi,  and 
possessing  a  rich  lymphatic  supply,  are  the 
most  readily  affected  ;  those  covered  by 
columnar  epitliehum,  e.g.  the  rectum,  are  not 
so  liable  to  become  diseased;  while  the  mucous 
membrane  of  the  mouth,  stomach,  and  air 
passages  appears  to  be  exempt.  Healthy 
mucous  membranes  are  as  liable  to  contract 
the  disease  as  are  those  the  seat  of  some 
morbid  change.  Although  it  is  highly  prob- 
able that  gonorrhoea  arises  from  gonorrhoea 
alone,  there  are  cases  met  with  of  acute 
purulent  inflammation  of  the  mucous  mem- 
branes of  the  vagina,  uterus,  bladder,  con- 
junctiva, &c.,  where  the  disease  appears  to 
have  arisen  independently  of  contagion  from 
specific  gonorrhoeal  pus.  It  is  therefore 
better,  in  the  jiresent  state  of  our  knowledge, 
to  admit  the  possibility  that  contagious  in- 
flammations of  these  mucous  membranes  may 
originate  from  contact  with  pus  secreted  by 
acutely  inflamed  surfaces  which  have  not 
been  primarily  affected  by  gonorrhoeal  poison. 
There  are,  moreover,  great  difhculties  attend- 
ing the  isolation  and  cultivation  of  the  micro- 
organism found  in  acute  gonorrhoea — the 
gonococcus  of  Neisser.  Previous  to  the 
discovery  of  this  organism,  various  authors 
suggested  and  described  certain  forms  of 
vegetable  life  which  they  maintained  con- 
stantly appeared  in  gonorrhoeal  pus,  and  to 
which  they  attributed  causative  properties 
when  inoculated  on  suitable  mucous  mem- 
branes. 

In  1879  Neisser  first  described  a  diplococcus 
found  in  gonorrhoeal  pus,  which  he  beheves, 
and  states  that  he  has  proved  by  experimental 
cultivation,  to  be  the  proper  organism  exciting 
gonorrhoea.  This  diplococcus,  arranged  in 
pairs  or  fours  separated  by  a  clear  interval,  is 
found  on  the  surface  and  in  the  interior  of 
the  pus  or  pavement -epithehum  cells,  and 
also  freely  floating  in  the  liquor  puris ;  the 
organism  is  never  foimd  in  the  nuclei  of  the 
cells.  The  diplococcus  is  most  numerous  in 
the  discharge  from  a  recently  infected  case, 
and  least  so  when  the  disease  is  of  long 
standing.  It  is  not  at  present  proved  incon- 
testably  that  the  diplococcus  in  question 
is  really  the  specific  poison  of  gonorrhoea. 
A  very  similar  organism  is  fomid  in  the 
buccal  mucus  of  some  persons ;  and  even  in 
gonorrhoeal  pus  it  is  often  accompanied  by 
other  organisms  which  are  at  home  in  dis- 
charges not  connected  with  gonorrhoea.  The 
diplococcus  gonorrhoeae  is  cultivated  with 
great  difficulty.    Neisser  has  cultivated  it  in 
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human  blood-serum,  but  many  other  observers, 
re^jeating  his  experiments,  have  failed  to  do 
so.  Neisser  declares  that  he  has  jjroduced 
a  contagious  urethritis  by  inoculating  the 
cultivated  microbes  in  the  human  urethra. 
Bockhart  claims  to  have  met  with  similar 
success.  Other  observers  state  that  they 
have  found  the  gonococcus  in  the  fluid  from 
acutely  inflamed  joints,  and  even  in  the 
blood  itself  in  cases  of  rheumatism  origina- 
ting in  m'ethral  gonorrhoea.  It  is  theoretically 
assumed  that  the  organism  penetrates  and 
multiplies  in  the  epithelium  cells,  and  ad- 
vances into  the  imderlyiag  lymphatic  spaces. 
Here  it  rapidly  proliferates,  exciting  inflam- 
mation and  exudation,  the  migrated  leucocytes 
containing  the  microbes.  The  process  ad- 
vancing, the  diplococci  pass  into  the  substance 
of  the  corpus  spongiosum,  to  the  glands  and 
lacuna  of  the  uretkra,  to  the  erectile  tissue  of 
the  corpora  cavernosa,  &c.,  and  light  up  in- 
flammatory mischief  in  the  parts  affected. 
The  facUity  with  which  the  gonococci  pass 
along  the  lymphatics  explains  why  certain 
portions  of  the  iu:ogenital  canal,  e.g.  the 
navicular  fossa,  bulb,  neck  of  the  bladder, 
and  epididymis,  are  the  parts  most  commonly 
affected.  Moreover,  the  microbes,  aggregated 
into  masses,  may  be  carried  away  in  the 
lymphatic  and  blood  currents  as  infective 
emboli ;  this  would  explain  the  occurrence 
of  gonorrhoeal  rheumatism,  endocarditis,  &c. 

Adopting  the  theory  of  phagocytosis,  it 
may  be  supposed  that  the  white  cells,  and 
I  others  acting  as  phagocytes,  are  hostile  to  the 
1  development  of  the  gonococcus,  and  this  may 
serve,  in  some  measure,  perhaps,  to  explain 
the  fact  that  different  persons  and  organs  are 
not  equally  affected  by  the  gonorrhoeal  poison ; 
in  certain  persons  or  organs  their  innate 
strength  of  resistance  to  infective  poisons 
may  be  sufficient  to  destroy  the  microbes  or 
arrest  then:  development.  When  the  proli- 
feration of  the  poison  takes  place  mainly  in 
the  pus-cells,  the  microbe  has  but  little  power, 
and  consequently  the  course  of  the  disease  is 
mild ;  but  if  the  organisms  develop  freely  in 
the  Hquor  puris  the  course  is  usually  severe, 
and  specially  marked  by  involvement  of  lymph- 
atic structures,  giving  rise  to  lymphangitis  and 
bubo. 

Assuming  the  gonococcus  to  be  the  active 
exciting  cause  of  the  disease,  there  are  yet 
certain  predisposing  causes  which  may  exert 
an  influence  on  the  development  of  the 
poison,  and  so  augment  or  modify  the  severity 
of  the  disease. 

First,  there  is  no  doubt  that  the  urethral 
mucous  membrane  differs  greatly  in  its  sus- 
ceptibility to  inflame  in  different  individuals. 
It  is,  moreover,  asserted  that  both  sexes  grow 
accustomed  to  the  contagious  secretions  of 
the  same  individual,  so  that  they  neither 
infect  nor  are  infected  by  their  usual  com- 
panions, while  they  readilj'  receive  from  or 
impart  disease  to  strangers. 

3b 
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In  women  the  arrangement  of  the  genital 
mucous  membrane  favours  the  retention  of 
secretions  coming  lq  contact  with  it.  Among 
other  causes  favouring  the  development  of 
gonorrhoea  may  be  mentioned  the  presence  of 
gleet,  alcoholic  excess,  and  previous  attacks. 
Men  with  slight  hypospadias  are  specially 
liable  to  contract  gonorrhcea. 

Incubation  Period. — The  symptoms  of 
gonorrhcea  are  not  usually  manifested  imtil 
four  or  five  days  after  infection  :  presumably 
the  contagion  needs  this  time  for  multiplica- 
tion and  development  before  it  is  capable  of 
exciting  inflammation.  According  to  circima- 
stances,  the  incubative  stage  maybe  shortened 
or  prolonged,  ranging  from  two  to  eight  or  ten 
days.  As  a  general  rule,  the  shorter  the  in- 
cubation stage  the  more  severe  is  the  disease. 
The  period  of  incubation  in  the  case  of  gonor- 
rhoea! conjunctivitis  is  shorter  than  that 
of  urethritis,  varying  from  six  to  seventy-two 
hours,  the  average  time  being  about  twenty- 
four  hours. 

Gonorrhcea  differs  so  considerably  in  the 
two  sexes,  owing  to  the  difference  in  the 
seat  of  the  atl'ection,  that  it  wUl  be  advis- 
able to  describe  it  in  the  male  and  female 
separately. 

(a)  Gonorrhoea  in  the  Male. — Anato- 
mical Characters. — The  fossa  navicularis, 
rich  in  foUicles  and  their  ducts,  is  the  primary 
seat  of  gonorrhoea  in  the  male.  The  poison  pass- 
ing into  the  ducts  remains  in  seciurity  during 
the  period  of  its  development  and  multiphca- 
tion,  and  penetrates  into  the  deeper  tissues  and 
lymphatic  network.  As  the  disease  progresses 
it  gradually  passes  backwards  by  direct  exten- 
sion, but  often  pauses  at  the  bulb  or  membran- 
ous part  of  the  urethra.  In  more  severe  cases 
the  disease  may  extend  to  the  submucous  tis- 
sue, the  prostatic  m-ethra  and  prostate,  neck 
of  the  bladder,  epididymis,  bladder,  and  kid- 
neys. Pyelitis  and  nephritis  are  less  often 
the  result  of  direct  extension  of  the  inflam- 
matory process;  more  commonly  they  are 
the  result  of  sympathetic  irritation,  especially 
in  cases  where  the  neck  of  the  bladder  is 
involved. 

In  the  acute  stage  of  gonorrhcea,  the  mucous 
membrane,  where  inflamed,  will  be  deeply  con- 
gested and  of  a  bright  red  colour ;  it  is  swoUen, 
and  the  epithelium  on  the  surface  proliferates 
and  desquamates.  A  thick,  creamy,  purulent 
discharge  soon  makes  its  appearance.  The 
dorsal  lymphatics  are  often  found  enlarged 
and  tender,  and  the  inguinal  glands  are  not 
infrequently  involved  and  may  suppurate. 
As  the  disease  subsides,  the  inflammation 
dies  away  first  in  those  parts  first  attacked ; 
the  redness  will  then  be  less  marked,  and  is 
often  punctiform  and  patchy.  "When  the  dis- 
ease subsides,  the  products  of  inflammation 
are  absorbed  by  the  lymphatics. 

In  more  severe  cases  the  surface  epithe- 
lium may  be  destroyed,  and  small  ulcers  and 
erosions  formed;  these  may  subsequently 


form  granular  patches  (see  Gleet),  and  may 
ultimately  give  rise  to  strictiure.  This  necrosis 
of  tissue  very  rarely  extends  beyond  the  sub- 
mucous tissue.  The  ulcers  may  heal  without 
producing  any  ill  effects.  If,  however,  they 
become  chronic,  fibrous  tissue  develops  in 
their  bases  and  gradually  tends  to  contract ; 
in  other  cases  granulations  spring  up,  and 
may  develop  into  warty  growths,  similar  to 
those  seen  round  the  corona. 

From  the  varieties  of  intensity  of  the 
inflammation,  various  appearances  are  pro- 
duced which  have  given  rise  to  a  distinctive 
nomenclature  being  applied  to  them  ;  thus : 
(1)  In  some  cases  several  layers  of  epithe- 
lium-ceUs  are  raised  into  small  eminences  by 
serous  effusion  ;  these  burst  and  leave  small 
erosions — pJilyctenular  gonorrhoea.  (2)  The 
inflammatory  lymph,  entangling  leucocytes 
in  its  meshes,  may  form  a  continuous,  more 
or  less  tough,  membrane  on  the  siu'face, 
which  can  be  peeled  off  in  ^akes— diph- 
theritic gonorrhoea.  (8)  If  the  discharge  is 
copious,  and  mixed  with  much  serum  and 
mucus,  the  case  is  sometimes  spoken  of  as 
catarrhal. 

Symptoms. — Clinically,  gonorrhcea  may  be 
conveniently  divided  into  three  stages  corre- 
sponding with  the  development,  period  of 
vital  activity,  and  destruction  of  the  poison. 

Dm'ing  the  first  or  incuhative  stage  there 
is  some  tickling  and  itching  at  the  meatus 
and  tip  of  the  penis,  and  shght  scalding  on 
micturition.  A  feeUng  of  heat,  tension,  and 
weight  in  the  testicles  and  perineum  is 
often  complained  of.  Nocturnal  erections 
and  emissions  are  not  uncommon,  and  the 
sexual  appetite  is  increased.  Micturition  is 
more  frequent  than  usual.  These  symptoms 
may  be  so  slight  as  to  be  unnoticed  by  the 
patient,  and  only  come  on  during  the  latter 
half  of  the  incubative  stage. 

In  the  second  or  acute  inflammatory  stage 
the  signs  are  pronounced.  The  lips  of  the 
meatus  are  swollen  and  red,  the  urethra  is 
tender  to  the  touch,  and  the  corpus  spongi- 
osum is  swollen  and  engorged.  The  discharge 
soon  makes  its  appearance ;  at  first  it  is  sero- 
purulent  and  scanty,  but  in  a  very  short  time 
it  becomes  greenish-yellow,  thick,  creamy, 
and  copious.  Micturition  is  frequent  and 
painful;  in  consequence  of  the  swelling  of 
the  urethral  waUs,  the  stream  of  urine  is 
diminished  in  size,  or  it  may  escape  in  drops. 
The  pain  and  scalding  are  often  severe,  es- 
pecially if  raw  patches  are  present  in  the 
passage,  or  if  the  urine  is  concentrated  and 
highly  acid.  Swelling  and  tenderness  of  the 
dorsal  lymphatics  are  common,  with  enlarge- 
ment of  the  inguinal  glands  (sometimes  but 
not  usually  gomg  on  to  suppiu-ation).  In 
more  severe  cases  the  whole  penis  becomes 
tender  and  swollen,  and  the  subcutaneous 
veins  engorged.  As  the  disease  spreads  to 
the  erectile  tissue  of  the  corpora  caver- 
nosa, it  becomes  infiltrated  with  inflamma- 
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*ory  exudation,  and  the  affected  parts  are 
no  longer  able  to  be  distended  with  blood. 
Consequently,  erections,  which  are  very 
troublesome  at  niglit,  are  only  partial,  and 
the  straining  and  tightening  of  the  inflamed 
parts,  by  the  distension  of  the  iminflamed, 
produces  severe  pain,  and  alteration  of  the 
shape  of  the  erect  penis — chordee. 

In  some  cases  copious  haemorrhage  occurs 
from  the  distended  parts.  Small  quantities 
of  blood,  giving  a  red  tinge  to  the  discharge, 
may  also  come  from  ulcerated  and  eroded 
areas  of  the  inflamed  mucous  surface. 

Peri-urethral  swellings,  giving  the  urethra 
a  beaded  feeling,  are  by  no  means  uncom- 
mon, es25ecially  at  the  fossa  uavicularis  and 
bulb.  They  are  due  to  follicular  inflamma- 
tion, and  to  exudation  into  the  spongy  tissue 
round  the  urethra.  If  this  be  very  acute, 
peri-urethral  abscess  may  result. 

When  the  disease  spreads  to  the  membrano- 
prostatic  urethra  and  neck  of  the  bladder, 
there  is  almost  constant  desire  to  mietm-ate, 
with  great  pain  and  spasm  following  the  act. 
Towards  the  end  of  micturition  a  few  drops 
of  pus  and  blood  may  escape.  The  discharge 
is  less  copious,  and  the  urine  often  turbid 
from  admixture  with  muco-pus,  which  forms 
a  plentiful  deposit.  From  inflammatory  con- 
gestion of  the  passage  micturition  may  be 
difficult,  the  urine  dribbling  away.  In  other 
cases  the  irritation  in  the  passage  excites 
spasm  of  the  compressor  urethrfe  muscle, 
resulting  in  complete  retention.  When  the 
disease  has  extended  so  far  back  there  is 
distinct  heat  and  pain  in  the  perineum ;  if 
the  patient  have  an  emission  of  semen,  which 
is  likely  on  account  of  the  inflammatory  irri- 
tation of  the  verumontaniim  and  ejaculatory 
ducts,  the  act  will  be  painful,  as  if  something 
had  been  torn  in  the  perineum.  The  semen, 
instead  of  escaping  in  jets,  gradually  trickles 
away,  and  is  often  mixed  with  and  followed 
by  a  few  drops  of  blood.  In  cases  of  gonor- 
rhoea, fever  may  or  may  not  be  present ;  it 
is  usually  slight  and  transient,  unless  the 
disease  be  complicated.  The  diuration  of 
this  second  stage  varies  according  to  the  | 
severity  of  the  disease,  the  treatment  adopted,  i 
and  the  care  of  the  f)atient  himself.  Usually 
the  acute  stage  passes  off  gradually  in  fi-om 
three  to  six  weeks.  The  symptoms  are, 
cateris  jparihus,  more  severe  in  a  first  attack, 
but  subsequent  ones  are  more  likely  to  be- 
come chronic. 

After  a  varying  time  the  acute  inflamma- 
tory stage  of  gonorrhoea  passes  into  the  third. 
The  symptoms  may  gradually  abate,  the 
pain  and  discharge  disappearing,  and  the 
disease  terminate.  In  other  cases  the  dis- 
charge becomes  less  in  quantity,  more  watery, 
and  of  a  sero-purulent  nature ;  the  other 
symptoms  disappearing.  Lastly,  aU  the  signs 
may  subside  with  the  exception  of  a  thin 
whitish  discharge,  especially  noticeable  in 
the  morning.    In  such  cases  the  disease  per- 


sists in  a  patchy  form,  and  constitutes  gleet. 
See  Gleet. 

During  the  third  stage  the  acute  symptoms 
may  at  any  time  be  lighted  up  agam  if  the 
treatment  be  abandoned,  or  in  consequence 
of  injudicious  conduct  on  the  part  of  the 
patient. 

Diagnosis. — Acute  lu-ethritis  is  not  in- 
variably gonorrhceal ;  and  it  may  be  of  great 
importance,  especially  m  cases  likely  to  lead 
to  legal  proceedings,  to  determine  whether 
the  m-ethral  mischief  be  gonorrhceal  or  not. 
Much  credence  must  not  be  placed  on  the 
patient's  statements.  Certain  complications 
are  said  only  to  follow  gonorrhoea,  and  no 
other  form  of  urethritis  ;  but  this  is  not  so 
clearly  established  as  to  be  of  certain  dia- 
gnostic value.  In  cases  where  a  definite 
opinion  as  to  the  venereal  nature  of  the  case 
is  necessary,  the  pus  should  be  examined  for 
the  gonococcus  by  staining  with  fuchsin  or 
methyl  violet.  But,  as  already  stated  in  dis- 
cussing the  aetiology  of  gonorrhoea,  there  is 
still  some  doubt  as  to  the  specific  properties 
of  this  organism. 

Urethritis  may  be  easily  disting^shed  from 
urethral  chancre  ;  but  it  must  be  remembered 
that  both  conditions  may  be  present.  Ure- 
thral chancre  is  nearly  always  situate  just 
within  the  meatus,  never  more  than  one  inch 
from  it ;  the  ulcerated  surface  can  be  seen  if 
the  lips  of  the  iwethra  be  separated,  and  a 
short  am-al  specuhmi  introduced. 

The  discharge  from  a  chancre  is  not 
creamy,  but  shreddy,  and  the  pain  during 
micturition  is  stinging  and  limited  to  the  raw 
surface.  Occasionally  a  slight  muco-pm'ulent 
discharge,  without  jjain  or  much  swelling, 
is  present  during  the  initial  stage  of  syphilis, 
but  it  subsides  spontaneously  in  one  or  two 
weeks,  and  is  accompanied  by  the  indiu-ated 
sore,  and  succeeded  by  secondary  symptoms. 

In  balanoposthitis  (which  may  or  may 
not  be  venereal  in  origin)  there  need  be  no 
ru-ethral  discharge.  This  can  be  ascertained 
by  thoroughly  syringing  away  all  the  pus 
from  under  the  prepuce,  and  then  squeez- 
ing the  penis  to  see  if  pus  escapes  at  the 
meatus. 

Prostatic  and  perineal  abscesses  may  dis- 
charge into  the  urethra.  In  such  conditions 
the  discharge,  profuse  on  one  occasion,  at 
once  subsides  to  a  scanty  gleet.  They  may 
be  diagnosed  by  the  history  of  the  ease,  and 
a  careful  examination  of  the  patient,  but  it 
must  be  borne  in  mind  that  they  occasionally 
complicate  gonorrhoea. 

Prognosis. — The  prognosis  of  gonorrhoea 
is  usually  favourable  if  proper  precautions  be 
taken  early.  But,  in  spite  of  attention  and 
care,  the  disease  is  sometimes  very  severe, 
especially  in  young  lads  of  lymphatic  tem- 
perament, or  in  men  of  nervous,  irritable 
constitution.  Gonorrhoea  is  said  also  to  be 
liable  to  rim  a  severe  course  in  persons  who 
suffer  fr  om  acne.  It  is  more  likely  to  become 
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chronic  after  repeated  attacks,  and  in  those 
who  suffer  from  stricture  or  have  a  narrow 
meatus. 

Various  compKcations,  to  be  afterwards 
referred  to,  may  arise  in  the  course  of  the 
disease,  and  certain  sequelce  follow  it.  In 
rare  cases  gonorrhoea  terminates  fatally  by 
general  pysemia,  or  more  frequently  may 
lead  to  joint-affections  of  more  or  less 
severity. 

Treatment. — The  so-caUed  abortive  treat- 
ment of  gonorrhoea  has,  on  account  of  its 
non-success  and  attendant  risks,  been  prac- 
tically abandoned,  and  calls  for  very  short 
notice  here.  It  consists  in  the  internal  ad- 
ministration of  large  doses  of  copaiba  or 
cubebs,  or  of  injections  of  caustics  or  strong 
irritants  and  astringents.  The  former  are 
open  to  the  objection  that  they  not  infre- 
quently produce  marked  constitutional  dis- 
tiu'bance,  and  moreover  are  unsuccessful  in 
attaining  the  object  in  view.  Strong  injec- 
tions too  often  aggravate,  instead  of  reliev- 
ing, the  local  mischief,  and  may  thereby  make 
the  course  of  the  disease  more  severe  and 
chronic.  In  the  early  stages  of  acute 
gonorrhoea,  rest,  if  the  patient  can  take  it, 
is  important.  The  bowels  should  be  opened 
and  kept  acting  by  the  use  of  saHne  aperi- 
ents, and  the  diet  should  be  low  and  of  a 
non-irritating  description.  All  alcohol,  especi- 
ally malt  hquors,  highly  seasoned  dishes, 
great  exercise,  and  sexual  excitement  should 
be  rigorously  avoided.  Warm  baths  and 
strict  cleanliness  of  the  parts,  with  support  of 
the  penis  and  testes,  are  useful.  The  salts  of 
potassium,  with  tincture  of  hyoscyamus,  are 
also  useful,  to  diminish  the  acidity  of  the 
urine,  and  allay  the  smarting  and  pain  during 
micturition  ;  the  same  may,  if  excessive,  be 
relieved  by  immersing  the  penis  in  iced 
water  during  micturition.  In  extreme  cases, 
cocaine  may  be  injected  before  micturition. 
As  long  as  there  is  much  smarting  and  signs 
of  acute  inflammatory  congestion,  strong 
astringent  injections  should  be  avoided,  but  ! 
relief  is  obtained  by  washing  out  the  m-ethi-a 
with  tepid  water  after  mictm-ition.  One- 
eighth  gr.  of  permanganate  of  zinc  to  one 
fluid  ounce  of  distilled  water  is  an  injection 
which  may  generally  be  employed  in  the 
earliest  stage.  When  the  acute  stage  has 
passed,  the  continuance  of  the  congestion 
is  shortened  by  astringent  and  antiseptic  in- 
jections, and  the  internal  administration  of 
copaiba,  sandal  oil,  or  cubebs.  Injections 
should  not  be  strong  at  first — 2  to  3  grs.  of 
sulphate  of  zinc  to  the  ounce  being  sufiicient. 
The  patient  should  be  directed  to  pass  his 
water,  and  then  wash  out  the  passage  with 
a  little  tepid  water  ;  after  that  the  injection 
should  be  used,  and  kept  in  the  urethra  for 
two  minutes.  Many  substances  are  used  as 
injections,  and  it  is  difficult  to  say  in  a  given 
case  which  will  suit  best.  Sulphate  of  zinc 
grs.  2  to  gj,  or  mixed  with  acetate  of  lead; 


chloride  of  zinc  gr.  ^gr.  1  to  !  sulpho- 
carbolate  of  zinc  grs.  2  to  ^j ;  permanganate 
of  zinc  gr.  ^  to  Jj,  are  all  useful.  Alimi, 
acetate  of  lead,  hydrastis,  and  the  extract  of 
belladonna  may  also  be  used.  Extract  of 
belladonna  should  not  be  used  with  perman- 
ganates, as  they  form  an  explosive  mixture. 
The  mercuric  chloride  in  solutions  of  various 
weakness,  s-^s  to  ^jjVo)  is  used  on  theo- 
retical gromids  by  some ;  but  in  the  writers' 
experience  they  are  most  uncertain,  and  more 
often  excite  irritation  than  allay  it  in  the 
lurethra. 

Whatever  injection  is  chosen,  it  must  be 
used  judiciously,  and  care  taken  that  it  does- 
not  aggravate  the  condition  it  is  intended  to 
benefit.  As  a  rule,  the  injection  should  be 
made  at  least  three  times  a  day  by  the 
patient ;  if  the  membrano-prostatic  urethra 
be  involved  it  may  be  necessary  for  the 
surgeon  to  ajjply  astringents  himself  (see 
Gleet).  Iodoform  and  eucalyptus  bougies 
are  highly  thought  of  by  some ;  they  should 
be  introduced  at  night.  The  vreiters  have  not 
seen  any  great  benefit  follow  their  use.  If  the 
injections  increase  the  discharge,  or  heighten 
the  soreness,  they  should  be  abandoned,  and 
soothing  internal  remedies  alone  given.  The 
chief  internal  specifics  are  copaiba,  sandal 
oU,  and  cubebs  ;  infusion  of  uva  ursi,  Canada 
balsam,  tolu,  turpentine,  and  benzoic  acid. 
They  are  often  beneficial,  but  are  ajjt  to  cause 
dyspepsia ;  and,  in  the  case  of  copaiba,  sandal 
'  wood,  and  Canada  balsam,  congestion  of  the 
kidneys,  especially  in  the  later  stages  of  the 
disease.  These  remedies  should  be  given 
thrice  daily  for  several  weeks.  In  the  later 
stages  the  preparations  of  iron  in  combina- 
tion with  quinme  are  often  useful. 

Chordee  is  frequently  a  very  troublesome 
symptom,  for,  in  addition  to  the  pain  it 
causes,  the  patient's  rest  is  broken,  and  con- 
sequently his  health  weakened.  Perhaj)s  the 
most  useful  remedy  is  a  suppository  at  night 
of  opium  or  belladonna  in  combination  with 
!  camphor  (1  gr.  and  3  gi'S.) ;  bromides,  chloral 
hydrate,  cannabis  indica,  and  lupulin  are 
also  useful ;  while  the  erection  can  be  im- 
mediately stopped  by  the  application  of  cold 
water.  In  some  cases  a  hot  bath  just  before 
going  to  bed,  with  the  use  of  the  suppository 
mentioned,  will  prevent  chordee.  When 
gonorrhoea  becomes  chronic,  accompanied  by 
a  gleety  discharge,  further  treatment  may  be 
necessary.    See  Gleet. 

Complications  and  Sequelae. — Various 
comphcations  may  arise  during  the  progress 
of  gonorrhoeal  urethritis  ;  many  of  these  are 
referred  to  in  special  articles,  to  which  the 
reader  is  referred  for  information. 

1.  Balanitis  and  Balanoposthitis. — See 
Balanitis. 

2.  Phimosis  and  Paraphimosis. — See 
Penis,  Diseases  of. 

3.  Retention  of  urine  may  occur  in  con- 
sequence of  swelling  of  the  mucous  mem- 
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brane,  and  miiscnlar  spasm  closing  the  pas- 
sage at  the  menibrano-prostatic  portion ; 
this  is  specially  likely  to  occur  if  there  is 
inflammation  of  the  neck  of  the  bladder. 
Under  the  influence  of  warm  baths,  saUne 
aperients,  rest,  and  morphine  suppositories, 
the  congestion  is  lessened,  and  the  temporary 
retention  is  usually  relieved.  It  causes  great 
pain  and  anxiety  when  present.  Gonorrhoea 
afi'ectiug  a  patient  who  is  the  subject  of 
stricture  may,  by  causing  acute  congestion 
of  the  narrowed  portion  of  the  urethra, 
temporarily  occlude  the  passage  and  cause 
retention.  The  treatment  is  the  same  as 
given  above  ;  in  both  cases  it  may  be  neces- 
sary to  pass  a  fine  soft  instrument  in  order 
to  afford  immediate  relief.  In  the  case  of 
strictiu'e  further  treatment  will  be  necessary 
when  the  gonorrhoea  is  cured.  See  Mic- 
turition, Disorders  of. 

4.  LTjiiipliangitis  Sini  Bubo. — See  Bubo; 
and  Lymphatic  System,  Diseases  of. 

5.  HcBinorrliage  from  the  urethra,  if 
profuse  and  continuous,  is  probably  due  to 
rupture  of  the  corpus  spongiosum  during  j 
erection.  A  few  drops  of  blood  may  come 
away  with  the  discharge  or  after  mictmution  ; 
this  may  be  due  to  rupture  of  the  congested 
vessels,  or  to  the  presence  of  a  granular 
patch,  and  needs  no  special  treatment.  If 
haemorrhage  is  continuous,  ice  will  be  ser- 
viceable in  arresting  it,  and  hamamelis  may 
be  injected.  In  some  cases  a  catheter  may 
be  passed,  and  the  penis  compressed  by  a 
bandage.    See  Hematuria. 

6.  Peri-uretliral  abscess  may  occur  close 
to  the  glans  penis,  between  the  layers  of  the 
perineal  fascise,  or  in  the  glands  of  Cowper. 
Peri-urethral  abscess  may  cause  acute  symp-  j 
toms,  but  is  often  chronic  in  its  progress. 
The  pus  may  escape  into  the  urethra,  ex- 
ternally through  the  skin,  or  both  ways  ;  in 
the  latter  case  a  urinary  fistula  is  formed, 
which  will,  however,  usually  heal  in  time. 
When  i^eri-m'ethral  abscess  is  diagnosed,  it 
should  be  freely  opened ;  if  the  abscess  has 
originated  in  a  distended  follicle,  and  has 
burst  into  the  urethra,  it  may  be  treated 
successfully  by  laying  it  open,  through  the 
endoscopic  tube,  with  a  canaliculus  knife.  I 

7.  Inflainination  of  the  neck  of  the  \ 
bladder,  often  erroneously  spoken  of  as 
cystitis,  is  due  to  extension  of  the  disease 
to  the  membrano-prostatie  m-ethra.  Cystitis 
itself  is  a  rare  complication.  This  compli- 
cation does  not  usually  come  on  until  the 
second  or  third  week ;  it  causes  much  pain 
and  spasm,  and  has  a  very  depressing  effect 
on  the  patient's  general  health. 

Inflammation  of  the  neck  of  the  bladder 
causes  great  frequency  of  micturitinn,  with 
pain  during  and  scalding  at  the  end  of  the 
act,  caused  by  muscular  spasm.  A  few 
drops  of  blood  usually  escape  after  the  urine, 
with  a  little  muco-pus.  The  usual  gonorrho'al 
discharge  ceases  almost  entirely  during  the 


attack,  but  usually  returns  when  the  inflam- 
mation of  the  neck  of  the  bladder  subsides. 
Eelapses  are  common. 

Low  diet,  warm  baths,  rest,  and  anodynes 
will  prove  of  great  vahie  in  this  complication. 

"When  the  bl odder  itself  is  affected,  the 
disease  usually  attacks  the  base,  and  may 
spread  to  the  kidneys.  The  inflammation 
may  be  acute  or  chronic,  and  may  attack 
the  mucous  membrane  only,  or  the  whole 
thickness  of  the  wall  (parenchymatous 
cystitis).    See  Blabber,  Diseases  of. 

8.  Prostatitis  and  prostatic  abscess. — 
Prostatitis  is  a  severe  complication  of  gonor- 
rhoea. It  is  due  to  the  spread  of  the  disease 
to  the  uvula  vesica,  and  along  the  prostatic 
ducts  to  the  body  of  the  gland.  It  may  be 
excited  by  injudicious  treatment,  wet  and 
cold,  or  venereal  excitement  during  gonor- 
rhoea. The  disease  may  run  on  to  supjim-a- 
tion,  or  may  become  chronic. 

In  the  acute  form  the  gland  is  swollen 
and  tender,  causing  painful  and  difficult  mic- 
turition, and  sometimes  retention.  There 
is  a  sense  of  weight,  heat,  and  fulness  in  thp 
perineiun  and  above  the  pubes,  with  rectal 
irritation  and  pain  on  deftecation. 

Should  suppuration  occur,  the  local  and 
constitutional  symptoms  deepen.  Eventu- 
ally the  abscess  bursts,  commonly  into  the 
urethra,  more  rarely  into  the  rectum  or 
bladder  or  on  to  the  perineimi.  The  treat- 
ment is  the  same  as  that  described  for  in- 
flammation of  the  neck  of  the  bladder,  com- 
bined with  the  passage  of  a  catheter  if  re- 
tention should  occur,  and  the  evacuation  of 
pus  as  soon  as  it  shaU  be  diagnosed.  Such 
abscesses  are  best  opened  through  the  peri- 
neum ;  should  they  burst  into  the  urethra 
they  will  usually  heal  spontaneously ;  if  not, 
a  perineal  opening  must  be  made.  See 
Prostate,  Diseases  of. 

9.  Epididymitis  and  orchitis.  —  Inflam- 
mation of  the  epididymis  is  the  most  fre- 
quent complication  of  gonorrhoea.  The  dis- 
ease is  usually  unilateral,  but  in  a  small 
proportion  (3'5  per  cent.)  of  cases  both  sides 
are  affected.  The  spread  of  gonorrhoea  to 
the  epididymis  is  much  more  commonly  seen 
among  hospital  out-patients  than  among 
private  patients,  doubtless  because  the  latter 
take  more  care  of  themselves.  The  epidi- 
dymis is  not  affected  imtil  the  urethritis  has 
spread  backwards  to  the  membrano-prostatie 
portion — i.e.  towards  the  end  of  the  third 
week.    See  Testes,  Diseases  of. 

10.  Tnflammatio II  of  the  rectal  mucous 
tnembrane  occasionally  occiu's,  more  especi- 
ally in  women.  It  is  due  to  direct  inocu- 
lation of  the  discharge.  There  is  smarting 
and  burning  pain,  much  increased  on  de- 
faecation.  The  mucous  surface  is  bright  red, 
and  may  be  granular  and  ulcerated.  A 
yellowish  discharge  escapes  jiec  anum. 
Thorough  cleanliness,  with  the  use  of  astrin- 
gent lotions,  will  effect  a  cure. 
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11.  Gonorrhceal  conjimciivitis  is  a  very 
grave  complication,  especially  if  not  seen 
early,  as  it  may  destroy  the  whole  eye.  The 
patient  should  be  warned  that  no  discharge 
from  the  urethra  miist  be  allowed  to  get 
near  the  eye.  See  Eye,  anb  its  Appendages, 
Diseases  of. 

12.  Sclerotitis  and  iritis  occasionally  occur 
in  the  course  of  gonorrhoea,  but  are  very  rare. 
See  Eye,  and  its  Appendages,  Diseases  of. 

13.  Rheumatism  of  the  joints,  fasciae,  and 
gi'eat  nerves,  &c.  See  Rheumatism,  Gonor- 
rheal. 

14.  Stricture  may  occur  as  a  sequela.  It 
usually  follows  granular  urethritis,  resulting 
from  gonorrhoea.  Some  months  or  even 
years  elapse  before  the  stricture  is  estab- 
lished. See  Urethra,  Diseases  of;  and 
Gleet. 

15.  Warts  may  occur  oir  the  glans  penis 
or  in  the  urethra.  See  Gleet  ;  Penis,  Dis- 
eases of ;  Veeucca. 

(&)  Gonorrhoea  in  the  Female — 
Vaginitis.  —  Morbid  Anatomy.  —  In  the 
female,  gonorrhcea  first  attacks  the  lower  part 
of  the  vagina,  and  may  spread  to  the  vulva 
and  urethra,  or  upwards  to  the  upper  part  of 
the  vagina  and  the  uterus ;  and,  by  continuous 
extension,  to  the  Fallopian  tubes,  peritoneum, 
and  ovaries  in  one  direction,  and  to  the  bladder, 
m'eters,  and  pelves  of  the  kidneys  in  another 
direction,  besides  attacking  the  jomts,  fascise, 
and  eyes  with  rheumatic  inflammation  as  in 
the  male  subject.  The  disease  may  become 
chronic,  and  be  accompanied  by  complications 
to  be  afterwards  mentioned. 

In  the  first  stage  the  mucous  membrane  is 
congested,  swollen,  and  tender ;  the  parts 
are  drier  than  natural,  in  consequence  of  a 
diminution  of  the  natural  secretions;  but 
in  a  few  hoiirs  there  is  a  thin  transparent 
mucous  discharge,  which  quickly  becomes 
sero-pm'ulent,  pm'ulent,  creamy,  and  copious. 
The  discharge  when  fully  established  has 
often  a  greenish  tinge,  and  is  offensive  and 
highly  irritating.  The  affected  mucous  mem- 
brane is  often  studded  with  little  eminences 
due  to  enlargement  of  the  papillae  (vaginitis 
granulosa).  In  more  severe  cases  patches 
of  erosion  may  be  seen,  especially  if  the 
disease  spreads  to  the  os  uteri.  Owing  to 
the  irritating  nature  of  the  vagmal  discharge 
the  vulva  becomes  inflamed,  swollen,  and  ex- 
coriated. The  glands  of  Bartholin  not  in- 
frequently become  involved,  and  suppurate. 
The  inflammation  becomes  chronic  in  from 
six  to  ten  or  twelve  days,  the  pain,  swelling, 
and  congestion  subsiding,  and  the  discharge, 
now  muco-purulent,  remaining  plentiful.  In 
the  cln-onic  form,  the  upper  part  of  the  vagina, 
the  c?tZ  de  sac,  and  the  neck  of  the  uterus  are 
the  parts  specially  involved.  They  are  of  a 
brighter  colour  than  the  rest  of  the  mucous 
membrane,  and  secrete  the  discharge.  Not 
infrequently,  when  the  irflammation  has 
ceased  in  the  vagina,  pus  can  still  be  squeezed 


from  the  meatus  urinarius  or  some  of  the 
crypts  opening  round  that  orifice,  if  the  finger 
be  drawn  forwards  along  the  under-siu-fac© 
of  the  urethra. 

Symptoms. — In  the  acute  stage  there  is 
heat,  itching,  and  swelling  of  the  parts,  smart- 
ing on  making  water,  aching  pains  in  the  back 
and  loins,  with  great  tenderness  on  examina- 
tion. The  bright  red  colour  of  the  congested 
mucous  membrane,  together  with  the  offen- 
sive greenish  purulent  discharge  from  the 
surface,  is  sufficient  evidence  of  vaginitis,  but 
is  not  sufficient  to  determine  its  specific 
origin.  As  the  disease  becomes  more  chronic 
the  acute  symptoms  pass  away,  but  there  is 
still  a  plentiful  discharge. 

Diagnosis. — The  diagnosis  of  vaginitis 
and  vulvitis  is  easy,  but  it  is  sometimes  im- 
possible to  speak  with  certainty  as  to  its 
gonorrhceal  origin.  The  actual  source  of  the 
discharge  should  be  ascertained,  since 
copious  yellow  irritating  discharge  may  come 
from  the  cervix  uteri,  independently  of  any 
pre-existing  vaginitis.  If  a  positive  opmion 
as  to  the  gonorrhceal  nature  of  the  case  is 
required,  the  gonococcus  must  be  sought  for  in 
the  discharge.  If  there  is  purulent  urethritis,, 
the  contagious  nature  of  the  case  is  satis- 
factorily determined,  as  u'ritating  uterine  dis- 
charges do  not  affect  the  mrethra. 

Prognosis. — If  assiduously  treated,  so  that 
extension  to  the  vaginal  cul  de  sac  and  cervix 
uteri  is  prevented,  the  disease  has  a  duration 
of  about  three  weeks.  If  neglected,  it  may 
become  chronic  and  prove  very  intractable, 
lasting  sometimes  for  many  months  ;  this  is 
especially  likely  to  be  so  if  the  disease  has 
spread  to  the  cervix  uteri  and  endometrium, 
or  to  the  lU'ethra.  Although  many  comx^li- 
cations  may  arise  during  the  progi-ess  of  the 
disease,  but  few  are  commonly  of  immediate 
danger.  The  length  of  time  that  the  dis- 
charge remains  contagious  is  most  uncertain. 
Probably  any  discharge,  however  scanty  and 
serous  it  may  have  become,  may  cause  disease 
if  increased  by  accidental  irritation, 
i  Treatment.  —  In  the  acute  stages  of 
vaginitis  the  treatment  consists  in  allaying 
irritation  by  rest  in  bed ;  warm  baths ;  fi'e- 
quent  injections  of  warm  water,  solution  or 
boric  acid,  or  weak  astringents — such  as 
weak  solutions  of  acetate  of  lead,  of  alum, 
&c. ;  and  the  administration  of  saline  ape- 
rients. If  the  pain  be  great,  a  little  laudanum 
may  be  added  to  the  warm  water  injections. 
The  diet  should  be  low,  all  sources  of  irri- 
tation should  be  removed,  and  the  habits  and 
health  of  the  patient  regulated.  When  the 
acute  stage  has  subsided,  astringent  injec- 
tions should  be  used  somewhat  stronger  than 
those  employed  at  first.  The  vulva  should 
be  protected  from  contact  with  the  discharge 
by  vaseline,  and  the  labia  should  be  sepa- 
rated by  a  piece  of  lint  wetted  with  lead 
lotion. 

In  the  chronic  forms  of  the  disease  tha 
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strength  of  the  astringent  injections  must  be 
increased.  The  most  useful  are  the  suljjhate, 
chloride,  and  sulpho-carbolate  of  zinc,  tannic 
acid,  and  liqvior  carbonis  detergens.  In  the 
intervals  between  the  injections,  tampons 
saturated  with  the  astringent  lotions  may  be 
introduced  into  the  vagina,  and  alum  or  tan- 
nin may  be  apphed  to  the  deeper  parts  of 
the  canal  by  means  of  the  speculum.  The 
mjections  must  be  efficiently  done,  after 
washing  away  the  discliarge  with  warm 
water,  so  that  the  whole  mucous  surface  of 
the  vagina,  esjJeciaUy  that  of  the  cul  de  sac, 
IS  thoroughly  laved.  Astringent  vaginal  sup- 
positories are  also  useful.  If  in  chronic 
cases  there  are  patches  of  erosion,  similar  to 
those  met  with  in  cases  of  gleet  in  the  male, 
they  should  be  mopped  with  a  20  per  cent, 
solution  of  silver  nitrate. 

Internal  remedies  are  useless  unless  the 
iirethra  is  affected,  when  they  have  a  certain 
value. 

Complications. — Vulvitis  is  one  of  the 
earliest  and  commonest  complications  of 
gonorrhoeal  vaginitis.  The  labia,  nymphffi, 
and  clitoris  are  red  and  swollen,  and  secrete  a 
copious  yellow  foetid  discharge.  The  uymphae 
often  project  between  the  swollen  labia,  and 
the  j)arts  may  be  excoriated  in  consequence 
of  destruction  of  the  surface  epithelium, 
and  sometimes  from  ulceration  of  the  mucous 
foUicles.  There  is  considerable  prvu-itus. 
Usually,  if  the  parts  are  kept  clean  and  fi'ee 
from  irritation,  the  inflammation  subsides  in 
a  few  days.  Warm  baths  and  sedative  lotions 
are  useful  to  allay  the  irritation,  and  the  labia 
should  be  separated  by  a  piece  of  lint  kept 
moist  with  lead  and  opium  lotion. 

Urethritis  is  the  most  constantaccomj^ani- 
ment  of  gonorrhoea ;  rarely  so  acute  as  to 
cause  much  irritation,  it  may  produce  severe 
suffering.  It  begins  with  itching  and  smart- 
ing at  the  meatus,  which  is  red  and  swollen. 
A  pm'ulent  or  muco-jiurulent  discharge  oozes 
from  the  passage  unless  the  patient  has  just 
micturated;  even  then  a  little  discharge  can 
be  foimd  in  the  mouths  of  the  foUicles  which 
open  close  to  the  meatus.  This  dischai'ge  is 
very  persistent,  and  is  probably  a  source  of 
contagion  long  after  the  disease  is  cured  else- 
where. The  treatment  of  "lu-ethritis  consists 
of  frequent  warm  baths,  astringent  injections, 
and  copaiba  internally.  Obstinate  chronic 
discharges  may  be  arrested  by  caustic  solu- 
tions, carefully  applied. 

Ahscess  of  the  glands  of  Bartholin  is  not 
micommon  in  gonorrhoea.  There  is  a  pain- 
ful swelling,  which  may  attain  the  size  and 
somewhat  the  shape  of  a  bantam's  egg,  lying 
in  the  labium  majus,  in  which  fluctuation  can 
be  detected  early.  The  abscess  may  not 
emjity  itself  through  the  duct,  but  into  the 
cellular  tissue  of  the  labium,  where  a  large 
collection  may  form  before  it  opens  superfici- 
ally. The  treatment  consists  in  free  incision 
as  soon  as  fluctuation  is  felt.  Often  a  trouble- 


some fistula  is  left,  which,  alternately  closing 
and  opening,  causes  fresh  accvmiulation  and 
fresh  discharge  of  pus  from  time  to  time. 
This  is  best  treated  by  free  incision  and 
drainage. 

Bubo  is  rare  in  the  female,  but  may  occur 
when  the  mrethra  is  involved. 

Acute  inflammation  of  the  cervix  and  os 
uteri  is  a  frequent  consequence  of  gonorrhoea. 
The  neck  of  the  uterus  is  swollen,  red,  and 
often  excoriated  about  the  os,  whence  a 
copious  discharge  issues,  at  first  clear  and 
viscid,  then  pm'ulent.  This  subsides  to  a 
thin  muco-25us,  and  either  soon  ceases  or 
more  commonly  passes  into  chronic  catarrhal 
discharge  from  the  glands  of  the  cervix, 
which  lasts  an  indefinite  time  and  long  re- 
tains its  contagious  quality.  Chronic  cer- 
vical and  corporeal  endometritis,  associated 
with  a  thick  viscid  discharge  in  the  former 
and  a  thinner  discharge  in  the  latter,  may  re- 
sult fr-om  gonorrhceal  infection.  In  the  acute 
forms,  complete  rest,  warm  baths,  with  as- 
tringent ajjphcations  and  saline  aperients, 
may  arrest  the  disease.  In  the  chronic  stage 
the  treatment  is  that  of  uterine  catarrh.  See 
Womb,  Diseases  of. 

Among  the  rarer  and  more  dangerous 
complications  of  gonorrhoea  in  the  female 
may  be  mentioned  metritis,  perimetritis, 
salpingitis,  pyosalpinx,  hydrosalpinx,  ovaritis, 
and  peritonitis.  Pysemic  infection  may  occur 
through  the  vaginal  veins. 

Certain  complications,  more  general  in 
their  nature,  may  also  occur  as  in  the  male 
sex.  Gonorrhoeal  rheumatism  is  less  com- 
mon in  women  than  in  men. 

Berkeley  Hill.       Charles  Stonham. 

GONORRHCEAL  RHEUMATISM. 

An  affection  of  the  joints  associated  with 
gonorrhoea.  See  Rheumatism,  Gonorrhoeal. 

GOOSE-SKIN.— A  condition  of  the  skin 
in  which  this  structure  is  rough  and  wrinkled, 
like  that  of  the  plucked  goose.  It  is  of  a 
transient  character,  being  due  to  contraction 
of  the  muscular  fibres  of  the  skin,  producing 
wrinkling  of  the  integuments,  and  promi- 
nence of  the  hair-foUicles— horripilation  ;  and 
is  observed  as  the  result  of  the  direct  appli- 
cation of  cold,  or  of  a  shock,  and  in  the  early 
stages  of  fevers. 

GOTJT  igutta,  a  drop).  — Synon.  :  Pod- 
agra, Chfragra,  Gonagra  (when  the  disease 
affects  the  foot,  hand,  or  knee  respectively) ; 
Fr.  Goidte;  Ger.  Gicht.  The  name  gout  is 
supjjosed  to  have  originated  in  the  idea  of 
the  dropping  of  a  morbid  fluid  into  the  joints, 
and  is  of  very  ancient  date. 

Definition. — Gout  is  usually  regarded  as 
a  general  or  constitutional  disease,  associated 
with  the  presence  in  the  system  of  excess 
of  uric  acid,  the  complaint  being  commonly 
looked  upon  as  a  manifestation  of  the  so- 
called  lithic  or  U7'ic  acid  diathesis,  and  as 
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due  to  lithcemia.  It  may  be  hereditary  or 
acquired ;  and  is  characterised  ordinarily  by 
a  peculiar  inflammation  of  the  joints — arti- 
cular or  regular  gout,  attended  with  the 
deposit  of  urates,  consisting  ahnost  entirely 
of  urate  of  sodium,  in  their  structures,  affect- 
ing usually  and  especially  the  smaller  joints, 
and  at  first  more  particularly  the  metatarso- 
phalangeal articulation  of  the  great  toe,  but 
afterwards  extending  to  other  joints.  Similar 
deposits  of  urate  may  occur  in  other  tissues — 
tophaceous  gout ;  and  certain  organs  of  the 
body  are  liable  to  become  the  seat  of  func- 
tional disorders,  or  of  pathological  changes, 
during  the  progress  of  the  disease — non-arti- 
cular or  irregular  gout;  while  it  is  also 
usually  attended  with  general  symptoms. 
Gout  in  the  early  part  of  its  course  is  in  the 
large  majority  of  cases  an  acute  affection, 
occurring  in  periodic  attacks  or  '  fits  ' ;  but 
subsequently  it  tends  to  become  more  or  less 
chronic  and  permanent,  though  even  then 
generally  presenting  exacerbations  from  time 
to  time.  The  gouty  diathesis  may,  how- 
ever, be  present  without  giving  rise  to  any 
joint -affection  or  other  evident  organic  mis- 
chief. 

Etiology.  —  There  are  certain  definite 
poiuts  which  require  consideration  imder 
this  heading. 

1.  It  will  be  expedient  at  the  outset  to 
discuss  the  circumstances  under  which  the 
gouty  diathesis  is  developed,  and  to  point 
out  the  more  obvious  causes  with  which  this 
condition  is  associated.  jEtiologically,  cases 
of  gout  may  be  practically  arranged  into 
three  main  groups,  according  as  the  disease 
arises  from — (a)  Hereditary  transmission, 
(b)  Certain  errors  in  regard  to  food  and 
drinJc ;  often  associated  with  deficient  exer- 
cise, (c)  Impregnation  of  the  system  with 
lead.  In  not  a  few  instances,  however,  it 
miist  be  remembered  that  these  causes  are 
more  or  less  combined. 

(a)  Hereditary  transmission.  Gout  is  one 
of  the  most  striking  examples  of  an  hereditary 
disease,  and,  once  established,  it  may  be 
transmitted  through  several  generations,  even 
when  every  endeavour  is  made  to  eradicate 
it ;  but  as  the  malady  is,  as  a  rule,  more  or 
less  intensified  by  pernicious  habits,  it  be- 
comes in  most  cases  a  permanent  legacy. 
Sir  Alfred  Garrod  foimd  that  in  more  than 
half  his  cases  hereditary  taint  could  be  dis- 
tinctly traced ;  and  the  proportion  is  much 
greater  among  the  upper  classes.  It  some- 
times happens  that  when  gout  becomes  de- 
veloped de  novo  in  an  individual,  children 
born  previously  are  free  from  the  complaint, 
while  those  born  subsequently  are  affected. 
Gout  appears  to  be  more  readily  transmitted 
by  the  female  than  the  male  line.  Accord- 
ing to  Hutchinson,  the  diathesis  becomes 
stronger  in  the  parent  with  advancing  years, 
and  consequently  the  disease  shows  itself 
with  greater  firequency,  and  in  more  marked 


form,  in  the  younger  than  in  the  older  mem- 
bers of  a  gouty  famUy.  Hereditary  influence 
may  be  so  powerful  that  the  complaint  arises 
without  any  other  obvious  cause ;  but  most 
commonly  it  is  aided  by  more  or  less  in- 
dulgence in  certain  injurious  habits  to  be 
presently  mentioned.  Gout  sometimes  ex- 
emplifies the  so-caUed  '  law  of  atavism,' 
which  is  usually  due  to  the  fact  that  in  the 
generation  free  from  the  complaint  every 
precaution  is  taken  to  avoid  causes  which 
tend  to  originate  a  gouty  paroxysm.  It  has 
been  affirmed,  however,  that  this  '  missing 
a  generation '  only  applies  to  the  transmission 
from  a  grandfather  through  his  daughter  to 
the  grandson.  The  hereditary  nature  of  gout 
is  shown  not  infrequently  in  the  age  at  which 
the  disease  reveals  itself.  Should  the  pre- 
disposition be  powerful,  the  complaint  may 
appear  in  very  early  Hfe ;  and  the  younger 
the  subject  who  is  attacked,  the  more  likely 
is  there  to  be  an  hereditary  taint.  Hutchinson 
is  of  opinion  that  many  obscure  joint-affec- 
tions in  young  persons  are  due  to  hereditary 
gout. 

(b)  Errors  relating  to  food,  d/rimh,  and 
exercise.  In  a  considerable  number  of  cases 
gout  is  originated  de  novo,  in  consequence  of 
certain  errors  affecting  the  diet  and  habits; 
or  an  inherited  tendency  to  the  disease  is 
thus  considerably  aggravated.  In  general 
terms  these  errors  may  be  summed  up  as 
excessive  eating,  especially  of  particular 
articles  of  food ;  undue  indulgence  in  al- 
coholic drinks ;  and  indolent  habits,  with 
deficient  exercise.  They  are  frequently  asso- 
ciated in  the  production  of  gout  in  individual 
instances. 

The  gouty  diathesis  is  chiefly  promoted  by 
foods  which  are  rich  in  nitrogen,  and  espe- 
cially meat.  Beef  is  believed  by  many  to 
be  particularly  baneful.  Undue  consumption 
of  sugar  and  starchy  foods  has  also  been  re- 
garded as  aiding  materially  in  the  develop- 
ment of  gout.  Many  articles  of  diet,  either 
from  their  inherent  nature  or  from  the 
manner  in  which  they  are  cooked,  may  help 
in  the  production  of  the  complaint,  by  giving 
rise  to  digestive  disorders. 

The  relation  of  intemperance  in  the  use  of 
alcohoUc  drinks  to  the  gouty  diathesis  is 
highly  important,  and  is  abundantly  proved 
by  everyday  experience,  notwithstanding  the 
attempts  made  by  certain  self- constituted 
'  authorities '  on  gout  to  cast  a  doubt  upon 
this  fact.  The  more  potent  wines  have  the 
greatest  influence,  and  port  wine  has  pro- 
verbially been  regarded  as  the  most  injuri- 
ous of  aU.  Champagne,  burgundy,  madeira, 
sherry,  and  marsala  are  also  undoubtedly 
capable  of  developing  or  aggravating  gout. 
Hock,  sauterne,  moselle,  and  light  claret 
seem  to  be  least  injurious ;  but  even  these, 
if  indulged  in  to  excess,  may  in  course  of 
time  set  up,  or,  at  any  rate,  intensify  the 
gouty  diathesis.    Strong  malt  liquors  stand 
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next  to  wines  as  originators  of  gout.  Spirits 
are  comparatively  feeble  in  their  power  of 
producing  the  disease,  and  this  is  the  ex- 
planation usually  given  of  its  infrequency  in 
those  countries  or  districts  where  this  class 
of  drinks  are  chiefly  vised,  such  as  Scotland 
and  Neweastle-on-Tyne,  where  whisky  is  the 
common  beverage.  Eum  is  said  to  form  an 
exception  to  this  statement.  Cider  and  perry 
may  iinquestionably  set  up  gout,  if  taken  to 
excess,  especially  when  sweet  and  not  pro- 
perly fermented.  Excessive  indulgence  in 
a  mixtm-e  of  alcoholic  drinks  is  probably 
more  deleterious  than  if  one  is  adliered  to. 
The  quality  of  wines  has  much  to  do  with 
their  tendency  to  indiice  gout.  Factitious 
wines  and  others  of  inferior  quality,  as  well 
as  those  which  are  very  sweet,  or  which  con- 
tain much  tannin,  are  most  liable  to  produce 
this  complamt.  Drinks  which  cause  a  marked 
diuretic  action  are  less  injurious  than  those 
which  have  but  little  action  of  this  kmd. 

Deficient  exercise  undoubtedly  promotes 
the  development  of  goiit  in  many  cases. 
Persons  who  follow  sedentary  occupations,  or 
who  live  indolent  and  lazy  lives,  are  most 
liable  to  the  disease  ;  and  not  a  few  become 
gouty  because  imi^rovement  in  their  circiun- 
stances  enables  them  to  'keep  a  carriage,' 
and  they  are  thus  deprived  of  the  exercise 
which  they  were  previously  accustomed  to 
take. 

(c)  Another  group  of  cases  of  gout  are  those 
which  occm"  in  connexion  with  impreff  natio^i 
of  the  system  with  lead.  Sir  Alfred  Garrod 
found  among  his  hospital  jiatients  that  33 
per  cent,  of  those  suffering  from  gout  had 
been  subjected  to  the  influence  of  lead  in  | 
their  various  occupations ;  and  the  associa- 
tion is  now  generally  acknowledged.  This 
metal  does  not  appear,  however,  to  originate 
the  gouty  diathesis,  vmless  aided  by  more  or 
less  indulgence  in  alcoholic  drinks,  though 
the  amount  of  the  latter  consumed  is  usually  i 
far  less  than  would  alone  account  for  the  con- 
dition. Gouty  persons  are  remarkably  sus- 
ceptible to  the  influence  of  lead ;  and  when 
this  metal  is  given  to  such  subjects  for  medi- 
cinal purposes,  it  is  very  liable  to  bring  on  a 
severe  attack  of  acute  gout. 

It  is  imjjortant  to  note  here  that,  according 
to  Dr.  Thomas  GUver,  of  Newcastle-on-Tyne 
{Goulstonian  Lectures,  1891),  this  intimate 
relation  between  gout  and  saturnine  poison- 
ing is  not  seen  in  the  north.  '  Workmen  from 
the  south  develop  it  in  the  north  of  England. 
The  natives  of  the  north,  though  equally  ex- 
posed, seldom  become  gouty  even  when  the 
kidneys  are  affected.'  This  authority  does 
not  regard  the  difference  in  the  drinking 
habits  of  the  people  as  the  explanation  of 
the  difference,  but  thinks  it  is  probably  the 
result  of  external  conditions,  though  he  can- 
not explain  it. 

2.  Predisposing  causes. — Beginning  with 
age,  distinct  gouty  attacks  in  a  large  majority 


of  cases  make  their  first  appearance  in  persons 
between  thirty  and  thirty-five  or  forty  years 
old.  Those  which  occur  imder  thirty  are, 
with  few  exceptions,  more  or  less  hereditary. 
Well-marked  gout  is  exceedingly  rare  under 
twenty,  but  it  may  occur  in  younger  subjects, 
probably  even  in  children.  Dr.  Lorimer,  of 
Buxton,  formd  that  saturnine  gout  appears 
at  an  earlier  age  than  non-saturnine.  The 
complaint  is  usually  declared  before  fifty, 
and  becomes  progressively  less  frequent  in 
its  manifestation  for  the  first  time  after  this 
period  of  life.  It  is  quite  exceptional  for 
gout  to  commence  after  sixty-five,  but  it  may 
begin  even  in  extreme  old  age.  With  regard 
to  sex,  males  are  far  more  commonly  the 
subjects  of  weU-marked  gout  than  females. 
This  is  mainly  accomited  for  by  the  difference 
in  the  habits  of  the  two  sexes.  It  has  also 
been  partly  attributed  to  the  occiurrence  of 
menstruation  in  females,  which  is  supposed 
to  act  as  a  safeguard,  and  in  these  subjects 
gout  generally  appears  after  the  cessation  of 
this  function.  When  strongly  hereditary,  gout 
may,  however,  develop  even  in  young  females, 
of  which  the  vsrriter  has  seen  some  well-marked 
examples. 

Bodily  conformation  and  temperament 
have  been  credited  with  a  predisposing  influ- 
ence in  relation  to  gout,  persons  of  a  sanguine 
temperament,  and  of  corpulent,  plethoric 
habit  of  body,  being  supposed  to  be  most 
subject  to  this  disease,  and  to  have  it  m 
its  most  acute  form.  These  conditions  are 
often  produced  by  the  very  habits  which 
originate  gout,  and  certainly  persons  who  are 
gouty  by  inheritance  often  do  not  present  any 
of  these  characteristics,  while  those  exhibiting 
marked  contrasts  in  appearance  and  tempera- 
ment seem  to  be  equally  the  subjects  of  the 
complaint.  It  is  not  uncommon  in  indivi- 
duals of  a  nervous  temperament,  thin  and 
wiry  in  frame,  and  they  are  said  to  be  more 
s\ibject  to  the  irregular  and  asthenic  forms  of 
the  disease.  Social  position  and  occup)ation 
materially  influence  the  occurrence  of  gout. 
Formerly  the  complaint  was  met  with  almost 
entirely  among  the  higher  classes,  and  it  was 
looked  upon  as  an  aristocratic  disease.  Now, 
however,  it  is  common  enough  among  the 
middle  classes,  chiefly  those  who  are  in 
affluent  circumstances ;  while  it  is  very  pre- 
valent amongst  those  following  certain  occu- 
pations, such  as  butlers,  coachmen,  butchers, 
publicans  and  barmen,  coal-heavers,  porters, 
hair-cutters,  and  painters  or  others  who  have 
to  do  with  lead.  Conditions  which  involve 
excessive  mental  labour  and  fatigue,  prolonged 
worry  or  anxiety,  and  other  effects  which  ex- 
haust and  depress  the  nervous  system,  seem  to 
predispose  to  gout.  Su-  Dyce  Duckworth  is  of 
oi^inion  that  sexual  indulgence  in  early  life, 
by  its  generally  enervating  influence,  is  potent, 
not  only  in  causing  early  and  severe  attacks 
of  gout,  but  also  in  the  premature  induction 
of  gouty  cachexia.  As  regards  climate,  those 
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olimates  which  are  cold  or  temperate,  and 
especially  at  the  same  time  damp  and  change- 
able, present  by  far  the  gi-eatest  number  of 
cases  of  gout,  and  in  most  tropical  countries 
this  complaint  is  unknown.  In  the  south  of 
Europe  it  is  far  less  h-equent  than  here.  Gout 
is  much  more  prevalent  in  England  than  in 
Scotland  or  Ireland ;  though  it  is  uncommon 
in  the  north  of  England. 

3.  Causes  of  a  gouty  fit. — An  acute  pa- 
roxysm of  gout  may  come  on  without  any 
evident  exciting  cause  whatever,  especially 
if  the  disease  is  strongly  hereditary,  or  has 
been  long  established.    Under  these  circum-  i 
stances  outbreaks  of  the  complaint  seem  to  i 
become  habitual  at  certain  seasons,  or  they  , 
arise  from  very  slight  causes,  which  are 
less  and  less  obvious  as  the  case  progresses,  i 
Often,  however,  some  distinct  exciting  cause 
can  be   made   out,  affecting  the  digestive 
organs,  the  vascular  or  nervous  systems,  or 
the  functions  of  the  skin  or  kidneys,  or  dis- 
turbing the  system  in  other  ways.   The  most 
important  are  eating  or  drinking  too  much, 
either  on  some  particular  occasion,  or  habitu- 
ally for  a  longer  or  shorter  period,  untU  at  ! 
last  a  fit  of  gout  terminates  the  indulgence ;  . 
indigestible  articles  of  food ;  neglect  of  the 
act  of  defaecation,  or  prolonged  constipation  ; 
undue  physical  work  or  exertion;  exposm-e 
to  cold  or  wet,  or  sudden  siipi^ression  of  per- 
spiration ;  excessive  mental  work,  worry,  or 
anxiety ;  emotional  causes,  sudden,  powerfiil, 
or  depressing,  such  as  joy,  a  fit  of  rage,  fright, 
or  deep  grief ;  sexual  indulgence  or  excess ; 
haemorrhage,  acute  illness,  or  other  hke  de- 
bilitating causes  ;  and  injury.    The  indiscri- 
minate use  of  certain  medicines,  such  as 
preparations  of  lead  or  iron,  may  excite  a 
gouty  paroxysm.    The  imphcation  of  a  par- 
ticular joint  may  be  due  to  a  strain  or  injury, 
which  may  be  very  shght,  such  as  the  pres-  | 
sure  of  a  tight  boot,  or  the  toe  bemg  trodden 
upon.    Injury  to  the  knee  has  caused  that 
articulation  to  be  first  affected.    As  x^redis- 
2}osing  causes  of  acute  gouty  attacks,  climate 
and   season  are  highly   important.     Un-  ! 
doubtedly  gouty  paroxysms  may  often  be  ' 
averted  by  residence  in  a  warm  climate,  either  : 
permanently  or  dm-ing  the  colder  seasons  of  ] 
the  year.   Early  attacks  are  most  frequent  in  \ 
late  winter  or  spring,  and  the  first  paroxysm 
occurs  especially  towards  the  end  of  January 
or  beginning  of  February.    Afterwards  a  fit 
of  gout  takes  place  also  in  the  autumn ;  and 
subsequently  the  intervals  become  shorter 
and  more  irregular.     One  seizure  predis- 
poses to  another,  and  the  peculiar  tendency 
to  recurrence  in  gout  is  increased  with  each 
succeeding  paroxysm.    The  occupation  of  an 
mdividual  may  predispose  to  the  occmrence 
of  gout  in  particular  joints ;  thus  butlers 
have  it  in  the  feet,  coachmen  and  washer- 
women in  the  hands. 

Pathology. — The  pathology  of  gout  is  stUl 
in  a  very  unsettled  state.  With  some  authori- 


ties it  is  a  comparatively  simple  matter,  while 
others  regard  the  complaint  as  a  highly  com- 
plex condition,  having  wide  relationships  in 
diverse  directions  within  the  system.  It  will 
be  impossible  within  the  limits  of  this  article 
to  do  more  than  bring  out  the  main  facts 
bearing  upon  the  subject,  and  to  indicate  the 
chief  theories  founded  thereon. 

1.  Gout  is  by  the  large  majority  of  writers 
referred  to  the  general  or  constitutional  group 
of  diseases,  and  it  is  customary  to  speak  of 
the  gouty  diathesis  or  dyscrasia,  of  which 
the  local  changes  are  but  a  manifestation. 
Further,  it  is  believed  by  most  authorities 
that  a  person  may  be  truly  gouty,  and  yet 
be  free  from  any  of  the  special  lesions  usually 
associated  with  the  condition.  According 
to  Hutchinson,  Charcot,  Duckworth,  and 
others,  there  exists  a  '  basic  arthritic  dia- 
thesis,' upon  which  may  be  built  up,  under 
the  influence  of  special  causes,  a  tendency  to 
gout,  rheumatism,  or  their  various  modifica- 
tions and  combinations. 

At  the  present  day  it  is  almost  imiversally 
admitted  that  gout  has  an  intimate  relation 
with  the  presence  of  lithic  or  uric  acid  in 
the  system,  which  is  generally  regarded  as 
the  morbific  agent  or  '  peccant  matter.'  As 
Duckworth  expresses  it — '  No  uric  acid,  no 
gout.'  To  Sir  Alfred  Garrod  we  are  indebted 
for  having  clearly  and  positively  demon- 
strated this  relationship.  In  its  pronounced 
form  gout  is  characterised  by  the  deposit  of 
urate  of  sodium  in  connexion  with  the  joints 
and  other  structures,  which  distinguishes  it 
from  aU  other  complaints.  Dr.  Haig  has  re- 
cently revived  the  view  that  there  is  no  real 
distinction  between  the  rheumatic,  gouty, 
and  rheumatoid  forms  of  arthritis,  but  that 
they  are  all  due  to  uric  acid.  This  question 
need  not,  however,  be  discussed  here. 

Assuming  the  essential  relationship  be- 
tween gout  and  lithic  acid  to  be  established, 
beyond  this  point  there  is  much  diversity 
of  opinion.  Many  adopt  a  simple  Immoral 
theory,  attributing  the  disorder  to  excess  of 
this  acid  in  the  blood  and  tissues.  Some, 
however,  do  not  so  much  regard  the  quantity 
of  acid,  as  the  conditions  under  which  it 
exists,  and  its  insolubility.  Gout  is  often 
spoken  of  as  a  mere  manifestation  of  the 
lithic  or  uric  acid  diathesis,  and  the  condi- 
tion of  the  blood  containing  excess  of  the 
acid  was  termed  lithce^nia  by  the  late  Dr. 
Murchison.  Sir  William  Eoberts  '  has  pro- 
posed the  term  uratosis  as  distinguished 
from  lithsemia,  to  designate  the  '  precipita- 
tion of  the  crystal  urates  in  the  tissues  or 
fluids  of  the  body.'  He  draws  attention  to 
the  fact  that  '  lithaemia  is  only  an  exaggera- 
tion of  a  normal  condition,  for  traces  oi^  uric 
acid  always  exist  in  healthy  blood ;  but 
uratosis,  even  in  the  minutest  degree,  is 
pathological.'  He  is  of  opinion  that  there 
are  different  kinds  of  uratosis,  and  would 
1  Med.  Soc.  Trans,  vol.  xiv.  p.  84. 
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thus  si3eak  of  gouty  uratosis  and  satuniine  | 
uratosis,  believing  that  the  gouty  diathesis  , 
and  phuubism  are  radically  distinct,  differing 
in  all  respects  except  in  their  tendency  to 
uratic  deposits.  He  further  considers  it  quite 
possible  that  precipitation  of  the  crystalline 
urates  may  occur  not  only  in  the  form  of 
coarse  masses,  but  also  in  the  form  of  mmute 
stars  or  detached  crystals,  which  can  only  be 
detected  witli  the  microscope  ;  and  that  this 
'  microscopic  lu'atosis,'  either  in  the  substance 
of  organs  or  in  the  blood  itself,  may  account 
for  the  visceral  neuroses,  thrombosis  and 
embolism,  and  the  occasional  sudden  death, 
which  are  encountered  in  gout,  and  may 
explain  some  very  obscm'e  incidents  in  its 
history. 

Uric  acid  exists  in  the  blood  and  in  the 
fluid  that  diffuses  therefrom  mainly  as  a  salt 
of  sodium,  but  whether  the  combination  be  a 
quadriurate  or  a  biiurate,  or  a  mixtixre  of  the 
two,  or  sometimes  one  and  sometimes  the 
other,  is  not  known.  The  quadriurates  are 
highly  soluble  in  blood-serum,  and  cannot  be 
thrown  down  therein  in  the  crystalline  state,  ] 
while  the  biurates  are  very  sparingly  soluble 
in  that  medium,  and  are  readily  thrown  down 
in  it  in  a  crystalline  form  (W.  Eoberts).  The 
acid  is  being  constantly  formed  in  the  system 
in  connexion  with  the  processes  of  nutrition 
and  metabolism,  but  under  ordinary  circum- 
stances it  is  either  destroyed  or  is  eliminated 
by  the  kidneys,  so  that  it  is  kept  withm 
normal  limits.  According  to  Garrod,  the 
final  stage  is  the  production  of  urate  of 
ammonium  in  the  kidneys. 

We  may  now  proceed  to  consider  the  main 
views  held  to  explain  more  immediately  the 
lithaemic  condition,  or  the  accumulation  of 
uric  acid  in  the  tissues.  They  may  be  sum- 
marised as  follows: — (a)  Excessive  forma- 
tion. It  certainly  appears  reasonable  to 
suppose  that  certam  of  the  recognised  causes 
of  gout  must  lead  to  an  absolute  increase  in 
the  amount  of  m-ic  acid  formed  in  the  system. 
Ebstein  is  of  opinion  that  in  the  gouty  this 
acid  forms  in  perverse  localities,  as  in  muscles 
and  the  marrow  of  bones,  (h)  TJndue  reteii- 
tion.  Imperfect  excretion  or  elimination  of 
uric  acid,  leading  to  its  retention  in  the  body, 
can  never  be  overlooked  as  an  important  factor 
in  relation  to  the  gouty  condition.  According 
to  Garrod,  such  retention  is  due  to  defective 
action  of  the  kidneys,  either  tem^Jorary  or 
permanent,  and  when  these  organs  are  in  a 
state  of  advanced  organic  disease,  their  ex- 
cretory functions  must  obviously  be  mter- 
fered  with  considerably.  Sir  William  Eoberts 
thinks  it  probable  that  the  defective  power 
of  the  kidneys  to  eliminate  uric  acid  is  due 
to  diminished  alkalescence  of  the  blood, 
which  renders  it  less  soluble.  He  has  found 
that  if  sodic  quadriiirate  lingers  too  long  in 
the  blood  it  becomes  converted  into  abiurate, 
and  when  the  accumulation  of  this  salt  has 
reached  a  certain  point  of  saturation,  it  is  sud- 


denly precipitated  as  a  crystalline  deposit  in 
the  joints  or  elsewhere.  Dr.  Ralfe  is  of  opinion 
that  the  first  step  in  the  production  of  gout  is 
diminished  alkalmity  of  the  blood,  by  reason 
of  the  accumulation  in  it  of  acid  and  acid- 
salts  ;  and  that  retention  in  the  sj'stem  is  due 
to  a  fault  in  the  tissues,  leading  to  incom- 
plete elimination.  Haig,  as  the  outcome  of 
his  extensive  researches  relating  to  lU'ic  acid, 
strongly  supports  the  view  that  excess  of  this 
acid  m  the  blood  and  system  is  generally  due 
to  retention,  and  that  this  is  the  result  of 
deficient  alkalinity  of  the  blood,  which  leads 
to  gradual  accumulation  of  the  acid  in  cer- 
tain parts;  he  would  thus  explain  all  the 
phenomena  of  the  gouty  state.  According 
to  Garrod,  with  whom  Haig  agrees,  it  appears 
that  uric  acid  is  attracted  in  different  degrees 
by  different  structures,  and  tends  to  be  held 
back  by,  and  accumulate  in  the  liver  and 
spleen,  and  in  fibrous  tissues,  especially  those 
of  the  joints,  probabl,y  because  these  struc- 
tures are  acid,  or  less  alkaline  than  the  rest 
of  the  tissues  and  fluids  of  the  body,  (c)  Im- 
perfect reduction.  According  to  this  view, 
it  is  supposed  that  the  normal  process,  by 
which  uric  acid  is  changed  in  the  blood  and 
certain  oi'gans  into  other  substances  more 
soluble  and  less  noxious,  fails,  or  is  imper- 
fectly carried  on,  and  thus  it  accumulates  in 
the  system.  It  used  to  be  believed  that  uric 
acid  was  converted  into  urea,  but  more  re- 
cent investigations  are  opposed  to  this  idea. 
{d)  S'pecial  views.  It  will  be  convenient 
under  this  heading  to  mention  certain  indi- 
vidual oi)inions  with  regard  to  the  patho- 
logical relations  of  m'ic  acid  and  gout.  The 
late  Dr.  Murchison  regarded  gout  as  a  mere 
result  or  variety  of  lithaemia,  and  attributed 
this  condition  to  imperfect  digestion,  and 
more  especially  to  '  functional  derangement  of 
the  liver.'  He  brought  forward  facts  to  show 
that  the  healthy  liver  plays  an  important, 
and  perhaps  the  principal,  part  in  carrymg  on 
those  chemical  changes  by  which  albiiminous 
substances  are  disintegrated  in  the  body, 
which  normally  result  in  the  production  of 
m-ea.  If  this  process  is  persistently  deranged, 
lithic  acid,  a  less  oxidised  body,  is  formed. 
Professor  Latham  also  advocates  the  hepatic 
origin  of  gout,  but  considers  that  '  imperfect 
metabolism  of  glycocine  is  the  primary  and 
essential  defect.'  Dr.  Ord  regards  gout  as 
arising  fi'om  a  tendency  to  a  special  form  of 
degeneration,  or  want  of  tissue  organisation 
in  some  of  the  fibroid  tissues,  with  excessive 
formation  of  m'ate  of  sodium,  which  is  dis- 
charged into  the  blood,  and  deposited  in  parts 
least  freely  supplied  with  vascular  and  lym- 
phatic structures.  According  to  Ebstein,  the 
primary  factor  m  gout  is  nutritive  tissue- 
disturbance,  a  necrotic  change  taking  place  in 
the  affected  structures,  which  is  followed  by 
deposit  of  urates. 

Such  are  the  principal  facts  and  theories 
bearing  upon  the  relations  of  uric  acid  to 
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gout.  It  must  be  mentioned  that  some 
eminent  writers  have  disputed  this  close 
relationship,  but  it  would  not  serve  any 
practical  purpose  in  this  article  to  discuss 
the  various  hypotheses  which  have  been 
advanced  in  the  endeavour  to  explain  the 
nature  and  origin  of  gout. 

One  important  point  remains  to  be  noticed, 
and  that  is  the  relation  of  the  7iervous  system 
to  gout.  Other  writers  on  the  subject  have 
maintained  that  such  a  connexion  exists,  but 
Sir  Dyce  Duckworth'  has  developed  this  idea 
more  fuUy,  and  has  brought  forward  much 
evidence  in  favour  of  the  view  that  gout  is 
a  neuro-humoral  disease.  He  recognises 
a  gouty  neurosis,  which  may  be  primary  or 
central,  or  secondary  or  induced ;  and  main- 
tains that  there  is  a  functional  disorder  of  a 
definite  tract  of  the  nervous  system,  which 
he  is  inchned  to  localise  in  some  part  of  the 
medulla  oblongata,  biit  does  not  insist  on 
this  point.  He  further  believes  '  that  this 
diathetic  neurosis  imposes  its  type  upon  the 
aiTected  individual  in  definite  nutritional 
modes,  affecting  the  assimilating  and  excret- 
ing powers,  exhibiting  marked  peculiarities 
in  nervous  impressibihty,  and  determining, 
in  a  more  or  less  degree,  a  physiognomy  of 
the  gouty.'  This  authority  recognises  the 
dependence  of  many  gouty  phenomena  upon 
'  perverted  relations  of  uric  acid  and  sodiimi 
salts  in  the  economy '  which  result  fi:om  the 
morbid  peculiarities  just  mentioned.  He  con- 
siders that  in  primary  or  inherited  gout,  the 
toxaemia  is  dependent  on  the  gouty  nem'osis, 
of  which  it  is  a  secondary  manifestation ; 
while  in  secondary  or  acquired  gout,  if,  to- 
gether with  toxaemia  induced  by  certain 
habits,  distinctly  depressing  and  exhausting 
agencies,  affecting  the  nervous  system,  come 
into  operation,  the  special  neiu-otic  manifest- 
ations of  the  gouty  diathesis  will  occur,  and 
be  impressed  more  or  less  deeply  upon  the 
individiTal  and  his  offspring. 

Space  will  not  permit  the  discussion  of  the 
modes  in  which  the  several  causes  which 
produce   the   gouty  condition  or  its  local 
manifestations  individually  act.    In  general 
terms,  it  may  be  stated  that  they  produce  ; 
their  effects  chiefly  by  increasing  the  amount  i 
of  \vc\c  acid  formed,  or  interfering  with  its  ' 
elimination ;  disordering  digestion  and  the 
hepatic  functions ;  increasing  the  acidity  of 
the  blood  and  tissues ;  affecting  tissue-change 
and  metabolism  ;  influencing  the  circulation ; 
or  producing  some  change  in  the  nervous  j 
system.  j 

2.  We  have  thus  far  been  concerned  mainly  j 
with  the  pathology  of  the  gouty  diathesis,  j 
and  it  remains  to  offer  a  few  remarks  with 
regard  to  its  local  manifestations,  and  more  | 
especially  to  the  occurrence  of  acute  attacks 
of  gout,  and  the  formation  of  lu-atio  deposits. 
According  to  the  lithaemic  theory,  any  cause 
which  tends  suddenly  or  ^apidly  to  increase 
>  A  Treatise  on  Gout,  1889. 


the  amount  of  uric  acid  in  the  blood  in  a 
gouty  individiTal  may  lead  to  acute  articular 
gout,  or  some  other  obvious  manifestation  ot 
the  disease.  Dr.  Haig  would  attribute  the 
joint -affection  to  conditions  increasing  the 
acidity  of  the  blood,  and  thus  di-iving  the  m:'ic 
acid  into  the  joints,  the  structures  of  which 
are  less  alkaline  than  other  tissues.  Others 
call  in  the  aid  of  the  nervous  system  to  explain 
the  phenomena.  As  regards  the  gouty  in- 
flammation, this  is  often  looked  upon  as  the 
result  of  the  irritant  action  of  the  urate,  and 
Garrod  affirms  that  even  after  the  first  attack 
a  deposit  of  this  substance  is  found.  Another 
idea  is  that  the  acute  paroxysm  is  the  con- 
sequence of  an  attempt  on  the  part  of  the 
articular  structiu'es  to  destroy  and  ehminate 
the  urates  accumulated  m  connexion  with 
them.  The  tendency  to  implication  of  joints 
and  allied  structures  seems  imquestionably  to 
depend  to  a  great  extent  upon  their  slight 
vascularity,  and  this  especially  applies  to  the 
smaller  joints,  which  are  chiefly  affected  in 
gout,  and  which  are  also  distant  firom  the 
centre  of  the  circulation,  so  that  the  blood 
passes  through  them  in  a  feeble  and  languid 
stream.  They  are,  further,  much  exposed  to 
the  direct  influence  of  cold,  and  are  very 
liable  to  slight  injury  or  strain,  whereby  their 
nutrition  is  affected,  which  predisposes  them 
to  the  gouty  change.  The  metatarso-phalan- 
geal  joint  of  the  great  toe  is  subjected  to 
much  pressure,  and  also  to  sudden  shocks 
(Garrod). 

It  is  an  imdoubted  and  well-known  fact 
that  marked  gouty  changes,  with  uratic 
deposits  in  the  joints  and  elsewhere,  may 
develop  without  any  definite  acute  attacks ; 
and  as  gout  advances  in  a  particular  case, 
the  deposit  often  becomes  very  abundant, 
while  the  paroxysms  progressively  diminish 
in  intensity.  Some  writers  think  that  true 
gouty  lesions  may  occur,  and  yet  without 
any  formation  of  urates. 

The  opinion  is  held  by  many  authorities 
that  uratic  deposits  only  take  place  in  struc- 
tures the  nutrition  of  which  is  impaired,  and 
which  have  already  begvin  to  degenerate. 
As  already  stated,  Ebstein  maintains  that  a 
nutritive  disturbance  of  the  affected  tissue 
is  the  primary  change,  leading  ultimately  to 
its  necrosis,  and  that  uratic  crystallisation 
is  secondary,  not  occurring  before  complete 
death  of  the  damaged  texture.  He  looks  upon 
sodium  urate  as  a  directly  poisonous  irritant 
wherever  deposited,  the  injurious  effects 
varying  according  to  the  quantity  and  con- 
centration of  the  deposit,  and  the  vulner- 
ability of  the  special  tissue  involved,  firm 
textures  resisting  better  than  those  of  looser 
character.  He  regards  the  incrustation  as 
analogous  to  calcification ;  and  believes  that 
lime-salts  may  be  subsequently  deposited  in 
gouty  tissues. 

Anatomical  Chaeacters. —  In  its  most 
typical  manifestations  gout  is  characterised 
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anatomically  by  the  occurrence  of  a  peculiar 
form  of  inflammation  affecting  certain  joints, 
attended  with  the  deposit  of  m'ate  in  con- 
nexion with  their  structures.  Taking  an 
individual  articulation,  this  is  at  first  usually 
the  seat  of  an  acute  inflammatory  process, 
indicated  by  the  usual  signs  of  increased 
vascularity  and  redness,  tumefaction,  and 
serous  effusion  into  the  interior  of  the  joint, 
as  well  as  into  the  surrounding  tissues.  The 
results  of  imst-mortem  examinations  show 
that  even  in  the  very  earliest  period  a  deposit 
of  urate  takes  place  ;  and  as  the  attacks  be- 
come repeated  again  and  again,  the  signs  of 
inflammation  become  less  and  less  prominent, 
while  the  deposit  increases,  until  at  last  it 
may  form  considerable  masses,  and  infiltrate 
extensively  all  the  structures  entering  into 
the  formation  of  the  articulation.  The  joint 
then  becomes  permanently  enlarged  and  dis- 
torted, while  the  ligaments  are  thickened 
and  more  or  less  stiff  or  even  quite  rigid,  until 
ultimately  complete  ankylosis  may  be  pro- 
duced. The  deposit  seems  to  commence  in 
the  substance  of  the  cartilage  covering  the 
ends  of  the  bones,  starting  near  its  superficial 
or  free  surface,  and  gradually  extending  more 
deeply,  though  for  a  time  a  thin  layer  of 
cartilage  lies  between  it  and  the  cavity  of 
the  joint.  This  deposit  at  first  forms  a 
whitish  opacity,  but  as  it  becomes  more 
abundant  it  encrusts  the  cartilages,  and  also 
the  inner  surface  of  the  ligaments,  and  the 
surfaces  of  fibro-cartilages  where  these  exist. 
More  or  less  extensive  spots  or  patches  be- 
come in  time  distinctly  visible,  and  even  the 
entire  surfaces  of  the  bones  forming  a  joint 
may  be  covered  with  a  chalky-looking  sub- 
stance. 'The  appearance  of  articular  carti- 
lage in  which  simple  deposit  of  urates  has  taken 
place  exactly  resembles  that  which  would  re- 
sult from  smearing  or  splashing  the  surface 
with  fi-esli  white  paint '  (Duckworth).  The 
synovial  membrane  may  also  present  white 
points,  but  the  synovial  frmges  at  their 
margins  seem  to  escape,  on  account  of  their 
vascularity.  In  the  larger  articulations  the 
synovial  fluid  may  be  thickened,  and  may 
even  contain  separate  crystals  or  tufts  of  the 
m'ate.  Subsequently  the  ligaments  and  ad- 
joining structures  are  infiltrated,  and  it  is 
to  this  cause  that  the  stiffness  or  rigidity  of 
gouty  joints  is  mainly  due.  Distinct  masses 
of  deposit  may,  however,  form,  which  also 
interfere  with  movement.  They  are  kno^vn 
as  tojyhi  or  clialk-stones.  In  course  of  time 
the  tissues  covering  a  gouty  joint  may  be 
destroyed,  including  the  skin,  the  chalky- 
looking  substance  being  thus  exposed,  and 
unhealthy  sujjpiu'ation  and  ulceration  set  up, 
or  even  gangrene.  Very  rarely  suppuration 
takes  place  in  a  gouty  joint  itself,  or  haemor- 
rhage may  occur. 

The  opaque  white  substance  characteristic 
of  articular  gout  is  foixnd  on  microscopic 
examination  to  consist  of  fine  crystals,  in  the 


form  of  needles  or  prisms.  They  are  chiefly 
arranged  in  minute  clusters,  radiating  from  a 
centre  ;  and  in  the  cartilages  they  form  a 
more  or  less  compact  network.  Chemical 
examination  shows  that  they  are  usually 
composed  almost  enthely  of  urate  of  sodium. 

The  metatarso-phalangeal  articulation  of 
the  great  toe  is  the  one  primarily  attacked  in 
the  large  majority  of  cases  of  gout ;  and  this 
joint,  on  one  or  both  sides,  may  alone  present 
any  change.  As  usually  seen,  however,  the 
disease  has  progressively  involved  many 
joints.  In  the  feet  it  may  implicate  all  the 
articulations,  but  it  is  a  ctrrious  fact  that  the 
tarso-metatarsal  and  the  phalangeal  joints 
of  the  great  toe  generally  escape,  or  are  but 
little  affected.  Similarly,  aU  the  joints  of  the 
hands  and  fingers  are  often  involved,  but  the 
metacarpo-phalangeal  joint  of  the  forefinger 
is  one  of  the  most  commonly  attacked.  The 
gouty  change  not  uncommonly  extends  to 
the  larger  joints,  more  especially  those  of  the 
leg,  but  the  shoulder  and  hip-joints  are  very 
rarely  implicated.  In  exceptional  cases  other 
articulations  are  found  involved,  such  as  the 
temporo-maxillary,  those  of  the  spinal  column, 
of  the  pelvis,  or  even  of  the  larynx  in  rare 
instances. 

Coming  now  to  other  structures,  deposits 
of  m-ate  may  occur  in  various  parts  of  the 
body,  sometimes  abundant  and  widely  spread, 
in  connexion  with  bursae,  tendons  and  aijoneu- 
roses,  sheaths  or  the  substance  of  muscles, 
the  sclerotic  coat  of  the  eye,  the  cartilages  of 
the  external  ear,  eyelids,  nose,  or  larynx, 
under  the  skin,  or  rarely  in  the  cerebral  and 
spinal  meninges.  Urates  have  also  been 
found  in  concretions  on  the  aortic  and  mitral 
valves,  and  in  plates  from  the  arch  of  the 
aorta.  More  or  less  serous  effusion  may  be 
present  in  bursse  which  are  the  seat  of  m-atic 
deposits.  The  exact  composition  of  these 
tophi  varies,  and  they  may  contain  calcium 
m-ate,  oxalate,  or  phosphate,  as  well  as 
sodium  chloride  and  animal  matter,  in  addi- 
tion to  sodium  rurate. 
I  As  regards  bone,  the  periosteum  is  often 
affected,  and  some  writers  have  described  a 
deposit  of  urate  in  bone  itself;  but  Garrod 
has  not  found  evidence  of  its  having  origi- 
nated in  this  tissue.  He  considers  that  the 
periosteal  formations  sometimes  acquire  suffi- 
cient size  to  press  on  the  osseous  tissue,  and 
to  cause  its  absorption. 

The  condition  of  the  hidneys  associated 
i  with  gout  is  of  great  importance,  and  these 
organs  probably  begin  to  be  affected  at  a 
very  early  period  in  the  history  of  a  case,  for 
they  may  be  foimd  distinctly  diseased  when 
there  have  been  little  or  no  external  mani- 
festations of  the  complaint.  In  the  first  in- 
stance a  deposit  of  sodium  urate  takes  place, 
probably  within  the  renal  tubuli,  which  after- 
wards involves  their  walls  and  penetrates  to 
the  intertubular  tissue.  This  is  seen  in  the 
form  of  white  streaks  in  the  course  of  the 
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tubali,  and  of  white  points  at  the  extremities 
of  the  papillse.  The  deposit  goes  on  in- 
creasing, and  a  chronic  inflammatory  process 
is  set  up,  ending  ultimately  in  the  production 
of  a  variety  of  '  granular  contracted  kidney,' 
known  as  the  '  gouty  kidney  '  {see  Bright's 
Disease).  Other  morbid  states  in  connexion 
with  the  urinary  organs  observed  in  some 
cases  of  gout  are  the  presence  of  calculi 
consisting  of  uric  acid,  urates,  or  oxalate  of 
calcium  ;  chronic  cystitis ;  or  lurethritis. 

It  must  again  be  noted  here  that  many 
writers  recognise  degeneration  of  the  in- 
volved structures  as  an  essential  part  of  the 
gouty  change,  and  appearances  characteristic 
of  such  degeneration  have  been  described  in 
different  tissues ;  thus  the  cartilages  are  said 
to  be  generally  fibrillated  and  eroded  before 
the  deposit  of  urates  takes  place. 

In  the  course  of  gout  other  morbid  changes 
often  arise,  affecting  different  structures  and 
organs,  and  either  occurring  as  acute  or  even 
fatal  events,  or  being  of  a  chronic  nature. 
Only  the  more  prominent  of  these  can  be 
mentioned  here,  and  they  mainly  include 
changes  in  the  pharyngeal  structures ;  con- 
gestion, catarrh,  or  more  serious  inflamma- 
tion of  some  part  of  the  alimentary  canal ; 
congestion  or  catarrh  of  the  air-passages, 
chronic  bronchitis,  emphysema,  and,  some 
think,  pneumonia  ;  fatty  disease  of  the  liver, 
and  perhaps  cirrhosis ;  meningitis,  neuritis, 
cerebral  hsemorrhage ;  cardiac  changes,  in- 
cluding chronic  valvulitis  and  degeneration 
of  the  valves,  and  hypertrophy,  followed  by 
degeneration  of  the  cardiac  walls ;  athero- 
matous changes  in  the  vessels,  hypertrophy 
of  the  musciilar  coat  of  the  small  arteries,  or 
arterio-capillary  fibrosis ;  various  diseases  of 
the  skin,  such  as  erythema,  urticaria,  eczema, 
psoriasis,  as  well  as  changes  in  the  nails ; 
iritis,  hasmorrhagic  retinitis,  and  other  condi- 
tions of  the  eyes ;  and  affections  of  the  ear. 
How  far  some  of  these  conditions  can  be 
directly  attributed  to  the  gouty  diathesis,  or 
are  merely  the  result  of  the  same  causes  which 
have  induced  this  diathesis,  may  be  fairly 
disputed.  It  is  worthy  of  remark  that  acute 
inflammation  in  connexion  with  the  heart  is 
not  met  with  in  cases  of  gout,  and  this  has 
been  attributed  to  the  great  vascularity  of 
the  endocardiiun  and  other  cardiac  tissues, 
for  which  consequently  the  urate  has  no 
affinity,  or  it  is  destroyed  in  its  passage 
through  them. 

The  condition  of  the  blood  in  gout  may  be 
here  noticed.  In  early  cases  the  chief  devia- 
tion from  the  healthy  state  presented  by  this 
fluid  is  that  during  the  acute  paroxysms  the 
serum  contains  a  distinct  excess  of  uric  acid, 
in  the  form  of  a  salt  of  sodium  ;  and  this  can 
be  obtained  in  appreciable  quantity,  even  in 
a  crystalline  form.  In  the  intervals  the  blood 
is  quite  normal.  When  the  gouty  condition 
becomes  chronic,  the  excess  of  uric  acid  is 
constant ;  and  oxalic  acid  can  also  be  fre- 


qi^ently  detected.  In  course  of  time  the 
serum  becomes  lowered  in  its  specific  gravity, 
its  albumen  is  deficient,  and  its  reaction  is 
less  alkahne,  in  extreme  cases  becoming  al- 
most neutral,  owing  to  the  presence  of  excess 
of  acids.  The  red  corpuscles  often  diminish 
in  number,  and  the  blood  deteriorates  in 
quality  as  a  whole  in  many  cases  of  chronic 
gout. 

Uric  acid  has  been  obtained  from  the 
fluid  contained  in  the  blebs  produced  by  blis- 
ters; from  inflammatory  serous  effusions; 
from  dropsical  accumulations,  such  as  ascites ; 
and  from  the  subarachnoid  fluid. 

Clinical  History  and  Symptoms. — The 
clinical  history  of  gout  is  a  very  varied  one, 
and  the  symptoms  observed  in  different  cases 
which  are  regarded  as  of  a  gouty  nature  are 
exceedingly  nmnerous  and  diverse.  Whether 
they  are  always  directly  due  to  uric  acid  in 
the  system  is,  to  say  the  least,  a  matter  of 
considerable  doubt.  The  habits  which  gene- 
rate gout  often  give  rise  to  symptoms,  and 
even  to  definite  morbid  changes,  which  can- 
not justly  be  looked  upon  as  part  of  this  com- 
plaint. Again,  the  custom  which  some  prac- 
titioners adopt,  of  looking  upon  every  acute 
illness,  particularly  inflammation  of  organs, 
occurring  in  gouty  subjects,  as  being  due 
to  the  lithsemie  condition,  and  of  a  special 
nature,  and  applying  the  term  '  gouty  '  to  all 
such  complaints,  is  certainly  going  too  far, 
though  it  may  be  acknowledged  that  gout 
does  often  modify  their  clinical  history.  It 
is  not  easy  within  a  limited  space  to  give 
even  a  sketch  of  the  various  clinical  phases 
of  gout,  but  before  considering  the  symptoms 
in  detail  it  may  be  well  to  indicate  their 
general  nature.  1.  In  its  typical  form  gout 
is  attended  with  acute  symptoms  referable 
to  certain  joints,  and  these  tend  to  recur  at 
intervals,  constituting '  fits  of  gout,'  the  inter- 
vening periods  becoming  shorter  and  shorter 
as  the  case  progresses — acute  m-ticular  or 
regular  gout.  2.  These  attacks  culminate  in 
obvious  chronic  changes  in  the  affected  joints 
— chronic  articular  gout — but  even  then 
!  more  or  less  acute  paroxysms  are  liable  to 
arise  from  time  to  time.  3.  In  connexion 
with  the  acute  attacks,  and  sometimes  pre- 
ceding them,  general  or  constitutional  symp- 
toms are  usually  observed ;  and  symptorns 
belonging  to  this  class  become  permanent 
in  most  cases  of  chronic  gout.  4.  When 
gout  affects  other  organs  and  structures  be- 
sides the  joints,  corresponding  symptoms  are 
developed,  according  to  the  part  implicated. 
In  general  terms  these  are  variously  grouped 
as  cases  of  non-articular,  irregular,  mis- 
placed, latent,  masked,  or  anomalous  gout ; 
and  when  such  symptoms  are  acute  in  their 
character,  affecting  some  internal  organ,  and 
coming  on  during  the  course  of  an  attack  ot 
acute  articular  gout,  the  joint-symptoms  at 
the  same  time  subsiding,  this  constitutes 
what  is  termed  retrocedent  gout.  The 
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symptoms  which  may  occur  in  these  cases 
are  conveniently  subdivided  as  follows  : — 
(a)  Those  indicating  more  or  less  functional 
disorder  of  certain  organs,  varying  much  in 
intensity,  and  either  being  constantly  present, 
or  only  coming  on  at  intervals,  (b)  Those  due 
to  acTite  inflammatory  affections  of  organs, 
(c)  Those  resulting  from  the  chronic  struc- 
tural changes  in  tissues  and  organs  induced 
by  gout,  and  from  the  deposit  of  urates  in 
different  parts.  Having  given  this  outline, 
we  may  now  discuss  the  symptoms  of  gout 
in  some  detail,  but  it  will  be  convenient  in 
doing  so  to  adopt  a  rather  different  arrange- 
ment from  that  just  sketched. 

1.  Premonitory  Symptoms.  —  There 
are  certain  symptoms,  of  a  somewhat  in- 
definite character,  and  not  of  any  marked 
intensity,  which  are  often  met  with  in  gouty 
subjects,  or  even  in  persons  who  have  never 
actually  suffered  from  declared  gout,  but 
which  seem  to  be  distinctly  associated  with 
the  complaint.  These  may  be  regarded  as 
premomtorT/  symiitoms,  for  they  frequently 
give  warning  that  the  gouty  condition  is 
in  process  of  development,  and,  if  duly  re- 
cognised, enable  the  patient  so  to  regulate 
his  mode  of  living  as  to  ward  off  the  dis- 
ease. Indeed,  it  will  be  fomid  on  careful 
inqiiiry  that  gouty  phenomena,  which  may 
be  very  marked,  are  commonly  noticed  from 
time  to  time  before  the  first  actual  fit  of  gout 
occTirs,  and  there  may  even  be  suspicious 
twinges  or  uncomfortable  sensations  about 
the  toes  or  fingers  now  and  then.  In  a  large 
number  of  cases,  however,  no  definite  pre- 
monitory symptoms  unmediatel_y  precede  the 
first  gouty  paroxysm ;  but  in  connexion  with 
subsequent  paroxysms  prodromata  are  usu- 
ally marked,  so  that  confirmed  gouty  patients 
can  predict  when  an  attack  is  imminent.  As 
to  the  nature  of  these  symptoms,  they  vary 
in  different  persons,  and  this  may  depend 
upon  individual  predisposition.  The  most 
obvious  are  digestive  and  hepatic  disorders, 
attended  with  marked  flatulence  and  eructa- 
tions, heartlrarn,  acidity,  and  constipation  or 
diarrhcea,  with  unhealthy  stools,  the  tongi;e 
being  often  large,  flabby,  and  much  fin-red ; 
palpitation  or  uncomfortable  sensations  about 
the  heart ;  catarrh  of  the  throat  and  resjiira- 
tory  passages,  violent  fits  of  sneezing,  or 
asthmatic  attacks  ;  derangements  of  the  ner- 
vous and  muscular  systems,  indicated  by  a 
liability  to  headache,  giddiness,  attacks  of 
migi-aine,  noises  in  the  ears,  disorders  of 
vision,  marked  irritabUity  of  temper  and 
fretfulness  or  lowness  of  spirits,  languor,  im- 
pairment of  mental  vigour  and  intellectual 
hebetude,  heaviness  or  drowsiness,  sleep, 
however,  being  restless,  disturbed,  and  at- 
tended with  unpleasant  dreams,  peculiar 
grinding  of  the  teeth,  sometimes  associated 
with  somnambulism,  numbness  or  tingling 
in  the  limbs,  especially  in  the  fingers  or  toes, 
neuralgia  or  neuritis  in  various  jiarts,  twitch- 


ings,  startings  in  the  limbs,  muscular  cramps, 
especially  m  the  calves  of  the  legs,  or  jJossibly 
even  convulsions,  lumbago  and  other  forms 
of  muscular  rheumatism ;  profiise  perspira- 
tions ;  certain  skin-affections ;  and  changes 
in  the  urine.  This  excretion  usually  tends 
to  become  high-coloured  and  deficient,  and 

I  to  deposit  lithates  abundantly,  or  even  hthic 
acid  crystals,  though  at  the  same  time  the 
quantity  of  this  acid  eliminated  within  the 
twenty-four  hours  is  below  the  normal.  In 
advanced  cases  of  gout,  however,  the  urine 
presents  very  different  characters  from  those 
just  stated,  as  will  be  hereafter  pomted  out, 
and  when  habitually  dejjositing  urates  it 
may  become  pale,  watery,  and  clear  imme- 
diately before  an  acute  attack  supervenes. 
Some  patients  are  warned  of  the  approach 
of  a  gouty  fit  by  feeling  imusuaUy  well,  both 
physically  and  mentally. 

2.  Acute  Articular  Gout. — The  first 
acute  fit  of  gout  comes  on  as  a  rule  during 
the  night,  usually  between  2  and  5  a.m.  The 
patient  is  disturbed  out  of  his  sleep  by  un- 
easiness or  pain,  generally  referred  to  the 
ball  of  the  great  toe  on  one  side,  and  the 
joint  is  found  to  be  inflamed,  the  inflamma- 

i  tion  increasing  in  intensity,  until  it  usually 
becomes  extremely  severe.  In  some  in- 
stances the  correspondmg  joints  on  both 
sides  are  attacked  smiultaneously,  in  rapid 
succession,  or  alternately.  Although,  how- 
ever, in  the  majority  of  cases  gout  first 
attacks  the  metatarso-phalangeal  articulation 
of  the  great  toe,  it  must  not  be  forgotten 
that  it  may  start  in  any  of  the  smaller  joints 
of  the  foot  or  hand,  or  even  in  the  middle- 
sized  joints,  especially  the  knee  or  ankle.  It 
has  been  affirmed  that,  next  to  the  great  toe, 
the  metacarpo-phalangeal  joint  of  the  index- 
finger  is  most  liable  to  be  first  attacked. 
Exceptional  cases  have  come  under  the 
writer's  notice,  which  there  was  every  reason 
to  believe  were  of  a  gouty  nature,  and  in 
which  the  disease  implicated  several  joints 
at  a  very  early  peiiod  of  its  com-se,  the  feet, 
however,  being  free. 

Proceeding  now  to  notice  the  clinical 
characters  of  the  joint-affection,  severity  of 
the  pain  is  certainly  a  striking  feature  in  the 
majority  of  cases  of  acute  gout,  especially  in 
early  attacks.  When  the  foot  is  affected, 
any  attempt  to  stand  causes  much  suffering 
from  the  first,  and  the  pain  speedily  increases, 
until  it  becomes  very  intense,  or  almost  im- 
bearable.  It  is  described  in  different  cases  as 
biurning,  throbbing,  aching,  tearing,  plunging, 
boring,  piercing,  &c.  The  pain  prevents 
sleep  dming  the  night,  but  towards  morning 
it  tends  to  diminish,  and  during  the  day 
there  is  usually  comparative  ease,  an  exacer- 
bation again  taking  place  as  evening  ap- 
proaches, which  goes  on  increasing  towards 
night.  Tenderness  is  very  marked,  and  is 
often  so  exquisite  that  the  patient  dreads  to 
be  touched,  and  cannot  bear  the  least  move- 
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ment  or  jarring  of  the  affected  part,  or  some- 
times even  the  weight  of  the  bedclothes,  or 
the  slightest  shaking  of  the  room.  The  ob- 
jective signs  of  inflammation  in  connexion 
with  a  gouty  joint  also  soon  become  very 
prominent  as  a  rale.  These  are  marked  red- 
ness, which  may  be  very  deep  and  sometimes 
tends  to  lividity,  while  the  veins  are  often 
enlarged  and  tm-gid;  considerable  local  heat, 
as  revealed  to  the  touch  and  the  clinical 
thermometer ;  and  much  swelling,  the  skin 
covering  the  part  assimiing  a  tense  and 
shining  appearance.  When  several  joints 
in  the  foot  or  hand  are  affected,  diffused  red- 
ness and  swelHng  are  noticed.  The  tume- 
faction is  due  to  effusion  not  only  into  the 
interior  of  the  articulation,  but  also  into  the 
surrounding  tissues,  subcutaneous  oedema 
being  a  marked  feature  in  connexion  with 
gouty  inflammation.  This  can  be  better 
appreciated  when  the  acute  symptoms  sub- 
side, so  that  pressure  can  be  borne,  which 
shows  the  pitting  characteristic  of  oedema, 
and  this  may  hold  on  for  some  time.  How- 
ever intense  the  objective  signs  of  inflam- 
mation may  be,  it  is  an  extremely  rare  event 
for  acute  gout  to  end  in  suppuration.  As 
they  subside,  marked  desquamation  of  the 
skin  usually  takes  place.  As  the  swelling 
increases,  the  subjective  sensations  generally 
diminish  in  severity ;  but  during  the  pro- 
gress towards  recovery,  intense  itching  is 
apt  to  supervene. 

An  acute  attack  of  gout  is  almost  always 
attended  with  more  or  less  general  symp- 
toms; but  it  is  an  important  fact  that  their 
severity  depends  upon  the  extent  and  in- 
tensity of  the  local  manifestations  of  the  dis- 
ease, and  upon  the  accompanying  symptoms. 
Chills  or  even  actual  rigors  may  be  felt  at 
the  outset,  followed  by  febrile  plienomena, 
sometimes  slight,  in  other  cases  marked,  the 
pyrexia  being  as  a  rale  strictly  secondary  or 
symptomatic.  The  skin  feels  hot,  and  usu- 
ally perspires,  but  not  profusely ;  the  tem- 
peratmre  is  moderately  raised,  presenting  no 
definite  variations,  though  marked  remis- 
sions are  generally  observed  towards  morn- 
ing ;  the  pulse  is  increased  in  frequency ;  and 
the  digestive  organs  are  much  disordered,  as 
evidenced  by  anorexia,  thirst,  thickly  furred 
tongue,  offensive  breath,  and  constipation. 
The  urine  is  generally  deficient  in  quantity, 
and  may  be  very  scanty,  high-colom'ed,  and 
concentrated ;  its  acidity  is  increased ;  and 
on  standing,  an  abundant  deposit  of  amor- 
phous lithates  often  forms,  varying  in  colour 
according  to  circumstances,  being  pale-buff, 
yellowish-red,  dark  or  brick-red,  or  intense 
pink  if  the  fever  is  high.  The  relative  quan- 
tity of  mic  acid  in  a  particular  specimen  of 
urine  is  often  increased,  but  the  absolute 
amount  discharged  v^thin  the  twenty-four 
hours  is  much  diminished.  The  patient  is 
usually  exceedingly  restless,  and  cannot  lie 
with  comfort  in  any  position  ;  sleep  is  much 


distiirbed  or  altogether  prevented;  and  cramps 
of  the  calves  of  the  legs  or  of  other  muscles 
may  stiU  further  aggravate  the  suffering.  All 
these  symptoms  tend  to  increase  the  consti- 
tutional disorder.  The  temper  is  generally 
very  irritable,  or  may  even  be  violent. 

The  duration  of  the  first  fit  of  gout  varies 
according  to  its  severity  and  other  circum- 
stances. It  usually  ranges  from  four  or  five 
days  to  a  week  or  ten  days,  but  may  last 
two  or  three  weeks  or  more,  there  being 
then  commonly  intermissions  or  remissions, 
and  several  joints  being  involved  in  succes- 
sion. The  termination  of  the  gouty  paroxysm 
may  be  attended  with  critical  phenomena, 
such  as  free  perspiration,  diarrhoea,  or  a  very 
abundant  discharge  of  urates.  After  the  at- 
tack the  patient  may  not  recover  his  former 
state  of  health  for  some  time  ;  but  not  im- 
commonly  he  feels  better  than  before,  and  as 
if  the  system  had  got  rid  of  some  deleterious 
element.  As  a  rule,  the  affected  joints  are 
apparently  quite  restored  after  early  attacks 
of  gout ;  but  more  or  less  stiffiaess  or  even 
deformity  may  remain.  QSdema  may  also 
persist  for  a  considerable  time,  especially  if 
the  inflammatory  condition  has  been  pro- 
longed. 

One  of  the  characteristic  features  of  gout 
is  the  tendency  which  it  exhibits  to  recurrence 
in  its  acute  form.  This  may  not  happen  if 
the  patient  is  sufficiently  careful,  but  such  an 
event  is  rare.  The  rule  is  for  the  attacks  to 
be  repeated,  and  to  recm'  with  increasing 
frequency.  In  not  a  few  instances  the  second 
fit  does  not  occur  until  an  interval  of  two  or 
three  years  or  more  has  elapsed,  but  in  most 
this  is  not  prolonged  beyond  a  year.  The 
same  interval  may  be  noticed  between  the 
next  few  paroxysms,  but  as  the  disease  pro- 
gresses they  return  twice  a  year,  then  more 
frequently,  and  at  last  become  more  or  less 
constant.  At  the  same  time  the  mischief 
extends  as  regards  the  joints.  It  may  be 
limited  to  the  great  toe  for  some  time,  but  in 
successive  fits  spreads  to  the  other  articula- 
tions of  the  foot,  to  the  hands,  the  ankles  and 
knees,  the  wrists  and  elbows,  very  rarely  to 
the  hips  and  shoiilders.  In  short,  gout  tends 
in  time  to  involve  nearly  all  the  joints  indis- 
criminately, and  several  may  be  implicated 
during  a  fit.  Moreover,  those  articulations 
which  are  repeatedly  attacked  become  more 
and  more  disabled  and  deformed.  The  symp- 
toms in  connexion  with  a  particular  joint 
tend  to  diminish  in  intensity  the  more  often 
it  is  affected.  As  additional  articulations 
become  involved,  however,  the  general  symp- 
toms often  increase  in  severity,  and  the 
fiatient  does  not  recover  in  the  intervals. 
The  duration  of  the  attacks  becomes  longer 
as  their  frequency  increases.  The  rapidity 
of  the  progress  of  gout  is  very  different  in 
different  cases ;  and  the  time  taken  to  pro- 
duce permanent  mischief  in  the  joints  varies 
considerably. 
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It  must  be  borne  in  mind  that  considerable 
variations  in  tlie  intensity  and  exact  charac-  [ 
ters  of  the  symptoms  of  acute  gout  are  ob-  j 
served  in  individual  cases.  In  feeble  persons  ] 
the  subjective  and  objective  symptoms  may 
be  comparatively  slight,  the  inflammation 
assuming  an  asthenic  character,  but  then  the 
ultimate  effects  upon  the  joints  are  often 
much  v^forse.  In  some  instances  gout  de- 
velops very  insidiously,  without  any  evident 
acute  attacks.  The  pain  in  cormexion  with 
a  particular  joint  depends  considerably  on 
its  structure,  being  usually  much  more  marked 
if  its  ligaments,  or  the  parts  around,  are  rigid 
and  imyieldiug.  Previous  injury  or  disease 
affecting  a  joint  may  likewise  modify  the 
symptoms.  Some  individuals  suffer  much 
more  than  others,  being  more  susceptible  to 
painful  impressions. 

3.  Chronic  Articular  Gout. — In  course 
of  time  more  and  more  of  the  joints  become 
permanently  and  obviously  changed,  and  pre- 
vented from  fulfilling  their  fonctions  properly, 
so  that  a  condition  of  chronic  articular  gout 
is  established,  exacerbations  stUl  occmring, 
however,  from  time  to  time.  The  per- 
manent changes  are  indicated  by  the  arti- 
culations becoming  enlarged,  deformed,  and 
irregular  in  shape,  often  presenting  nodula- 
tions  or  bulgings,  which  may  attain  a  large 
size.  They  are  also  stiff  and  crippled  in 
their  movements,  at  last  becoming  quite  im- 
movable and  rigid  ;  and  being  either  perma- 
nently flexed,  extended,  or  sometimes  even 
bent  backwards.  The  interference  with 
movement  and  the  deformity  do  not  bear 
any  necessary  proportion  to  each  other,  the 
one  or  the  other  predominating  according  to 
the  mode  in  which  the  lu'atic  deposit  has 
taken  place.  The  more  this  infiltrates  the  liga- 
ments and  sm'roimding  tendons,  the  greater 
becomes  the  imijediment  to  movement.  The 
fingers  are  particularly  liable  to  be  much 
altered  m  chronic  gout.  A  common  condi- 
tion is  said  to  be  stiff  flexion  of  the  meta- 
carpo  -  phalangeal  and  second  phalangeal 
joints  of  a  finger,  with  over-extension  of  the 
first  phalangeal  joint,  so  that  its  knuckle 
presents  a  deep  hollow.  Deflexion  of  the 
fingers  to  the  ulnar  side  of  the  fore- arm  is 
observed  in  some  gouty  cases.  The  toes  are 
also  sometimes  distorted  towards  the  outer 
side  of  the  foot. 

Gouty  concretions  in  connexion  with  joints 
feel  hard,  and  by  their  mere  mechanical  and 
irritative  effects  they  are  liable  to  cause 
damage  to  the  adjoining  structures.  They 
may  be  seen  stretching  or  shining  through 
the  skin,  and  causing  it  to  assume  a  blood- 
less appearance,  or,  on  the  other  hand,  ren- 
dermg  it  congested  and  bluish,  the  veins  also 
being  enlarged.  Ultimately  a  gouty  abscess 
may  form  around  a  concretion,  which  opens 
externally  ;  or  the  skin  may  merely  give  way 
from  the  continued  pressure.  Thus  the 
chalh-stones  are  exposed,  and  may  come 


away  either  in  a  liquid  form  or  as  solid  par- 
ticles or  masses,  or  occasionally  there  is  a 
free  discharge  of  pus  as  well.  Ulcers  are 
left,  of  an  unhealthy  and  atonic  character, 
and  usually  presenting  no  disposition  to  heal. 
There  may  be  a  niunber  of  these  ulcers 
in  the  same  individual,  on  the  hands  and 
feet. 

When  bursae  are  involved,  much  deformity 
is  produced.  They  are  easily  felt,  usually 
presenting  a  combination  of  hardness  and 
fluctuation,  due  to  the  presence  of  both  con- 
cretions and  fluid  in  the  bursal  cavity.  These 
signs  are  chiefly  noticed  in  the  bm-sa  over 
the  olecranon.  Abscesses  may  also  form  in 
connexion  with  these  deposits,  and  the  latter 
may  thus  be  completely  got  rid  of,  the  ab- 
scess subsequently  healing  rapidly. 

In  cases  of  chronic  articular  gout  the  gene- 
ral system  tends  to  become  permanently 
aflected.  The  patients  are  generally  more  or 
less  feeble  and  wanting  in  tone  ;  they  may  be 
thin  and  pale  or  sallow-looking;  or  ple- 
thoric, but  with  flabby  tissues,  and  presenting 
signs  of  languid  circulation,  with  enlarged 
capillaries  about  the  face.  They  often  suffer 
from  disorders  of  digestion  and  other  symp- 
toms already  described ;  but  not  imcom- 
monly,  as  gout  assmnes  a  more  chronic  form, 
patients  feel  better,  becoming  habituated  to 
their  condition.  It  is  remarkable  that  those 
suffering  from  numerous  gouty  abscesses 
often  exhibit  but  little  constitutional  disturb- 
ance. 

The  urine  in  chronic  gout  generally  be- 
comes abimdant,  very  watery  and  pale,  of  low 
specific  gravity,  deficient  in  sohd  ingredients, 
especially  in  m-ic  acid,  which  at  times  may 
be  almost  completely  wanting,  or  it  may  be 
thrown  out  in  an  intermittent  manner.  De- 
posits of  urates  in  m'uie  are  not  often  ob- 
served in  cases  of  advanced  chi'onic  gout, 
except  perhaps  before  an  acute  exacerbation. 
Glycosuria  is  not  imcommon  in  gouty  per- 
sons, and  there  may  be  distinct  saccharine 
diabetes.    Oxaluria  is  also  frequent. 

4.  Irregular  Gout. — The  clinical  pheno- 
mena which  are  recognised  as  irregular  mani- 
festations of  gout  may  assume  either  an 
acute  or  chi'onic  form.  They  may  be  ob- 
served in  persons  who  are  distinctly  subject 
to  articular  gout ;  or  in  those  m  whom  the 
disease  is  not  so  obviously  revealed.  More- 
over, their  intensity  is  often  in  an  inverse 
ratio  to  that  of  the  joint-affection,  and  the 
two  classes  of  sjmiptoms  may  exhibit  a  re- 
markable tendency  to  alternation,  when  the 
articular  symptoms  are  prominent  those  con- 
nected with  other  parts  being  sHght  or  absent, 
and  vice  versa.  Acute  symptoms  are  parti- 
cularly liable  to  arise  when,  from  anj'  cause, 
diuring  the  progress  of  a  gouty  fit  the  joint- 
inflammation  is  checked  suddenly  or  rapidly 
— retrocedent  gout.  At  other  times  internal 
symptoms  seem  to  be  due  to  a  want  of 
development  of  the  external  phenomena— 
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suppressed  gout;  and  when  the  latter  appear, 
the  former  subside. 

It  must  suffice  to  indicate  here  the  general 
nature  of  the  symptoms  of  irregular  gout. 
The  acute  symptoms  are  mainly  associated 
either  with  the  digestive  apparatus,  the 
vascular  system,  the  respiratory  organs,  or 
the  nervous  system.  In  connexion  with  the 
digestive  apparatus,  acute  dysphagia  may 
occur,  attended  with  spasm  of  the  pharynx 
and  oesophagus.  The  most  important  symp- 
toms belonging  to  this  group  are,  however, 
those  due  to  gastric  disturbance.  This  may 
be  of  the  nature  of  severe  cramp  or  gas- 
tralgia,  characterised  by  a  sudden,  intense, 
spasmodic  pain  in  the  epigastrium,  relieved 
by  pressm-e,  and  accompanied  with  a  sense 
of  great  weight  and  oppression  ;  the  patient 
presenting  an  aspect  of  much  suffering,  dis- 
tress, and  anxiety ;  or  being  even  more  or 
less  collapsed  and  prostrated.  In  other  cases 
the  symptoms  are  those  of  acute  gastritis, 
bilious  vomiting  being  prominent.  Intestinal 
coUc,  or  even  muco-enteritis,  may  also  occur 
in  connexion  with  gout.  Hepatic  disorder 
is  common.  The  vascular  system  is  not  un- 
commonly impHcated.  The  heart  is  liable 
to  be  disturbed  in  its  action  during  the 
attacks  of  gastralgia,  but  this  disturbance 
may  also  be  observed  independently.  There 
may  be  severe  palpitation,  the  action  of  the 
heart  being  very  rapid,  irregular,  or  even 
intermittent,  accompanied  vath  most  un- 
pleasant sensations  over  the  cardiac  region, 
precordial  anxiety,  often  a  feeling  of  oppres- 
sion or  constriction,  dyspnoea  or  a  sense  of 
suffocation,  and  much  distress,  anxiety,  and 
dread  of  death ;  the  pulse  tends  to  be  weak 
and  small,  or  may  be  irregular ;  and  some- 
times the  attacks  are  attended  with  signs  of 
collapse.  In  other  instances  the  cardiac  dis- 
order is  evidenced  by  very  feeble  or  slow 
action,  with  a  tendency  to  syncope.  Again, 
there  may  be  aU  the  phenomena  of  a  severe 
anginal  attack  {see  Angina  Pectoris).  Irre- 
gular gout  affecting  the  respiratory  system 
is  mainly  indicated  by  asthmatic  paroxysms. 
In  some  cases  there  is  a  marked  liability  to 
acute  catarrh  of  the  air-passages,  and  crys- 
tals of  uric  acid  have  been  foimd  in  the  ex- 
pectoration. Bronchitis  is  more  obstinate 
in  gouty  subjects.  Pulmonary  congestion 
is  also  supposed  to  be  a  manifestation  of 
retrocedent  gout  in  some  eases;  and  gouty 
pneumonia  has  been  described.  In  con- 
nexion with  the  nervous  system  gout  may 
give  rise  to  attacks  of  severe  headache  or 
vertigo  ;  delirium  or  even  acute  mania ;  epi- 
leptiform or  convulsive  fits ;  cerebral  or 
spinal  meningitis ;  acute  neuralgia,  either 
external  or  internal,  and  especially  sciatica, 
probably  due  to  neuritis ;  or  severe  muscular 
cramps.  Apoplexy  from  cerebral  haemorrhage 
has  been  attributed  to  suppressed  or  retro- 
eedent  gout,  but  this  can  only  occur  if  the 
vessels  of  the  brain  are  diseased.  Cerebral 


congestion  might  give  rise  to  a  temj)orary 
apoplectic  attack.  Among  the  acute  mani- 
festations of  irregular  gout  may  be  further 
mentioned  certain  skin-affections,  as  eczema, 
erythema,  or  urticaria ;  affections  of  mucous 
membranes,  such  as  the  conjunctivae  and 
lacrymal  passages  ;  functional  renal  dis- 
order, with  albuminuria,  or  irritability  of  the 
bladder  ;  and  external  local  signs  of  inflam- 
mation, associated  with  uratic  deposit. 

Many  of  the  more  chronic  symptoms  asso- 
ciated with  goiit  have  already  been  pointed 
out,  when  speaking  of  its  premonitory  symp- 
toms, and  only  certain  special  phenomena 
need  be  alluded  to  here.  Chronic  skin- 
diseases  are  of  frequent  occurrence,  namely, 
psoriasis,  chronic  eczema,  prurigo — either 
local  or  general,  and  acne.  These  may  alter- 
nate very  distinctly  with  articular  gout.  The 
naUs  are  sometimes  peculiar,  being  coarse 
and  fibrous,  striated  and  fluted,  or  lined 
vertically.  Their  substance  may  grow  thick 
and  brittle.  In  some  gouty  subjects  daily 
paroxysms  of  heat  and  redness  of  the  nose, 
attended  with  severe  itching  and  irritation, 
cause  considerable  annoyance  or  distress. 
Violent  sneezing  fits  are  common.  Many  of 
these  individuals  are  also  liable  to  chronic 
catarrh,  affecting  the  throat  and  the  air- 
passages;  and  special  appearances  of  the 
throat,  tongue,  and  teeth  have  been  described. 
In  course  of  time  gouty  patients  often  become 
permanently  asthmatic,  the  lungs  being  em- 
physematous, and  dry  bronchial  catarrh  being 
estabhshed.  Gravel  or  urinary  calculus  may 
give  rise  to  symptoms ;  or  those  indicative 
of  chronic  urethritis  or  cystitis  may  be  pre- 
sent, especially  in  persons  advanced  in  years. 
Permanent  disorders  of  sensation,  or  slight 
local  paralysis,  may  result  firom  chronic 
changes  involving  particular  nerves.  Gouty 
persons  are  usually  very  sensitive  to  pain. 
Certain  affections  of  the  eyes  have  been 
attributed  to  gout,  and  amongst  them  a  form 
of  gouty  iritis,  described  by  Hutchinson  as 
coming  on  insidiously,  and  almost  painlessly, 
and  ending  in  destruction  of  the  eye.  Changes 
in  the  external  auditory  meatus  may  also  be 
associated  with  this  complaint. 

With  regard  to  tophi,  these  can  be  seen  or 
felt,  provided  they  are  superficial.  Those 
connected  with  the  helix  of  the  external  ear 
are  most  common ;  but  they  may  also  be 
looked  for  in  the  sclerotic  or  eyehds,  in  the 
nose,  and  imder  the  skin,  in  the  region  of 
tendinous  aponeuroses,  especially  in  the  leg 
or  thigh.  Tophi  are  originally  Hquid,  and  if 
one  is  punctured  at  an  early  period,  an 
opalescent  or  milky  fluid  escapes,  which  on 
microscopic  examination  is  found  to  contain 
an  abundance  of  delicate,  acicular  crystals ; 
siabsequently  they  become  more  consistent, 
and  ultimately  quite  solid  and  hard,  being 
then  made  up  entirely  of  these  crystals, 
which  are  closely  aggregated  together  and 
interlaced.  Taking  the  ear  as  an  illustration, 
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at  first  a  small  elevation  appears  under  the 
skm  of  the  helix,  like  a  vesicle,  having  a  soft 
feel.  This  gi'aduaUy  hardens,  mitil  finally 
a  little  bead-like  or  pearl-like  body  is  formed, 
presenting  a  whitish  colour  as  seen  through 
the  skin.  In  coiurse  of  time  the  cutaneous 
covering  may  be  destroyed,  leaving  the  little 
concretion  exposed;  or  this  may  even  become 
detached  and  removed,  so  that  only  a  small 
depression  is  left. 

5.  Symptoms  due  to  Chronic  Organic 
Diseases. — In  addition  to  what  has  been 
stated  under  the  preceding  heading,  it  is  only 
necessary  to  refer  here  to  the  renal  and 
cardio-vascular  changes  which  are  associated 
with  gout.  Disease  of  the  kidneys  is  indi- 
cated maioly  by  the  changes  in  the  m'ine, 
which  may  be  sUghtly  albuminous,  or  even 
contaLa  a  few  casts.  Other  symptoms  of 
chronic  Bright's  disease  may  be  present,  but 
they  are  often  very  obscure.  The  cardiac 
lesions  are  revealed  by  their  respective  phy- 
sical signs ;  and  there  may  be  symptoms, 
first  of  excessive  cardiac  action  from  hyper- 
trophy, and  subsequently  of  cardiac  failure,  as 
well  as  those  of  particular  valvular  diseases. 
The  vascular  changes  are  evidenced  by  ex- 
amination of  the  arteries;  and  by  theu"  effects 
iipon  the  circulation.  It  is  impossible  to 
describe  within  the  limits  of  this  article 
the  numerous  symptoms  resulting  from  the 
various  chronic  organic  diseases  which  may 
develop  during  the  progress  of  gout,  and 
which  in  many  cases  ultimately  produce  a 
very  complicated  clinical  picture. 

Diagnosis. — The  degree  of  difficulty  expe- 
rienced in  arriving  at  a  diagnosis  with  respect 
to  gout  is  very  variable  in  different  cases. 
A  distinct  gouty  diathesis  or  tendency  may 
be  present,  which  it  is  important  to  recog- 
nise, while  the  joints  are  quite  free  from 
any  apparent  miscliief.  In  most  cases,  how- 
ever, the  diagnosis  has  to  deal  with  the 
nature  of  an  articular  affection,  and  to  deter- 
mine whether  this  is  gouty  or  not.  The  chief 
diseases  from  which  gout  has  thus  to  be  dis- 
tinguished are  acute  or  chronic  rheumatism, 
rheumatoid  arthritis,  and  possibly  gonorrhceal 
synovitis.  The  data  upon  which  a  conclusion 
has  usually  to  be  formed  with  regard  to  a  first 
attack,  are  the  presence  or  absence  of  an  here- 
ditary tendency  to  gout,  as  well  as  its  in- 
tensity ;  the  age  and  sex  of  the  patient ;  the 
social  j)osition,  occupation,  and  previous 
habits ;  the  presence  or  absence  of  any  ob- 
vious cause  for  the  attack,  or  of  premonitory 
symptoms ;  the  locahsation  and  characters 
of  the  joint-affection  ;  the  general  symptoms ; 
the  characters  of  the  urine ;  the  dm-ation  of 
the  illness ;  and  the  absence  of  any  cardiac 
comphcation. 

The  subsequent  progress  of  gout  is  impor- 
tant in  diagnosis,  with  its  tendency  to  perio- 
dic recurrence  ;  and  if  the  metatarso-phalau- 
geal  joint  of  the  great  toe  is  alone  infiamed 
several  times  in  succession,  or  even  if  only 


the  smaller  joints  of  the  feet  and  hands  are 
implicated,  the  diagnosis  of  gout  is  tolerably 
certain.  The  permanent  articular  changes 
induced  by  gout  also  become  evident  in  time ; 
as  well  as,  perhaps,  toplii  in  other  parts,  which 
should  be  carefixlly  searched  for  in  any  doubt- 
ful case.  Moreover,  the  urine  presents  pecu- 
liar changes  as  the  disease  progresses,  and 
may  give  evidence  of  renal  mischief.  In 
very  doubtful  cases  it  might  be  desirable  to 
raise  a  blister,  or  even  to  take  a  httle  blood 
fi'om  the  patient,  and  endeavour  to  obtain 
crystals  of  uric  acid  from  the  serum. 

It  will  here  be  expedient  to  offer  a  few 
remarks  as  to  the  diagnosis  from  gout  of  the 
diseases  with  which  it  is  most  likely  to  be 
confounded. 

With  regard  to  acute  rheumatism,  the  ab- 
sence of  any  hereditary  tendency  to  gout 
in  any  doubtful  case  may  be  in  its  favour, 
and  possibly  there  may  be  a  family  predis- 
position to  this  complamt.  It  occm's  most 
frequently  for  the  first  time  m  early  life,  from 
sixteen  to  twenty  years  of  age,  and  is  not 
uncommon  even  in  young  children.  Eheu- 
matism,  though  more  common  among  males, 
often  attacks  females.  It  is  not  favoured  by 
the  habits  which  generate  or  promote  gout, 
and  affects  all  classes  of  persons,  but  espe- 
cially those  who  from  their  occupation  are 
liable  to  be  exposed  to  cold  and  wet.  Such 
exposure,  or  some  other  definite  cause  origi- 
nating 'a  cold,'  usually  accounts  for  an  attack 
of  acute  rheumatism  ;  and  it  is  not  preceded 
by  any  particular  premonitory  symptoms. 
The  joints  involved  are  the  middle-sized  or 
the  larger  ones,  several  of  which  are  gene- 
rally imphcated  in  succession  during  the  ill- 
ness, the  rheumatic  inflammation  exhibiting 
an  erratic  character ;  the  local  symptoms 
tend  to  be  less  severe  than  in  gout ;  there 
is  less  marked  oedema  about  the  joints,  and 
no  enlargement  of  the  veins,  or  subsequent 
desquamation.  It  must  not  be  overlooked, 
however,  that  gout  may  attack  the  middle- 
sized  joints.  Pyrexia  is  high  as  a  rule  in 
acute  rheumatism,  and  is  often  quite  out  of 
proportion  to  the  extent  of  the  articular 
affection ;  while  profuse  acid  perspiration  is 
almost  always  a  f)rominent  phenomenon. 
The  urine  is  simply  febrile.  The  attack  lasts 
a  considerable  time,  perhaps  several  weeks, 
if  it  is  at  all  severe  ;  while  during  its  course 
some  acute  cardiac  inflammation  is  very 
liable  to  supervene.  In  addition  to  other 
difi'erences,  chronic  rheumatism  is  at  once 
distinguished  from  gout  by  the  entire  ab- 
sence of  uratic  deposits. 

Rheumatoid  arthritis  is  usually  met  with 
in  females  between  twenty  and  forty  years 
old.  There  is  neither  hereditary  taint,  nor  a 
history  of  such  habits  as  generate  gout,  but, 
on  the  contrary,  the  patients  are  generally 
poor,  hard  worked,  and  badly  fed ;  all  joints 
seem  to  be  equally  liable  to  be  affected,  both 
large  and  small,  and  the  local  symptoms  are 
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not  of  a  very  acute  character,  though  the  pain 
may  be  very  severe,  but  they  tend  to  continue 
for  a  long  period ;  the  general  symptoms  are 
mainly  those  of  debility  and  ansemia,  and  ; 
Dr.  Kent  Spender  has  drawn  attention  to 
certain  prominent  and  early  symptoms, 
especially  cold  hands  and  feet,  constant 
dampness  of  the  hands,  pigmentation  of  the 
skin,  and  a  rapid  and  compressible  pulse. 
Rheumatoid  arthritis  is  a  disease  which  tends 
to  progress,  involving  joint  after  joint,  but  it 
presents  no  periodicity  in  its  attacks,  and 
often  advances  without  any  intermission,  as 
a  subacute  or  chronic  disease.  Ultimately 
it  often  causes  much  deformity  and  crippling 
of  the  articulations,  which  creak  and  grate 
on  movement,  but  this  results  from  a  very 
different  pathological  change  from  that  which 
takes  place  in  gout,  for  there  is  not  the 
slightest  deposit  of  urates,  either  in  the  joints  ' 
or  elsewhere  ;  nor  in  the  most  extreme  cases  ; 
can  any  wcic  acid  be  obtained  from  the  serum. 
The  urine  presents  no  special  characters  ;  ; 
and  the  kidneys  are  not  diseased. 

Gonorrhceal  synovitis  is  distinguished  from 
gout  by  the  age  of  the  patient ;  the  distribii- 
tion  of  the  joint-affection ;  the  absence  of  any 
tendency  to  recurrence,  except  in  association  ! 
with  a  fresh  urethral  discharge;  and  the 
different  nature  of  the  morbid  changes,  tophi 
never  being  formed. 

As  exceptional  points  bearing  upon  the 
diagnosis  of  articular  gout,  the  following  may  j 
be  mentioned.  It  has  happened  that  pyaemia 
beginning  in  the  great  toe  has  been  mistaken 
for  gout,  but  the  progress  of  the  case  would 
soon  clear  up  any  doubt  under  such  circum- 
stances. Again,  articular  inflammation  from 
injury  might  resemble  gout ;  and,  moreover, 
it  must  be  borne  in  mind  that  such  an  injury 
may  really  set  up  gouty  inflammation  for 
the  first  time,  so  that  the  joint  may  not  re- 
cover properly.  In  some  individuals  the  ends 
of  the  phalanges  of  the  fingers  are  enlarged, 
especially  the  terminal  ones,  and  cause  nodu- 
lations — digitorum  nodi — which  resemble 
those  of  gout,  and  are  by  some  regarded  as 
being  of  a  gouty  natm'e. 

The  importance  of  recognising  the  signs 
of  the  gouty  diathesis,  apart  from  the  joint- 
affection,  has  already  been  alluded  to. 
Equally  important  is  it  to  be  prepared  for 
the  acute  symptoms  in  connexion  with  in- 
ternal organs  which  occur  in  this  diathesis, 
whether  along  with  or  independent  of 
articular  disease.  Lastly,  in  any  gouty  case 
the  detection  of  the  organic  diseases  liable 
to  be  set  up  in  its  course  is  of  great  moment 
in  diagnosis,  especially  renal  and  cardio-vas- 
cular  changes ;  and  also  the  association  with 
their  proper  cause  of  catarrhal  affections, 
skin-diseases,  and  other  complaints,  when 
these  are  really  of  a  gouty  nature. 

Peognosis. — The  first  point  relating  to  the 
prognosis  of  gout  which  calls  for  notice  refers 
to  the  immediate  dangers  in  any  particular 


case.  A  simple  acute  attack  of  articular 
gout  rarely,  if  ever,  kills  the  patient.  When, 
however,  internal  organs  are  implicated,  the 
;  matter  becomes  much  more  serious,  and  a 
fatal  result  may  occm',  so  that  the  prognosis 
must  be  a  guarded  one  under  such  circum- 
stances. The  danger  then  becomes  much 
greater  if  the  complaint  has  been  long-estab- 
lished, and  if  the  kidneys  or  other  important 
organs  have  become  structurally  diseased. 
Indeed,  these  diseases  of  organs  are  often 
themselves  immediately  dangerous.  Again, 
any  acute  inflammation  occurring  in  a  con- 
firmed gouty  subject  is  the  more  serious  on 
this  account ;  and  the  same  remark  applies 
to  injuries  and  shocks  of  all  kinds. 

In  the  next  place,  the  future  of  a  gouty 
patient  has  to  be  considered,  as  regards  the 
prevention  of  subsequent  attacks,  or  the  cure 
and  eradication  of  the  disease.     It  must 
;  always  be  recognised  that  gout  is  a  recurrent 
affection,  and  complete  immunity  can  never 
1  be  guaranteed,  once  the  complaint  has  de- 
clared itself.    At  the  same  time  undoubtedly 
not  a  few  cases  have  occurred  in  which  there 
has  been  but  one  attack,  but  this  can  only 
be  expected  under  certain  conditions.  In 
!  giving  an  opinion  on  this  point,  the  prognosis 
in  any  individual  case  will  depend  upon : — 

1.  The  degree  of  hereditary  tendency  to  gout. 

2.  The  age  of  the  patient ;  for  the  earlier  the 
period  at  which  the  disease  begins,  the  less 

I  hopeful  is  the  prospect  of  a  cme.  3.  The 
time  the  complaint  has  lasted  from  its  com- 
mencement ;  and  the  frequency  and  duration 
of  the  gouty  fits.  If  gout  has  become  estab- 
lished, and  especially  if  distinct  tophi  have 
formed,  it  is  quite  impossible  to  eradicate  it. 
4.  The  habits,  mode  of  living,  and  occupa- 
tion of  the  patient.  It  is  oidy  when  the 
patient  is  prepared  to  adhere  strictly  to  proper 
rules  of  living  that  a  cure  can  be  hoped  for. 
Those  who  in  their  occupation  are  tempted 
to  drink  much,  or  who  are  exposed  to  cold  or 
wet,  are  much  less  likely  to  be  cured.  It  may 
be  remarked  here  that  gouty  subjects  are  less 
able  than  others  to  resist  exposure. 

Another  point  bearing  upon  prognosis  re- 
fers to  the  duration  of  life  in  gouty  persons. 
If  the  disease  comes  on  late  in  life,  and  the 
paroxysms  only  occur  at  long  intervals,  while 
the  organs  are  free  from  any  organic  mischief, 
gout  may  not  appreciably  shorten  life,  and  the 
patients  may  even  enjoy  good  health  up  to 
an  extreme  old  age,  provided  they  are  suffi- 
ciently careful  in  their  mode  of  Uving,  and 
no  accidental  complications  arise.  Chronic 
gout  does,  however,  unquestionably  tend  to 
shorten  the  duration  of  Ufe,  to  a  greater  or 
less  degree  in  proportion  to  its  severity,  and 
more  especially  to  the  indications  present 
that  the  kidneys,  heart,  arteries,  or  other 
important  organs  are  organically  diseased. 
This  tendency  is  now  recognised  by  most  Ufe- 
insurance  companies. 

It  has  been  affirmed  that  gout  is  a  pro- 
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tection  against  certain  other  diseases,  such 
as  phthisis  and  diabetes,  and  therefore  its 
presence  has  been  in  some  instances  re- 
garded as  a  benefit,  but  how  far  there  is 
any  real  foundation  for  this  belief  is  a  matter 
of  very  considerable  doubt. 

Treatment. — It  is  important  at  the  outset 
to  \a.j  stress  upon  the  fact  that,  although 
there  are  certain  well-defined  principles 
applicable  to  the  treatment  of  gout  in  its 
various  phases,  it  is  a  great  mistake  to  follow 
any  regular  routine  method  under  all  circum- 
stances, and  every  case  must  be  considered 
on  its  own  merits.  It  will  be  convenient  to 
discuss  this  part  of  the  subject  under  cer- 
tain general  headings,  premising  that  the 
administration  of  medicines  is  often  the  least 
important  part  of  the  treatment,  and  that  the 
habits  of  life  of  the  patient  always  need 
thorough  supervision  in  all  their  details. 

1.  Preventive  and  Curative  Treat- 
ment.— In  a  number  of  cases  the  primary 
object  wliich  should  be  aimed  at  is  to  prevent 
the  development  of  gout ;  or  to  eradicate  the 
tendency  to  subsequent  attacks,  if  it  has  once 
declared  itself.  These  objects  have  especially 
to  be  kept  in  view  in  dealing  with  individuals 
who  have  a  marked  hereditary  predisposition 
to  the  complaint ;  in  cases  where  it  has  ap- 
peared at  a  comparatively  early  period  of 
life,  or  where  it  is  in  an  early  stage  ;  and  in 
persons  who,  from  their  occupation,  known 
habits,  or  the  symptoms  they  present,  are 
likely  to  become  gouty.  Moreover,  even 
when  confirmed  gout  has  been  established, 
preventive  treatment  may  diminish  the  num- 
ber of  acute  attacks,  or  possibly  even  avert 
them  altogether ;  as  well  as  obviate  the  im- 
plication of  organs  essential  to  the  well-being 
of  the  economy.  In  order  to  carry  out  these 
purposes  in  any  particular  case,  the  patient 
must  inteUigently  recognise  the  fact  that 
success  in.  treatment  mainly  depends  upon 
himself,  and  iipon  his  willingness  constantly 
to  regulate  his  mode  of  hving  according  to 
principles  suitable  to  his  condition,  which 
need  to  be  more  or  less  strict  in  different 
instances.  The  general  nature  of  the  rules 
to  be  adopted  will  be  evident  from  a  con- 
sideration of  what  has  been  stated  in  dis- 
cussing the  {Etiology  and  pathology  of  gout, 
but  they  require  to  be  briefly  noticed  here. 

(a)  Diet. — Moderation  in  the  quantity  of 
food  is  the  first  pomt  to  be  attended  to  in 
the  treatment  of  the  gouty  diathesis.  It  is 
not  necessary  or  desirable  to  restrict  persons 
who  are  gouty  to  a  very  low  diet,  especially 
if  they  are  in  any  way  weak,  but  an  amount 
sufficient  for  proper  nom-ishment  in  each 
individual  case  must  be  consumed,  and  at  no 
meal  should  the  stomach  be  uncomfortably 
filled.  The  meals  must  be  taken  i\t  regular 
times,  and  not  hurriedly,  so  as  to  avoid  bolt- 
ing of  the  food.  Very  late  dinners,  as  well 
as  suppers,  should  be  prohibited,  but  it  suits 
many  persons  better  to  dine  at  six  or  half- 


past  six  o'clock  than  at  midday.  The  nature 
of  the  food  is  highly  important.  It  is  quite 
unnecessary,  and  probably  would  be  in  most 
instances  injm-ious,  to  restrict  the  patient 
absolutely  to  a  vegetable  diet,  but  a  due  pro- 
portion of  animal  and  vegetable  aliments 
should  be  aUowed.  At  the  same  time,  in 
persons  who  have  any  tendency  to  gout,  an 
essential  part  of  the  treatment  often  consists 
in  diminishing  the  amount  of  meat  vfhich 
they  consume,  and  they  should  not  take  it 
more  than  once  a  day.  Indeed,  the  aim 
must  be  to  reduce  all  kinds  of  nitrogenised 
food,  whether  animal  or  vegetable,  to  such 
an  amount  as  the  system  can  satisfactorily 
dispose  of,  with  due  regard  to  the  proper 
nutrition  and  strength  of  the  body.  As  re- 
gards the  kinds  of  animal  food  which  are 
suitable  for  gouty  subjects,  white  fish,  chicken 
or  fowl,  game,  tripe,  sweetbread,  and  mutton 
are  the  best  forms.  Tender  and  underdone 
beef  may  be  taken  in  moderation  from  time 
to  time,  if  it  is  readily  digested.  Pork  or 
veal,  dried  and  salted  meats,  and  rich  dishes 
of  aU  kinds,  should  be  avoided.  Lightly 
boiled  or  poached  eggs  may  be  permitted. 
Vegetables  which  contain  much  woody  fibre, 
or  which  create  flatulence,  must  be  eschewed; 
and  certain  articles,  such  as  rhubarb,  toma- 
toes, especially  when  cooked,  asparagus,  and 
sorrel,  are  often  injurious  to  the  gouty,  as 
well  as  others  which  contain  much  acid.  On 
the  other  hand,  some  special  beneficial  influ- 
ence has  been  attributed  to  celery.  Those 
who  are  subject  to  gout  should  either  abstain 
altogether  from,  or  only  take  a  very  limited 
quantity  of,  sugar  and  saccharine  articles  of 
diet.  Hence,  although  digestible  fruits  may 
!  often  be  taken  with  advantage  in  moderation, 
j  those  which  are  very  sweet  must  be  used 
j  with  particular  caution.  Stewed  and  baked 
'•  fruits  often  agree  well,  but  fruit-tarts,  and, 
i  indeed,  pastry  of  all  kinds,  should  be  inter- 
dicted. The  juice  of  oranges  or  lemons 
is  considered  beneficial  for  gouty  persons. 
Starchy  foods  are  permissible  in  moderation. 
'  It  may  be  laid  down  as  a  rule  to  be  invari- 
ably followed,  that  gouty  patients  should 
limit  themselves  to  simple  meals,  and  not  in- 
dulge ui  a  number  of  com'ses  ;  and  that  they 
should  avoid  everything  which  experience 
teUs  them  is,  in  their  case,  indigestible. 

(6)  Drink. — The  question  of  drmk  demands 
the  most  careful  consideration  and  atten- 
tion in  every  case  in  which  gout  is  either 
threatened  or  has  become  established.  No 
j  stringent  rules  can  be  laid  down,  apjjlicable 
to  aU  cases,  but  there  are  certain  broad 
principles  which  have  to  be  borne  in  mind. 
All  abundance  of  good  and  pure  drinking- 
water  is  to  be  commended,  but  it  should 
be  taken  mainly  apart  from  meals.  It  is 
a  good  plan  for  the  subjects  of  lithiasis  to 
take  a  tumblerful  of,  either  cold  or  hot, 
water  before  retiring  to  rest  at  night.  Efi'er- 
vescing    potass-   or    lithia-water  may  be 
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siibstituted  for  ordinary  water  with  advan-  j 
tage,  but  not  soda-water.  Tea  and  coffee  may 
be  taken  in  moderation,  provided  they  do 
not  disagree.  With  reference  to  alcoholic 
drinks,  in  a  considerable  number  of  instances 
one  of  the  first  objects  in  the  treatment  of 
the  gouty  diathesis  should  be  the  regulation 
of  tlae  use  of  this  class  of  beverages.  This 
indication  is  obvious  enough  when  the  con- 
dition is  evidently  due  mainly  to  intemper- 
ance ;  but  even  when  the  patient  is  temper- 
ate, it  may  be  that  in  his  case  the  amount  1 
consumed  needs  to  be  reduced  or  total  absti- 
nence enforced,  especially  if  there  should  be 
a  strong  hereditary  predisposition  to  gout,  or 
if  the  complaint  appears  in  early  life.  Some 
patients  are  undoubtedly  better  if  they  take 
no  stimvdants  whatever ;  others,  however, 
can  take  those  of  a  proper  kind,  and  of  good  I 
quality,  in  strict  moderation,  with  advantage,  i 
It  may  be  laid  down  as  a  general  rule  that 
malt  liquors  and  all  stronger  wines  are  in-  i 
jurious,  and  should  be  interdicted.  Those  I 
which  are  most  suitable  are  sound  light 
claret,  hock,  moseUe,  ehablis,  or  sauterne. 
A  smaU  quantity  of  good  dry  sherry  suits 
some  gouty  patients  very  well.  A  little 
brandy,  well  diluted,  often  agrees  better  than 
any  other  kind  of  alcoholic  liquor  ;  in  other 
cases  whisky  or  gin  answers  best.  Whatever 
stimulant  is  selected,  it  should  only  be  taken 
at  meal-times,  and  the  habit  of  drinking  be- 
tween meals  is  strongly  to  be  deprecated. 
Persons  who  are  distinctly  gouty  should  avoid 
any  excess  on  every  occasion ;  and  even  if 
they  do  not  absolutely  abstain,  they  may 
find  it  beneficial  to  do  so  from  time  to  time, 
especially  if  there  is  a  tendency  to  the  de- 
velopment of  gouty  symptoms. 

(e)  General  hygiene. — Inadequate  exercise 
is  a  hygienic  error  which  has  frequently  to 
be  rectified  in  the  treatment  of  the  gouty 
state.  Sedentary  habits  must  be  combated, 
whether  due  to  occupation  or  indolence ;  and 
it  must  be  insisted  upon  that  a  due  amount 
of  outdoor  exercise  is  taken  daily,  but  pro- 
longed exertion,  tending  to  cause  fatigue  and 
exhaustion,  must  be  avoided.  Walking  and 
horse-exercise  are  highly  beneficial,  eepeei- 
ally 'in  the  case  of  those  who  live  rather  too 
freely.  Even  carriage-exercise  is  useful,  so 
that  the  patient  may  have  the  benefit  of  the 
fresh  air.  For  those  who  cannot  have  much 
regular  exercise,  lawn-tennis,  fencing  cr 
single-stick,  golf,  and  the  like  may  be  ser- 
viceable. As  bearing  upon  the  prevention 
of  an  acute  fit  of  goitt.  it  is  an  undoubted 
fact  that  some  individuals  who  are  subject 
to  the  disease  seem  to  be  able  to  ward  it  off 
by  walking,  riding,  or  adopting  some  other 
form  of  prolonged  and  violent  exercise  on 
the  first  intimation  of  a  threatened  attack. 
Goitty  persons  should  retire  to  rest  and  get 
up  early.  They  should  as  much  as  possible 
avoid  excessive  mental  labom*,  or  any  great 
strain  upon  the  mental  faculties,  but  especi- 


ally worry  and  anxiety  of  all  kinds.  Atten- 
tion must  be  paid  to  the  cutaneous  functions, 
the  siurface  of  the  body  being  also  protected 
from  the  injuriotts  effects  of  cold.  Warm 
clothing  should  be  worn,  in  keeping  with  the 
weather,  and  those  who  can  bear  it  should 
wear  flannel  next  the  skin.  With  regard  to 
baths,  many  gouty  persons  are  decidedly  the 
better  for  using  a  cold  or  tepid  bath  every 
morning,  followed  by  energetic  friction;  in 
other  cases  the  employment  of  the  warm 
bath  at  intervals,  or  even  of  the  Turkish  bath, 
answers  best.  A  coiu'se  of  treatment  in  a. 
hydropathic  establishment  from  time  to  time, 
tmder  due  medical  supervision,  is  sometimes 
decidedly  beneficial.  Climate  demands  atten- 
tion, whenever  the  circumstances  of  the 
patient  allow  a  choice  to  be  made.  It  may 
be  advisable  for  gouty  subjects  to  reside  per- 
manently in  some  warm  and  equable  climate, 
or  at  any  rate  during  the  winter  and  early 
spring.  In  this  way  attacks  may  often  b© 
warded  off,  and  the  disease  thus  prevented 
from  making  progress.  Those  who  are  obliged 
to  remain  in  this  climate  during  the  incle- 
ment seasons  shotild  avoid  exposure  to  wet 
and  cold,  as  well  as  sudden  changes  of  tem- 
perature, and  night  air.  The  bedroom  should 
be  warm  and  well-ventilated ;  and  in  cold 
weather  it  is  desirable  to  keep  a  fire  burning 
dm'ing  the  night.  Unduly  heated  and  badly 
ventilated  rooms,  as  well  as  crowded  places 
of  public  resort,  must  be  eschewed. 

(d)  Medicinal  treatment. — There  can  be 
no  doubt  but  that  the  judicious  use  of  cer- 
tain medicines  may  assist  materially  in 
warding  off  or  mitigatmg  the  gouty  condi- 
tion, and  in  preventing  the  occurrence  of 
acute  paroxysms.  Those  which  are  specially 
called  for  in  cases  of  established  chronic 
gout  wUl  be  presently  considered.  In  the 
meantime,  it  may  be  stated  that  the  digestive 
functions  require  particular  attention,  and 
medicines  which  help  these  functions  are 
often  of  the  greatest  service,  if  they  should 
be  disordered.  A  course  of  alkalis  or  acids, 
according  to  the  indications  in  each  case, 
may  prove  most  serviceable,  combined  with 
some  simple  bitter  infusion  or  tincture. 
Certain  alkalis  and  alkaline  earths  are  also- 
valuable  on  account  of  their  power  in  pro- 
moting elimination  of  lithic  acid,  by  forming 
soluble  salts  with  this  acid.  The  careful  ob- 
servations of  Dr.  Haig  have  shown  that  aUfa- 
lis  increase  the  secretion  of  uric  acid,  while 
acids  decidedly  diminish  it.  The  alkalis 
which  are  most  useful  are  salts  of  potassium 
and  lithium,  the  urate  of  lithium  being 
the  most  soluble  of  aU.  The  bicarbonate  of 
potassium,  carbonate  of  lithium,  or  the 
citrates  are  the  best  salts  to  administer. 
They  should  be  taken  well-diluted,  and  on 
an  empty  stomach.  Magnesia  or  its  car- 
bonate may  be  given  with  advantage  if  there 
is  much  acidity,  and  if  the  bowels  are  habitu- 
ally constipated.    Saline  aperients  are  often 


GOUT 


759 


of  great  service,  and  they  may  be  advantage- 
ously administered  in  small  doses,  freely 
diluted,  and  regularly  repeated,  when  they 
also  act  on  the  kidneys.  In  many  cases  other 
aperients  may  be  employed  at  intervals  with 
advantage,  but  strong  purgatives  must  be 
used  with  particular  caution.  An  occasional 
dose  of  blue-pill  or  calomel  may  be  decidedly 
beneficial.  The  administration  of  other  cho- 
lagogues  from  time  to  time  may  also  be  of 
service. 

(e)  Mineral  waters  and  baths. — Certain 
mineral  waters  are  of  great  value  in  the 
treatment  of  the  gouty  diathesis,  when  em- 
ployed under  proper  medical  supervision, 
and  they  offer  the  advantage  that  patients 
will  often  use  them,  when  they  will  not 
undergo  a  course  of  regular  medicinal  treat- 
ment ;  while  the  water  thus  taken  internally 
is  itself  of  sei'vice.  Space  will  not  permit  a 
long  discussion  of  this  subject  here,  and  it 
must  suffice  to  mention  that  in  different  cases 
the  kind  of  mineral  water  employed  must 
be  varied  according  to  the  object  desired  to 
be  accomplished,  and  according  to  the  indi- 
cations presented  by  the  patient,  for  what 
suits  one  may  be  highly  injiu'ious  to  another. 
These  waters  are  employed  both  internally 
and  ii*  the  form  of  baths.  Those  chiefly 
used  in  gouty  conditions  are  the  waters  of 
Bath,  Buxton,  Cheltenham,  Clifton,  Harro- 
gate, Leamington,  Malvern,  and  Woodhall 
in  this  country ;  Strathpeffer  and  Moffat  in 
Scotland ;  Llandrindod  in  Wales ;  Lisdoon- 
varna  and  Lucan  in  Ireland;  and  Carls- 
bad, Marienbad,  Vichy,  Wiesbaden,  Baden- 
Baden,  Ems,  Royat,  Aix-la-Chapelle,  Aix-les- 
Bains,  Evian-les-Bains,  ContrexeviUe,  Dax, 
La  Bourboule,  Luchon,  Friedrichshall,  Him- 
yadi  Jdnos,  Pullna,  Schlangenbad,  Teplitz, 
Seidlitz,  Hombui'g,  Kissingen,  Rubinat,  Wild- 
bad,  Ragatz,  Gastein,  Elster,  Tarasp,  Apol- 
linaris,  and  other  continental  waters.  Some 
of  these  may  be  taken  regularly  or  at  inter- 
vals, for  the  purposes  which  they  respectively 
fulfil;  or,  if  cu-cumstances  permit,  a  syste- 
matic course  of  treatment  from  time  to  time, 
at  certain  of  the  places  mentioned,  may  be 
recommended.    See  Mineral  Waters. 

Before  leaving  the  subject  of  the  preven- 
tive treatment  of  gout,  it  needs  to  be  insisted 
upon  that  those  who  are  particularly  liable 
to  this  disease,  whether  fr-om  hereditary  pre- 
disposition, occupation,  or  any  other  cause, 
should  pay  special  attention  to  preventive 
measures  ;  and  also  that  those  in  whom  the 
disease  has  already  manifested  itself  must 
take  every  precaution  to  avoid  the  known 
causes  of  acute  attacks,  for  each  attack  tends 
to  make  matters  worse. 

2.  Treatment  of  Acute  Gout. — When 
a  fit  of  acute  articular  gout  sets  m,  it  is  on 
no  accoimt  to  be  permitted  to  rim  its  course 
unmodified  by  treatment,  else  serious  mis- 
chief is  liable  to  arise.  At  the  same  time  it 
is  requisite  to  refr'ain  from  adopting  too  active 


measures.  Our  objects  should  be  to  shorten 
the  attack ;  to  restore  the  affected  parts  as 
nearly  as  possible  to  their  normal  condition ; 
and  to  reheve  symptoms.  In  the  first  place, 
l)articular  attention  must  be  paid  to  the 
diet.  The  aim  should  be  to  make  this  as 
low  as  is  compatible  with  the  condition  of 
the  patient,  especially  if  the  fit  is  of  a  very 
acute  and  sthenic  type.  In  young  and  strong 
patients  the  diet  should  at  first  consist  of 
milk,  farinaceous  articles,  and  abundance 
of  water,  barley-water,  or  toast-and-water. 
Those  who  are  advanced  in  years,  weak,  or 
broken-down  in  health,  or  who  have  long 
suffered  from  gout,  requfre  a  more  nutritious 
diet,  but  it  should  be  easily  digestible,  con- 
sisting of  beef-tea  and  good  soups,  milk,  eggs 
beaten  up,  and  such  articles,  the  quantities 
being  regulated  by  the  requfrements  of  each 
case.  As  the  symptoms  subside,  the  food 
should  be  gradually  improved,  white  fish, 
fowl,  and  meat  being  allowed  in  succession, 
but  in  strict  moderation  ;  and  due  care  must 
be  exercised  subsequently.  If  possible,  all 
kinds  of  alcohohc  stimulants  should  be  inter- 
dicted, but  it  may  not  be  judicious  to  cut 
them  off  entfrely  in  some  cases,  either  on 
accoimt  of  the  previous  habits  or  present 
condition  of  the  patient,  and  then  it  is  best  to 
give  a  definite  quantity  of  brandy  or  whisky, 
well  diluted,  with  the  food.  For  those  who 
cannot  take  spfrits,  a  little  good  hock  or 
sauterne  answers  well. 

As  regards  medicinal  agents,  colchicum 
has  long  held  the  most  prominent  place  in 
the  treatment  of  acute  gout,  and  is  commonly 
regarded  as  a  specific.  There  can  be  no 
doubt  as  to  the  influence  of  this  drug  in 
relieving  the  symptoms  and  shortening  the 
paroxysm  of  gout,  although  it  is  by  no  means 
settled  how  it  acts.  Its  effects  must  be 
watched,  however,  for  it  does  not  agree  in 
every  case.  It  has  been  alleged  that  col- 
chicum renders  the  patient  more  Hable  to 
subsequent  attacks  of  gout,  but  for  this 
notion  there  does  not  seem  to  be  any  real 
foundation.  The  tincture  or  wine  of  col- 
chicum may  be  given  in  doses  of  ten  to 
twenty  or  even  twenty-five  minims  every 
four  or  six  hoiu's,  and  either  of  these  pre- 
parations may  be  combined  with  the  citrate 
or  bicarbonate  of  potassium  or  with  a  salt 
of  lithium. 

Salicylates,  especially  salicylate  of  sodium, 
have  been  much  recommended  in  the  treat- 
ment of  acute  gout,  and  Dr.  Haig  is  strongly 
in  favour  of  them,  having  found  that  they  ma- 
terially increase  the  discharge  of  lithic  acid. 
They  certainly  have  proved  useful  in  some 
cases  in  the  vsrriter's  experience.  Another 
class  of  drugs  employed  are  antipyriue,  anti- 
febrin,  and  allied  agents.  A  remedy  named 
piperazin  has  been  introduced  for  the  treat- 
ment of  gout,  which  is  said  to  be  the  most 
powerful  solvent  of  m-ic  acid  known,  but  the 
writer  has  no  experience  of  its  practical  use. 
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It  is  necessary  to  keep  the  bowels  acting 
freely  by  means  of  suitable  aperients,  and 
saline  purgatives  are  of  considerable  value 
for  this  purpose.  Other  aperients,  such  as 
compound  rhubarb  pill,  colocynth,  podo- 
phyllin,  calomel  or  blue  pill,  may  be  em- 
ployed in  appropriate  eases.  Diluents  may 
be  given  freely,  in  order  to  promote  the 
action  of  the  kidneys ;  and  if  the  cutaneous 
functions  appear  to  be  defective,  some  mild 
diaphoretic  may  be  administered,  or  it  may 
even  be  desirable  to  employ  the  hot-air  or 
vapour  bath.  Medicines  may  be  needed  for 
the  rehef  of  symptoms,  especially  pain  and 
sleeplessness,  for  which  Dover's  powder  or 
other  preparations  of  opium,  belladonna, 
chloral  hydrate,  sulphonal,  or  bromides  may 
be  indicated,  but  they  must  be  used  with 
discretion.  In  very  severe  cases  hypodermic 
injection  of  morphiue  is  of  much  service. 

Venesection  ought  never  to  be  practised  in 
the  treatment  of  acute  articular  gout ;  for 
although  immediate  improvement  may  per- 
haps be  thus  produced,  the  ultimate  results 
are  highly  unsatisfactory.  Even  the  local 
removal  of  blood,  by  means  of  leeches  applied 
near  an  affected  joint,  is  dangerous,  and  had 
better  be  avoided,  on  account  of  the  per- 
manent local  mischief  which  such  a  measure 
is  Uable  to  induce. 

Local  treatment. — The  affected  parts  in 
aciite  gout  should  be  kept  entirely  at  rest, 
and  placed  in  a  comfortable  position,  sup- 
ported by  piUows,  and  either  horizontal  or 
elevated,  according  to  the  feelings  of  the 
patient.    In  ordinary  cases  it  is  sufficient  to 
wrap  up  the  joints  in  flannel,  or  to  surround 
them  with  cotton-wool  completely  covered 
with  oU-silk  or  gutta-percha  sheeting,  accord- 
ing to  Garrod's  method,  by  which  means  a 
kind  of  local  vapour-bath  is  kept  up.    If  the 
pain  is  considerable,  other  local  apphcations 
might  be  used,  of  which  the  most  efficient 
are  warm  fomentations,  to  which  tiacture  of 
opium  or  belladonna  may  be  added,  poppy 
fomentations,  lead  and  opium  lotion,  locahsed 
steaming,  belladonna  hniment,  tincture  of 
aconite,  oleate  of  morphine,  or  a  solution 
containing  morphine  and  atropine.  Some 
practitioners  prefer  evaporating  lotions  con- 
taining alcohol,  ether,  or  chloroform ;  others 
warm  water  compresses.    A  bhster  in  the 
neighbourhood  of  a  gouty  joint  may  be  of 
service,  if  the  attack  be  asthenic,  and  also 
if  effusion  or  much  stiffness  persist.  During 
recovery,  benefit  may  be  derived  from  care- 
ful friction  with  some  stimulating  liniment, 
apphcation   of  iodine,  shampooing,  gentle 
passive  movements,  douching  with  salt  and 
water,  or  the  application  of  a  light  bandage 
or  elastic  support,  should  there  be  a  ten- 
dency to  permanent  thickening  and  stif&iess, 
or  to  oedema  and  enlargement  of  the  veins. 

The  acute  forms  of  irregular  gout  must  be 
treated  according  to  their  nature,  and  here 
it  must  suffice  to  offer  a  few  general  remarks 


on  the  subject.  If  serious  internal  symptoms 
arise,  which  are  distinctly  of  a  gouty  nature, 
and  especially  if  they  occur  as  retrocedent 
phenomena,  it  is  important  to  try  to  excite 
inflammation  in  the  joints,  by  means  of  local 
heat,  friction,  and  sinapisms.  Colchicum 
may  be  of  service  in  the  non-articular,  as 
well  as  in  the  articular  form  of  gout.  In 
painful  affections  opium  or  other  anodynes 
are  called  for ;  and  frequently  the  adminis- 
tration of  alcohohc  and  other  stimulants 
is  indicated,  with  antispasmodics,  such  as 
ammonia,  ethers,  camphor,  musk,  or  bella- 
donna, especially  when  the  stomach  or  heart 
is  affected.  In  conditions  attended  with 
signs  of  much  depression  or  collapse,  external 
heat  may  be  applied  over  the  body,  or 
sinapisms  to  the  limbs  and  over  the  cardiac 
region.  In  the  treatment  of  inflammatory 
diseases  associated  with  gout  much  care  is 
required,  especially  in  resorting  to  depletory 
measures.  The  existence  of  the  diathesis 
must  always  be  borne  in  mind. 

3.  Treatment  of  Chronic  Gout.— 
When  gout  becomes  an  estabhshed  chronic 
disease,  the  same  general  rules  of  treatment 
are  to  be  observed  as  in  the  prevention  or 
attempted  cure  of  the  complaint,  but  they 
often  need  modification  in  particular  cases, 
according  to  the  conditions  present.  Similar 
medicinal  remedies  are  also  indicated,  lithium 
salts  being  particularly  valuable,  and  they 
may  even  aid  in  removing  gouty  deposits ; 
but  others  may  be  added  to  the  Hst,  which 
are  suitable  in  different  cases.  Colchicum  is 
often  of  much  service,  taken  habitually  or  from 
time  to  time,  in  the  form  of  one  of  the  extracts 
at  night,  or  a  few  minims  of  tincture  or  wine 
two  or  three  times  a  day,  combined  with 
other  medicines.  Among  the  many  thera- 
peutic agents  recommended  in  the  treatment 
of  chronic  gout  under  different  circumstances 
may  be  mentioned  benzoic  acid  or  benzoate 
of  ammonium,  phosphate  of  ammonium  or 
of  sodium,  iodide  of  potassium,  bromide  of 
potassium,  carbonate  of  aluminium,  lime- 
juice,  resin  of  guaiacum,  ammoniacum,  and 
tonics,  especially  quinine,  tincture  or  infusion 
of  cinchona,  or  mild  ferruginous  preparations. 
Undoubtedly  most  of  these  are  of  use  in 
appropriate  cases  of  chronic  gout,  to  serve 
their  special  purposes,  but  they  must  be  used 
judiciously,  especially  iron.  Symptoms  con- 
nected with  various  organs  frequently  call 
for  attention  in  this  disease,  and  they  must 
be  treated  by  appropriate  remedies.  It  may 
be  remarked  that,  should  diarrhoea  set  in  in 
gouty  cases,  it  must  not  be  hastily  arrested, 
as  this  may  be  a  mode  of  rehef  to  the  sys- 
tem. "With  regard  to  the  local  conditions  in 
chronic  gout,  it  is  affirmed  that  the  prolonged 
use  of  some  of  the  mineral  waters  previously 
mentioned,  both  internally  and  in  the  form 
of  baths,  such  as  those  of  Aix-la-ChapeUe, 
Aix-les-Bains,  and  Baden-Baden,  may  suc- 
ceed in  removing  to  some  extent  deposits  of 
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urates,  and  in  diminishing  stiffiiess  and 
thickening  of  joints.  For  these  piirj)Oses 
local  measures  may  also  be  of  service  in  some 
instances,  provided  the  morbid  changes  are 
not  too  far  advanced,  namely,  occasional 
blistering  or  aiiplication  of  iodine ;  the  pro- 
longed use  of  wet  bandages ;  friction  with 
liniments ;  shampooing  and  passive  move- 
ments ;  or  systematic  compression  by  means 
of  some  non-irritating  plaster.  Solutions  of 
alkalis  or  alkaline  carbonates,  and  especially 
of  carbonate  of  lithium,  have  been  kept  ap- 
plied to  gouty  joints  and  other  parts  for  a 
long  time,  under  the  belief  that  deposits  of 
urates  may  be  thus  dissolved.  In  the  writer's 
experience  no  such  effect  has  ever  been  thus 
produced,  although  the  constant  application 
of  warm  moisture  may  be  useful.  Superficial 
lu'atic  deposits  should  not  be  interfered  with 
unless  they  become  troublesome,  when  it 
may  be  desirable  to  puncture  the  skin,  and 
let  the  contents  out.  The  proi^riety  of  re- 
moving large  masses  by  operation  may  come 
up  for  consideration,  but  this  should  only  be 
attempted  if  there  is  every  probability  "that 
they  can  be  entirely  removed  without  any 
serious  difficulty,  and  if  the  patient  is  in  a 
fit  state  for  the  operation.  When  abscesses 
or  ulcers  form,  they  come  under  the  treat- 
ment of  the  surgeon;  but  it  may  be  observed 
that  simple  dressings  usually  answer  best  in 
these  cases,  and  they  may  sometimes  be 
advantageously  dressed  with  solution  of  car- 
bonate of  potassium  or  lithium.  It  must 
not  be  attempted  to  heal  them  up  too  rapidly, 
as  the  discharge  may  be  a  relief  to  the 
system,  and  it  may  even  be  necessary  to 
enlarge  the  opening  of  a  gouty  abscess. 
Under  any  treatment  it  is  by  no  means  an 
easy  matter  to  induce  lesions  of  this  kind  to 
heal  in  cases  of  chronic  gout. 

The  treatment  of  the  various  chronic 
organic  diseases  which  are  liable  to  arise  in 
the  course  of  gout  must  always  be  kept  in 
mind,  but  the  reader  is  referred  to  other 
appropriate  articles  for  a  consideration  of 
this  part  of  the  subject. 

Frederick  T.  Egberts. 

GRAHAM'S  TOWN,  in  Cape 
Colony. — See  Africa,  Sodth. 

GRAND  MAL  (Fr.)— A  term  applied 
to  epilepsy  when  it  assumes  the  form  of  a 
severe  convulsive  attack.    See  Epilepsy. 

GRANULAR  KIDNEY.— A  morbid 
condition  of  the  kidney,  in  which  this  organ 
is  the  seat  of  fibroid  change,  and  as  a  result 
becomes  contracted,  hard,  and  granular.  See 
Bright's  Disease. 

GRANULAR  LIVER,— A  synonym 
for  cu-rhosis  of  the  liver,  in  which  the  organ 
presents  a  granular  appearance,  on  its  sur- 
face and  on  section.  See  Liver,  Cirrhosis  of. 


GRANULATION  (granulum,  a  little 
grain). — In  medical  pathology,  granulation  is 
synonymous  with  tubercle  in  its  isolated 
form,  the  individual  tubercles  being  called 
'  grey  '  or  '  yellow  '  granulations,  according 
to  their  appearance  (see  Tubercle).  In 
sm'gical  pathology,  the  term  '  granulations '  is 
applied  to  small  vascular  prominences,  con- 
sisting of  embryonic  tissue,  growing  on  the 
surface  of  wounds  or  ulcers,  and  by  which 
the  healing  process  is  carried  on — whence 
the  expression  '  healing  by  granulation.' 
When  granulations  assume  the  appearance 
of  an  exuberant  growth  they  constitute  what 
is  called  'proud  flesh.'  See  Cicatrisation; 
and  Ulcer  and  Ulceration. 

GRAVEL. —  Definition. —  The  deposit 
in  and  escape  from  the  urinary  passages  of 
gritty  particles  with  the  mine. 

jEtiology. — The  same  causes  which  pro- 
duce dyspepsia  are  frequently  productive  of 
Hthic-acid  gravel,  such  as  indolent  habits, 
excess  of  food  and  drink — especially  of  nitro- 
genous and  saccharine  articles,  and  the  too 
free  indulgence  in  the  use  of  fermented 
liquors.  Endemic  causes  connected  with 
climate  and  the  nature  of  the  drinking-water, 
hereditary  predisposition,  and  many  sHght 
or  serious  organic  diseases,  may  explain  the 
appearance  of  gravel  in  those,  and  especially 
in  women,  who  commit  no  dietetic  excess,  or 
who  are  total  abstainers.  See  Oxalic-Acid 
Diathesis;  Phosphatic Diathesis;  and  Uric- 
Acid  Diathesis. 

Varieties. — Gravel  may  be  composed  of 
(1)  lithic  acid  and  its  compounds ;  (2)  oxalate 
of  Hme ;  (3)  phosphate  of  lime ;  or  (4)  the 
triple  phosphate.  By  far  the  most  common 
form  of  gravel,  and  that  which  alone  need  now 
be  considered,  is  lithic  acid.  This,  owing 
chiefly  to  its  great  insolubility,  is  frequently 
deposited  in  the  kidney  and  bladder,  and  is 
seen  in  the  newly  passed  lurine  in  the  form 
of  the  well-known  reddish-brown  crystals, 
often  described  as  resembling  cayenne-pepj^er 
grains.  The  supernatant  urine  is  generally 
clear,  rather  dark  in  colour,  and  of  a  dis- 
tinctly acid  reaction. 

Symptoms. — The  passage  of  uric-acid  crys- 
tals or  gravel  frequently  causes  no  subjective 
symptoms,  and  is  consistent  with  perfect 
health.  Sometimes,  however,  it  gives  rise 
to,  or  is  accompanied  by,  both  general  and 
local  distm'bance  of  function.  The  general 
symptoms  are  those  of  dyspepsia — namely, 
iiatulence  and  heartbm'n  after  meals,  eructa- 
tions, headache,  muscular  cramp,  depression 
of  spirits,  and  a  sense  of  malaise.  Locally, 
there  is  dull  aching  in  the  Imnbar  region, 
not  increased  by  movement ;  fr-equent  mic- 
turition ;  a.  sense  of  heat  and  irritation  at  the 
neck  of  the  bladder  and  along  the  urethra, 
especially  dinging  and  after  voiding  water ; 
and  sometimes  the  appearance  of  a  faint  cloud 
of  mucus  or  a  slight  tinge  of  blood  in  the  m-ine. 
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Treatment. — From  what  has  been  said,  it 
follows  that  the  most  important  points  in  the 
treatment  of  gravel  are  strict  limitation  as  to 
the  quantity  of  food;  the  avoidance  of  highly 
seasoned,  very  rich,  or  sweet  dishes  ;  the  pi  e- 
ference  for  vegetable  rather  than  for  animal 
food  ;  abundant  exercise  in  country  air ;  and 
abstention  from  or  the  very  sparing  use  of 
alcoholic  liquors.  Medicinally  there  may  be 
given  diuretics  to  increase  the  quantity  of  the 
urine,  and  facilitate  the  escape  of  gravel ; 
pure  water,  alkahs,  and  alkaline  waters  freely 
diluted,  to  act  as  solvents  of  uric  acid ;  and 
saline  aperients  and  saline  waters,  to  promote 
digestion,  and  assist  in  ensuring  the  free 
action  of  the  liver  and  alimentary  canal. 

W.  Cadge. 

GRAVES'S  DISEASE.— A  synonym 
for  exophthalmic  goitre,  to  which  the  late 
Dr.  Graves,  of  Dublin,  called  special  attention. 
Sec  Exophthalmic  Goitre. 

GREEN-SICKNESS.— A  popular  syno- 
nym for  chlorosis,  applied  on  account  of  the 
greenish  colour  of  the  skin  sometimes  present 
in  that  disease.    See  Chlorosis. 

GRIPPE  (Fr.)— A  French  synonym  for 
influenza.    See  Influenza. 

GROWTH,  Disorders  of.— /See  Atro- 
phy ;  Hypertrophy  ;  and  Malformations. 

GRUTUM.— Synon.  :  MiUum,  a  millet 
seed. 

This  name  is  applied  to  small  globular 
pearly-white  bodies  seen  under  the  cuticle  of 
the  face,  especially  near  the  eyelids.  They 
are  about  the  size  of  a  pin's  head,  and  con- 
sist of  distended  sebaceous  glands,  the  duct 
of  which  has  been  occluded.    They  should 


be  distinguished  from  comedones,  which  are 
formed  in  over-distended  follicles.  AVhen 
pricked  with  the  point  of  a  lancet,  and  pressed 
with  a  large  watch-key,  a  small,  perfectly 
globular  cast  of  the  sebaceous  gland  is 
squeezed  out,  which  is  quite  unlike  the  long 
cylinder  of  the  comedo.    See  Comedones. 

Egbert  Liveing. 

GUINEA- WORM.— 5ee  Entozoa. 

GUMBOIL.— /See  Mouth,  Diseases  of. 

GUMMA  (Lat.,  gum). — A  growth  occur- 
ring in  syphilis,  so  named  on  accoimt  of  its 
supposed  superficial  resemblance  to  gum. 
See  Syphilis. 

GUMS,  Diseases  of. — See  Mouth,  Dis- 
eases of. 

GURGLING. — A  physical  sign  heard 
on  auscultation  of  the  chest  or  abdomen  in 
certain  conditions,  due  to  the  movement  of 
gas  and  fluid  within  a  cavity,  whether  nor- 
mal or  abnormal.  A  gmrgling  sensation  may 
also  be  felt  at  times  in  the  intestines,  as  over 
the  caeciun  in  typhoid  fever.  See  Physical 
Examination. 

GUTTA  ROSEA  {gutta,  a  drop; 
rosea,  rosy). — A  synonym  for  acne  rosacea. 
See  Acne  rosacea. 

GYMNASTICS  (yu/xi/dy,  naked).— /See 
Exercise. 

GYN-^COLOGY  (yw^i,  a  woman  ;  and 
Xdyoy,  a  word). — This  term  in  its  literal  sense 
means  a  doctrine  or  discourse  concerning 
women.  In  modern  medical  language,  it  com- 
prehends the  study  of  the  diseases  peculiar  to 
women.    See  Women,  Diseases  of. 
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HABIT  OF  BODY.— This  expression 
signifies  the  sum  of  the  physical  qualities  of 
an  individual,  and  is  sometimes  used  as  syno- 
nymous with  constitution.  We  speak  of  a 
full  habit,  a  spare  habit,  and  an  apoplectic 
habit. 

HABITS. — See  Disease,  Causes  of;  and 
Personal  Health. 

HEMACYTOMETER  (af/^a,  blood; 
KVTos,  a  cell;  and  fitrpov,  a  measure). — An 
instrument  by  the  aid  of  which  the  number 
of  corpuscles  in  a  given  volume  of  blood  can 
be  ascertained. 

Description. — All  methods  employed  for 
this  object  consist  in  making  a  definite  dilu- 


tion of  a  certain  quantity  of  blood,  and 
counting  the  niunber  of  blood-corpuscles  in 
a  certain  volume  of  this  dilution.  Vierordt, 
who  originated  the  method,  drew  uniform 
lines  of  diluted  blood  upon  a  slide,  and,  after 
it  was  dry,  counted  the  corpuscles  in  a  cer- 
tain length  of  line.  Cramer  substituted  for 
these  lines  what  may  be  termed  a  capillary 
cell ;  and  Potain  and  Malassez  employed  a 
capillary  tube,  and  a  microscope  provided 
with  an  eyepiece  ruled  in  squares.  Hayem 
substituted  for  the  tube  a  cell,  the  depth  of 
which  gave  one  dimension  of  the  volume  of 
dilution,  while  the  lines  upon  the  eyepiece 
furnished  the  others.  The  writer's  instru- 
ment is  an  adaptation  of  Hayem's,  with  cer-> 
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tain  modifications  :  the  diluting  apparatus 
is  similar,  but  of  different  capacity,  and  the 
lateral  dimensions  of  the  volume  of  dilution 
examined  are  obtained,  not  by  a  microscope- 
eyepiece,  but  by  lines  engraved  upon  the  glass 
elide  at  the  bottom  of  the  cell,  on  which  the 
corpuscles  quickly  faU.  The  instrument  can 
thus  be  used  with  any  microscope,  an  im- 
portant convenience  in  practical  use.  The 
alteration  in  the  capacity  of  the  diluting 
measiu'es  facilitates  the  counting,  and  pro- 
vides a  much  simpler  mode  of  statement  of 
the  result.  The  apparatus,  which  is  made  by 
Hawksley,  consists  of  (1)  a  pipette,  gi'aduated 
to  995  cubic  millimeters,  for  measuring  the 
diluting  solution  ;  (2)  a  capillary  tube  for 
measuring  the  blood,  contaming  five  cubic 
mm. ;  (3)  a  small  glass  jar  and  stirrer  for 
making  the  dilution  ;  and  (4)  the  cell  for 
counting,  -2  mm.  deep,  and  ruled  at  the 
bottom  in  squares,  each  "1  mm.  in  length 
and  breadth.  The  slide  bearing  the  cell  is 
fixed  on  a  small  metal  plate,  to  which  two 
springs  are  attached  ;  these  keep  the  cover- 
glass  ia  position,  and  secm'e  uniformity  in  its 
pressm-e  on  the  cell,  and  therefore  in  the 
depth  of  the  contained  hquid. 

Various  solutions  have  been  employed  for 
making  the  dilution.  That  which  the  writer 
has  found  to  answer  best,  as  differentiating 
most  clearly  the  red  and  white  corpuscles, 
consists  of  sulphate  of  sodium,  104  grains  ; 
acetic  acid,  1  drachm ;  distilled  water,  6 
ounces. 

In  using  the  hemacytometer,  a  drop  of 
the  dilution  is  placed  in  the  centre  of  the 
cell ;  the  cover-glass  and  springs  are  applied ; 
and  in  a  few  minutes  the  corpuscles  have 
sunk  to  the  bottom  of  the  cell,  and  are  seen 
lying  within  the  squares.  The  dilution  of 
5  c.mm.  of  blood  in  995  c.mm.  of  solution,  is 
1  in  200 ;  each  square  contains  the  corpuscles 
from  a  volume  of  dilution  -2  mm.  in  one,  and 
•1  mm.  in  each  of  the  other  dimensions — 
that  is,  2  cubic  •!  mm.,  or  the  •002  part  of  a 
cubic  mm.  But  the  dilution  being  1  in  200 
this  volume  of  dilution  contains  just  '00001 
cm.  of  blood.  The  number  of  corpuscles  in 
a  square,  multiplied  by  100,000,  is  thus  the 
number  in  a  cubic  millimeter  of  blood — the 
common  mode  of  statement.  In  order  to 
limit  error,  the  number  of  corpuscles  in  ten 
squares  should  be  counted,  and  this  number 
multiplied  by  10,000  is  the  number  per  cubic 
millimeter.  The  average  number  in  health 
is  about  5,000,000.  Blood  of  normal  rich- 
ness thus  contains  about  50  corpuscles  per 
hsemacytometer  square.  Therefore,  the  num- 
ber in  two  squares  of  the  instrument  wiU 
always  represent  the  proportion  of  the  cor- 
puscular richness  compared  with  that  of  nor- 
mal blood  (=  100) — that  is,  the  percentage 
proportion  to  normal.  It  is,  therefore,  con- 
venient to  take  the  volume  of  blood  ref)re- 
sented  by  the  two  squares  (-00002  cubic  miUi- 
meter)  as  the  standard  volume,  or  '  haemic 


imit.'  For  instance,  it  is  found  that  the  blood 
diluted  presents  in  ten  squares  375  corpuscles 
or  75  in  two  squares  ('  haemic  miit ') — that  is, 
75  per  cent,  compared  with  the  normal.  To 
learn  the  number  per  cubic  millimeter  we  have 
only  to  multiply  375  by  10,000  =  3,750,000. 

In  counting  the  white  corpuscles,  if  they 
are  not  in  considerable  excess,  it  is  most  con- 
venient first  to  ascertain  the  niunber  of  red 
corpuscles  per  square,  and  note  how  many 
squares  are  contained  in  a  field  of  the  micro- 
scope. If,  then,  the  focus  is  raised,  so  that 
the  corpuscles  become  indistinct,  the  white 
ones,  fi'om  their  higher  refracting  power,  will 
appear  like  bright  points,  and  the  number  in 
a  series  of  fields  can  easily  be  coimted.  For 
example,  the  number  of  red  corpuscles  per 
square  has  been  foimd  to  be  40,  and  the  field 
contains  15  squares,  that  is,  600  corpuscles  per 
field.  Ten  fields  contain  15  white  corpuscles ; 
the  proi^ortion  of  white  to  red  wiU,  therefore, 


With  this  apparatus  we  may  readily  ascer- 
tain, withm  a  small  limit  of  unavoidable 
error,  the  corpuscular  richness  of  the  blood, 
an  important  element  in  many  morbid  states, 
such  as  anasmia  ;  and  we  can  thus  ascertain 
the  indications  for,  and  observe  the  efl:ect 
of,  therapeutic  agents.  It  is,  however,  very 
desu-able  in  these  cases  to  ascertain  also  the 
richness  of  the  corpuscles  in  haemoglobin  {see 
H^moglobinometer).  Both  elements  being 
ascertained  and  stated  in  the  same  terms 
(percentage),  the  quality  of  each  corpuscle 
may  be  expressed  in  the  form  of  a  fi:action. 
If  the  blood  contains  60  per  cent,  of  cor- 
puscles and  40  of  hsemoglobin,  the  average 
'  value  '  of  each  corpuscle  =  or  |  the  nor- 
mal. 

The  hsemacytometer  may  also  be  employed 
for  ascertaining  the  globular  richness  of  milk 
or  other  liquids. 

W.  R.  GOWERS. 

H-SIMATEMESIS  {al^a,  blood;  and 
e'/^eo),  I  vomit). — Synon.  :  Fr.  Hematemese  ; 
Ger.  Bluthreclien. 

Definition. — Vomiting  of  blood,  depen- 
dent on  a  variety  of  morbid  conditions. 

jEtiology  and  Pathology. — Haemorrhage 
into  the  stomach  may  arise  :  1.  From  the 
laying  open  of  an  artery.  2.  From  venous 
or  capillary  congestion  of  the  mucous  mem- 
brane. 3.  From  causes  affecting  the  blood 
itself,  so  that  it  tends  to  transude  thi'ough 
the  vessels  under  pressure  of  the  circulation. 

1.  The  most  fi'equent  cause  of  hfemate- 
mesis  is  an  ulcer  of  the  stomach.  It  occurs, 
according  to  the  late  Dr.  Brinton,  in  about 
one-third  of  all  the  cases  of  gastric  ulcer  that 
come  imder  treatment.  The  bleeding  usually 
takes  place  shortly  after  a  meal,  and  the 
quantity  rejected  varies  greatly.  In  some 
cases,  it  is  so  small  that  it  may  require  care- 
ful examination  to  discover  it;  whilst  in 


764 


HiEMATEMESIS 


others  enormous  quantities  are  vomited,  and 
often  also  passed  through  the  bowels.  The 
splenic  artery  is  the  source  whence  the  bleed- 
ing most  freciuently  proceeds,  but  it  may  arise 
from  the  coronary,  the  superior  pyloric,  or, 
more  rarely,  from  the  blood-vessels  of  some 
of  the  neighbouring  organs,  such  as  the  pan- 
creas, liver,  or  spleen,  to  which  the  stomach 
has  become  attached,  and  which  may  form 
the  base  of  the  ulcer.  Although  it  is  most 
apt  to  occur  in  chronic  cases,  instances  have 
been  recorded  in  which  a  large  vessel  had 
been  laid  open  by  an  ulcer  so  small  as  to 
require  careful  search  for  its  detection.  It 
must  be  borne  in  mind  that  extensive  bleed- 
ings may  take  place  without  any  vomiting, 
and  the  source  of  the  fatal  illness  be  over- 
looked. Such  cases  are  not  of  infrequent 
occurrence,  and  warn  the  practitioner  that 
he  should  be  on  the  alert  whenever  signs  of 
haemorrhage  present  themselves,  and  that  he 
should  not  rely  too  much  on  the  absence  of 
pain  and  vomiting.  In  cancer  of  the  stomach 
profuse  haemorrhage  is  less  common  than  in 
simple  ulcer ;  the  larger  vessels  being  prob- 
ably compressed  by  the  new-growth,  which 
ordinarily  commences  in  the  submucous 
tissue  immediately  above  them.  But  a  con- 
stant oozing  of  blood  is,  on  the  contrary, 
more  common  than  in  simple  ulceration. 
This  blood,  acted  on  by  the  gastric  juice, 
constitutes  the  '  coffee-ground '  vomiting  of 
the  older  authors.  Its  occurrence  used  to 
be  looked  upon  as  pathognomonic  of  malig- 
nant disease,  but  it  is  now  known  that  its 
presence  only  shows  that  the  bleeding  has 
taken  place  slowly  and  in  small  quantities 
at  a  time.  Occasionally  profuse  haemorrhage 
takes  place  from  the  rupture  of  an  aneurysm 
into  the  stomach ;  and  in  a  case  which  came 
under  the  writer's  notice  at  the  London 
Hospital,  fatal  vomiting  of  blood  resulted 
from  the  perforation  of  the  aorta  by  a  fish- 
bone that  had  become  impacted  in  the  oeso- 
phagus. 

2.  Congestion  of  the  portal  system  is  a 
very  frequent  cause  of  hsematemesis.  The 
most  marked  and  fatal  cases  of  this  kind 
occur  along  with  plugging  of  the  vena  portae 
or  its  large  branches  with  blood-clots  or  can- 
cerous matter.  Such  cases  are  very  rare, 
and  vomiting  of  blood,  from  venous  conges- 
tion, ordinarily  results  from  cirrhosis,  chronic 
congestion,  and  other  diseases  of  the  liver,  in 
which  the  portal  circulation  is  obstructed, 
and  in  which  relief  is  obtained  by  com- 
munication with  varicose  oesophageal  veias.^ 
More  rarely  the  like  occurrence  is  observed 
in  persons  suffering  from  diseased  heart, 
especially  where  there  is  narrowing  of  the 
mitral  orifice.  In  such  cases,  there  is  gene- 
rally a  co-existence  of  chronic  catarrhal 
gastritis,  and  in  all  probability  the  bleeding 
takes  place  from  the  haemorrhagic  erosions 

1  See  an  instructive  communication  by  Dr.  Stacey 
Wilson,  Brit.  Med.  Journ.,  vol.  ii.  1890. — Editob. 


so  common  in  that  condition.  In  one  form 
of  this  disease  enormous  quantities  of  mucus 
are  discharged.  Sometimes  there  is  con- 
siderable bleeding  in  these  cases,  but  they 
are  distinguishable  from  ulcer  by  the  absence 
of  pain ;  by  the  vomiting  being  only  oc- 
casional; and  also  by  the  fact  that  the  blood- 
stained vomit  generally  follows  a  profuse 
evacuation  of  colourless  mucus,  and  is  always 
of  a  dark  colour.  In  females  thus  affected 
the  catamenial  discharge  is  generally  pro- 
fuse ;  and  the  attacks  of  vomiting  do  not 
necessarily  coincide  with  the  menstrual 
periods.  It  has  always  been  held  that 
haematemesis  may  replace  the  menstrual 
discharge.  Without  denying  this,  the  writer 
has  never  met  with  a  well-marked  case  ot 
the  kind.  Haematemesis  due  to  acute  con- 
gestion is  also  a  constant  result  of  irritant 
poisoning. 

3.  Hffimatemesis  also  arises  from  causes 
affecting  the  blood,  and  predisposing  it  to 
ooze  through  the  walls  of  the  veins  or  capil- 
laries. It  occurs  in  this  way  in  purpura, 
yellow  fever,  and  in  some  cases  of  typhus. 
In  jaundice,  where  bleeding  from  the  gums 
and  other  mucous  membranes  is  so  often 
observed,  Hfe  may  be  suddenly  destroyed  by 
haematemesis.  Occasionally  a  hsemorrhagic 
tendency  manifests  itself  suddenly,  without 
apparent  cause,  as  in  a  case  observed  by  the 
writer,  in  which  a  woman,  about  fifty  years 
of  age,  was  affected  with  severe  bleeding 
from  the  nose,  followed  by  excessive  men- 
strual discharge,  on  the  cessation  of  which 
profuse  haematemesis  took  place,  from  which 
she  saiik.  She  had  no  jaundice  nor  other 
apparent  cause  for  her  illness,  and  after 
death  the  most  careful  scrutiny  failed  to 
detect  disease  in  any  organ.  To  this  class 
of  causes  we  should  probably  refer  the  haema- 
temesis occmring  in  acute  atrophy  of  the 
liver,  and  in  pyaemia,  as,  in  all  probability, 
the  oozing  of  blood  through  the  vessels  arises 
from  changes  effected  in  its  chemical  or 
physical  composition. 

Symptoms. — Generally  the  patient  in  hae- 
matemesis is  suddenly  attacked  with  faint- 
ness,  accompanied  by  a  feeling  of  weight  at 
the  pit  of  the  stomach ;  the  countenance  is 
pale,  the  pulse  feeble  and  compressible,  and 
in  some  cases  actual  syncope  occurs.  This 
state  terminates  in  vomiting,  and  a  greater 
or  less  quantity  of  blood  is  rejected  from  the 
stomach.  When  a  large  blood-vessel  has 
been  laid  open,  and  the  bleeding  has  taken 
place  rapidly,  the  blood  may  be  florid ;  but 
generaDy  the  haemorrhage  goes  on  so  slowly 
that  time  is  given  for  the  action  of  the  gastric 
juice  upon  it,  and  consequently  it  is  of  a 
dark  colour.  It  is  not  often  that  the  stomach 
is  completely  emptied,  or  perhaps  the  bleed- 
ing persists  in  small  quantities  after  the 
vomiting  has  ceased,  so  that  the  stools  are 
generally  of  a  dark  or  pitchy  character,  from 
the  admixture  of  blood  that  has  passed  into 
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the  intestines.  The  hsemorrhage  may  cease 
soon  after  the  stomach  has  been  emptied,  or 
the  vomiting  of  blood  may  recur  from  time 
to  time,  or — and  this  is  very  apt  to  occur  in 
gastric  ulcer — months  or  years  may  elapse 
before  it  again  takes  place. 

Diagnosis. — In  some  cases,  when  the 
blood  has  been  slowly  effused  into  the  sto- 
mach, there  may  be  difSculty  in  determining 
whether  the  dark  colour  arises  from  bile  or 
blood.  The  microscope  or  spectroscope  will 
be  enough  to  settle  this  point ;  or  the  liquid 
may  be  boiled  with  alcohol,  and  tested  for 
the  bUiary  salts.  It  is  not  always  easy  to 
ascertain  whether  the  blood  has  come  from 
the  lungs  or  from  the  stomach,  as  the  patient 
is  sometimes  so  much  alarmed  that  he  can- 
not say  whether  it  was  brought  up  by  cough- 
ing or  vomiting.  As  a  general  rule,  the 
blood  from  the  lungs  is  florid,  mixed  with 
mucus,  alkaline,  and  frothy ;  that  from  the 
stomach  of  darker  colour,  acid,  intermixed 
with  particles  of  food,  and  in  masses.  Again, 
Jisemoptysis  is  generally  preceded  by  symp- 
toms referable  to  heart  or  lungs,  such  as 
cough,  expectoration,  and  dyspnoea  ;  hisma- 
temesisby  the  symptoms  indicative  of  gastric 
or  hepatic  disease,  such  as  those  described 
above. 

Prognosis. — As  a  general  rule  this  is 
favourable  in  hasmatemesis,  more  especially 
in  first  attacks.  Dr.  Brinton  calculated  that 
death  resulted  fr'om  this  cause  in  only  3  to  5 
per  cent,  of  the  cases  of  gastric  ulcer ;  and 
it  is  still  less  frequently  fatal  where  it  pro- 
ceeds fr-om  hepatic  congestion  or  cirrhosis. 
StiU,  the  possibility  of  the  bleeding  arising 
from  an  obstruction  of  the  portal  vein,  from 
the  opening  of  a  large  artery,  or  from  the 
bursting  of  an  aneurysm,  should  be  kept  in 
view,  and  the  patient  carefrilly  watched. 

Treatment. — Where  a  large  quantity  of 
blood  has  been  ejected  from  the  stomach, 
the  treatment  must  be  prompt  and  decided. 
The  patient  should  be  maintained  ia  a  re- 
cumbent posture,  and  kept  perfectly  quiet. 
All  food  must  be  forbidden,  and  pieces  of 
ice  placed  in  the  mouth  to  suck.  If  faint-  I 
ness  be  present,  it  is  better  not  to  give  ! 
brandy,  which  almost  always  brings  on 
vomiting,  but  to  apply  ammonia  to  the  nos- 
trils ;  or,  if  necessary,  an  enema  containing 
brandy  may  be  given. 

The  best  styptics  are  gallic  acid,  alum,  and 
acetate  of  lead.  The  gallic  acid  may  be 
given  in  10-grain  doses,  along  with  10  or  15 
minims  of  diluted  sulphm-ic  acid,  and  should 
be  repeated  frequently.  Alum  may  be  pre- 
scribed in  infusion  of  roses  ;  and  the  acetate 
of  lead  ui  2-grain  doses  in  the  shape  of  a 
pill,  or  combined  with  acetic  acid.  Oil  of 
turpentiae  is  also  used.  "Where  the  bleeding 
is  slight,  and  there  is  good  reason  to  believe 
it  arises  from  portal  congestion,  the  best 
treatment  is  to  give  a  small  dose  of  calomel, 
followed   by  sidi^hate  of  magnesium  and 


diluted  sulphuric  acid  in  infusion  of  roses 
every  three  or  four  hours,  until  purging  is 
produced. 

For  some  days  after  severe  hasmatemesis 
strict  quiet  shoiUd  be  maintamed.  In  the 
case  of  ulcer  of  the  stomach,  opium  may  be 
used.  The  diet  should  be  most  carefully  regu- 
lated ;  if  necessary,  nutritive  enemata  should 
be  substituted  for  food  by  the  mouth,  and 
all  purgatives  avoided.  "When  portal  con- 
gestion exists,  a  free  action  on  the  intes- 
tinal canal  should  be  commenced  after  the 
cessation  of  the  hfemorrhage,  so  as  to  dim- 
inish the  amoimt  of  blood  in  the  venous 
system  of  the  alimentary  organs. 

S.  Fenwick. 

H^MATHORAX.  — &e  HiEMATO- 

THORAX. 

H^MATIDROSIS  (ai/xa,  blood;  and 
I8pa>s,  sweat). — Bloody  sweat.  Sec  Sudori- 
PAROX^s  Glands,  Disorders  of. 

HMMATIN—See  Hjsmoglobin. 

H^MATINURIA.  —  See  Hemoglo- 
binuria. 

H-a3M:ATOBIUM  ((u/xa,  the  blood ;  and 
/3ior,  life). — A  synonym  for  hcematozoon. 
See  Hematozoa. 

H-S3MATOCELE  (at/xa, blood;  andx^jX-;, 
a  tumour). — Synon.  :  Fr.  Hematocele;  Ger. 
Blutgescliwiilst. 

Definition. — A  sweUing  occasioned  by 
effusion  of  blood  in  the  sac  of  the  tunica 
vaginalis,  or  in  a  cyst  connected  witli  the 
testicle. 

Etiology  and  Symptoms. — The  extrava- 
sation of  blood  in  hematocele  may  take  place 
in  a  healthy  state  of  the  parts,  or  it  may  suc- 
ceed or  be  combined  with  hydrocele.  In  both 
cases  it  may  be  occasioned  by  a  blow,  or  by 
\aolent  efforts  made  in  straining,  especially 
in  old  persons,  or  when  the  blood-vessels  are 
diseased.  It  may  happen  also  from  the 
accidental  wound  of  a  vessel  in  tapping  a 
hydrocele ;  or,  without  any  such  wound,  a 
hsematocele  may  supervene  if  the  walls  of 
the  sac  are  very  vascular,  and  a  vessel,  lack- 
ing the  pressure  of  the  hydrocele  fluid,  gives 
way.  The  blood  effused,  if  small  in  quantity, 
mixes  with  the  fluid  of  the  hydrocele,  and 
occasions  shght  enlargement  without  dis- 
turbance. If  it  be  large  in  quantity,  coagula 
are  formed;  inflammation  is  excited  in  the 
tunica  vaginalis ;  and  plastic  exudation  oc- 
curs on  its  inner  surface,  sometimes  forming 
layers,  and  rendering  the  sac  extremely  dense 
and  firm. 

The  testicle  preserves  the  same  relation  to 
the  remainder  of  the  tumour  as  in  hydrocele, 
being  situated  at  its  posterior  part.  Its  po- 
sition, however,  is  hable  to  similar  alteration:^ 
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as  occur  in  hydrocele,  which  are  very  difficult 
of  detection,  owing  to  the  great  thickening  of 
the  parts. 

Diagnosis. — A  hsematocele  may  be  distin- 
guished from  a  hydrocele  by  the  absence  of 
transparency;  the  obscure  character  of  the 
fluctuation ;  the  heavy  feel  of  the  tumour 
when  balanced  in  the  hand  ;  and  the  sudden 
and  accidental  mode  of  its  occurrence.  In 
old  chronic  cases,  in  which  the  tunica  vagi- 
nalis and  its  envelopes  have  become  much 
thickened  and  indurated,  the  tumovir  pos- 
sesses so  firm  a  character,  and  feels  so 
heavy  and  solid,  that  it  is  very  liable  to  be 
mistaken  for  a  chronic  enlargement  of  the 
testicle  ;  and  the  diagnosis,  at  all  times  diifi- 
cidt,  in  some  instances  cannot  be  satisfac- 
torily made  out  by  the  most  experienced 
hands.  The  records  of  surgery  furnish  many 
cases  in  which  castration  has  been  performed 
owing  to  a  mistaken  diagnosis.  When  doubt 
exists,  it  should  be  removed  by  the  introduc- 
tion of  a  trocar  or  by  an  incision  before 
any  serious  operation,  such  as  castration,  is 
undertaken. 

Treatment. — "When  haematocele  succeeds 
a  hydrocele,  the  blood,  if  small  in  quantity, 
mixes  with  the  fluid  of  the  hydrocele  without 
producing  irritation.  The  tinged  fluid  may 
be  removed  by  tapping,  and  the  operation 
can  be  repeated  afterwards  at  intervals  until 
the  fluid  is  free  from  discoloration.  Even 
when  inflammation  arises,  if  the  sac  be  tapped 
and  tension  removed,  and  the  patient  be  kept 
at  rest,  with  ice  applied  to  the  part,  the  in- 
flammation may  subside.  When,  however, 
the  blood  effused  is  large  in  quantity,  and 
when  the  inflammation  is  acute  and  threatens 
suppm-ation,  the  tumour  should  be  punctured 
at  its  upper  part,  a  director  introduced,  and 
the  sac  freely  laid  open  by  incision.  This 
must  be  done  with  care,  so  as  to  avoid 
woimding  the  testicle.  A  chronic  hfemato- 
cele  with  a  very  thickened  sac  must  be  cut 
into  in  the  same  way ;  and  lateral  portions 
of  the  sac  may  be  excised,  so  as  to  lessen  the 
wound  for  healing.  If  from  old  age,  or  other 
causes,  the  j)atient's  general  condition  be 
unfavourable  for  excision,  castration  may  be 
requisite.  The  practitioner  must  bear  in 
mmd  that  the  testicle  is  sometimes  situated 
in  front,  as  in  cases  of  inversion,  and  is  then 
very  hable  to  injury  in  the  operation  of  in- 
cision, and  even  in  tapping. 

Encysted  Hsematoeele. — Encystedhae- 
matocele  implies  an  effusion  of  blood  in  the 
sac  of  an  encysted  hydrocele.  The  treatment 
is  the  same  as  that  required  for  ordmary 
haematocele. 

Hsematoeele  of  the  Cord. — Blood  may 
also  be  effused  in  the  areolar  tissue  of  the 
spermatic  cord,  constituting  diffused  hiema- 
tocele  of  the  cord ;  or  in  a  cyst  in  the  cord, 
constituting  encysted  haematocele  of  the  cord. 
Such  cases  are  very  rare. 

T.  B.  Curling.        J.  McCarthy. 


HJEMATOIDIN.— /See  Haemoglobin. 

HEMATOMA  (a<>ardco,  I  fill  with 
blood). — A  peciihar  form  of  bloody  timaour, 
or  a  collection  of  extravasated  blood  that  has 
undergone  certain  changes.  It  is  observed 
more  especially  in  connexion  with  the  ear, 
the  vagina,  the  scalp,  and  the  meninges. 
See  CephalhjEmatoma  ;  Hematoma  Auris; 
Meninges,  Cerebral,  Haematoma  of;  Fun- 
gus HLematodes  ;  and  Tumours. 

'  HEMATOMA  AURIS  (at>arda),  I  fill 
with  blood  ;  auris,  of  the  ear). — Synon.  :  The 
Insane  Ear ;  Fr.  Othematome ;  Hematome 
de  V Oreille  des  Alienes;  Ger.  Othdmatoma ; 
Ohrblutgeschwulst  von  Geisteshranken. 

Definition. — An  affection  of  the  auricle, 
which  occurs  almost,  if  not  quite  exclusively, 
,  in  the  insane,  and  consists  in  the  effusion  of 
j  blood  or  bloody  serum  between  the  cartilage 
j  and  its  perichondrium,  to  such  an  extent  as 

to  form  a  distinct  tumour. 
'  Etiology. — In  most  of  the  few  cases  of 
haematoma  auris  which  have  been  published 
to  show  that  this  disease  may  occur  in  the 
sane,  the  description  given  of  the  patients 
rather  points  to  their  insanity  than  otherwise. 
It  is  most  common  in  cases  of  general  para- 
lysis and  mania  (acute  and  chrome),  but  also 
occurs  in  melanchoha,  dementia,  and  idiocy. 
It  is  about  four  times  as  frequent  in  men  as 
in  women ;  and  more  often  affects  the  left 
ear  than  the  right.  Sometimes  both  ears  are 
affected,  but  seldom  at  the  same  time.  There 
would  seem  to  be,  in  many  or  all  of  the 
insane,  a  morbid  condition  of  the  vessels  or 
other  tissues  of  the  auricle,  which  predisposes 
to  the  occurrence  of  haematoma.  If  this 
condition  be  present  to  a  sufficient  degree, 
the  disease  may  arise  spontaneously ;  in 
other  cases  a  very  slight  injury  may  be  suf- 
ficient to  cause  it ;  whilst  in  others  very  con- 
siderable violence  is  necessary  for  its  pro- 
duction. 

Symptoms  and  Course. — The  disease  first 
makes  itself  evident  by  the  appearance  of  a 
swelling  of  about  the  size  of  a  horse-bean ; 
this  is  almost  always  upon  the  anterior  sur- 
face of  the  pinna,  and  usually  in  the  neigh- 
bourhood of  the  fossa  of  the  antihelix.  The 
skin  over  the  tumour  is  generally  of  a  reddish 
or  bluish-red  colour,  but  may  be  imaltered  at 
first ;  the  temperatiu'e  of  the  ear  is  sensibly 
raised;  the  swelling  is  very  painful  and 
tender;  there  is  no  extravasation  of  blood 
from  the  cutaneous  vessels  ;  and  the  tumour 
is  not  cedematous.  At  this  stage,  the  effusion 
which  has  taken  place  between  the  cartilage 
and  its  perichondrium  consists  of  dark-red 
fluid  blood.  In  rare  cases  the  sweUing  does 
not  increase  further ;  the  inflammatory  symp- 
toms subside  after  about  a  week ;  absorption 
gradually  takes  place ;  and  only  a  slight 
thickening  remains.  More  usually  the 
tumour  increases  and  may  attain  the  size  of 


HEMATOMA  AURIS 


H^MATOZOA  767 


a  hen's  egg ;  it  becomes  tense,  elastic,  dis- 
tinctly fliictiiating,  and  hot ;  and  is  often  of 
a  bright  red  coloiir.  Its  prominent  anterior 
waU,  consisting  of  skin,  cellular  tissiie,  and 
perichondrium,  is  felt  to  be  thinner  and  less 
resisting  than  the  posterior,  which  contains 
the  ear-cartilage.  In  certain  cases,  however, 
owing  to  the  brittle  cartilage  having  spUt  up, 
and  portions  of  it  having  adhered  to  either 
waU,  both  walls  present  irregularly  alter- 
nating characters.  The  time  which  a  hema- 
toma takes  to  attain  its  largest  size  varies 
from  a  week  to  a  month ;  it  then  generaUy 
involves  the  whole  of  the  concha,  occluding 
the  external  auditory  meatus;  the  folds  of 
the  aiu-icle  are  lost,  with  the  exception  of 
the  helix  (which  appears  as  a  band  nmning 
round  the  tumour)  and  the  dependent  lobide.  l 
The  weight  of  the  tumour  causes  the  whole 
ear  to  fall  somewhat  forwards  and  outwards. 
Sometimes,  especially  in  the  presence  of  con-  j 
stant  or  repeated  irritation,  the  inflammatory  j 
stage  may  last  many  weeks,  and  the  deformity 
which  always  results  from  the  affection  is 
thereby  greatly  increased.  Unless  subjected 
to  violence,  it  very  rarely  happens  that  the 
tmnour  opens  spontaneously,  although  its 
tense  and  inflamed  appearance  often  seems 
to  indicate  that  such  an  occiu'rence  is  immi- 
nent. If  rupture  does  take  place,  suppu- 
ration ensues ;  portions  of  cartilage  come  \ 
away ;  the  cavity  closes  very  slowly ;  and 
great  deformity  results.  The  most  common  j 
course  is  for  the  inflammatory  symptoms 
gradually  to  subside.  The  anterior  wall  be- 
comes flrmer,  owing  to  a  new  deposit  of 
cartilage  upon  its  inner  surface ;  the  sense 
of  fluctiiation  is  gradually  lost ;  and  the 
tumour  slowly  diminishes  in  size,  often 
yielding  a  somewhat  doughy  sensation  to 
the  touch.  Occasionally,  at  this  stage,  some  ' 
gaseous  contents  have  been  observed  in  the 
cavity.  The  colour  of  the  skin  over  the 
tumour  becomes  gradually  more  dusky ;  it 
then  passes  into  yeUow  and,  later  on,  into  ; 
an  unnattiral  paUor.  As  the  fluid  contents 
become  absorbed,  the  tiimour  becomes  harder  ', 
and  smaller ;  folds  again  appear  in  the  auricle,  ' 
but  do  not  correspond  to  the  original  ones ; 
and  the  pinna  remains  permanently  thick-  ' 
ened,  puckered,  and  often  nodular. 

Anatomical  Chakactees. — Many  of  these 
have  been  given  above  in  explanation  of 
symptoms,  and  do  not  require  to  be  repeated. 
A  shrivelled  auricle,  which  has  previously 
been  affected  by  hsematoma,  presents,  on 
section,  two  distinct  layers  of  cartilage ; 
these  are  of  varying  thickness,  and  sepa-  i 
rated  from  each  other  by  vascular  fibrous 
tissue,  which  often  contains  within  it  other 
small  isolated  plates  of  cartilage,  and  some- 
times also  small  portions  of  bone.  The 
fibrous  tissue  is  the  organised  product  of  the 
original  effusion.  The  two  layers  of  cartilage  j 
have  been  developed  upon  the  inner  surfaces 
of  the  perichondriimi.   The  loose  portions  of  [ 


cartilage  and  bone  which  are  occasionally 
seen,  are  developed  from  the  fibrous  tissue. 
It  used  to  be  siipposed  that  the  bone  (which 
is  soft,  vascular,  and  contains  well-developed 
Haversian  systems)  resulted  from  ossification 
of  the  ear-cartilage ;  but  the  writer  has  shovm 
elsewhere  {Brit.  Med.  Jo2ir7i.,  Oct.  1873)  that 
this  is  not  the  case. 

Prognosis. — The  local  affection  is  in  no 
way  dangerous,  but  it  always  leaves  behind 
it  a  permanent  characteristic  deformity  of 
the  aiu'icle.  The  sense  of  hearing  is  only 
affected  by  the  occlusion  of  the  auditory 
meatus ;  but  this  condition  very  rarely  per- 
sists after  the  acute  stage.  The  occurrence 
of  hsematoma  am"is  influences  the  prognosis 
of  the  mental  disease  unfavourably,  but  does 
not  necessarily  indicate  the  approach  of  a 
fatal  termination  to  the  case. 

Treatment. — Protection  of  the  part  from 
injury  is  usually  all  that  is  necessary.  Cool- 
ing applications  are  usefid  when  the  inflam- 
mation is  excessive.  The  tumour  slioiild 
not  be  opened ;  nor  should  a  portion  of  the 
anterior  wall  be  removed,  as  has  been  recom- 
mended; these  procedures  only  lead  to  suppu- 
ration. It  is  useless  to  empty  the  cavity  by 
aspiration,  as  it  fills  again  with  great  rapidity. 
The  treatment  by  pressure  is  very  painful, 
and  yields  no  good  residt. 

Chas.  S.  W.  Cobbold. 

H^MATO  -  PEBICARDIUM  {alfxa, 
blood  ;  Trepl,  about ;  and  Kupdia,  the  heart). — 
An  extravasation  of  blood  into  the  sac  of  the 
pericardium.    See  Pericakdium,  Diseases  of. 

H^MATO-THORAX(ar,xa, blood;  and 
dwpa^,  the  chest). — An  extravasation  of  blood 
into  the  pleural  cavity.  See  Pleura,  Diseases 
of. 

H-^MATOZOA  (ar^io,  blood ;  and  fwoi/, 
an  animal). — This  term  is  of  general  appli- 
cation to  all  kinds  of  animal  parasites  dwell- 
ing in  the  blood  and  blood-vessels;  but  its 
employment  is  often  restricted  to  certain  of 
the  nematoid  entozoa  which  display  this 
habit  in  a  more  marked  degree  than  the 
other  parasites  are  wont  to  do.  All  classes 
of  helminths  are  liable,  at  some  tune  or 
other  in  the  com"se  of  their  lifetime,  to  take 
up  their  residence  in  the  blood,  but  in  the 
case  of  the  Tanice,  or  rather  of  their  pro- 
scoliccs,  this  period  is  of  very  short  duration. 
One  or  two  species  only  of  fluke-worms  or 
trematodes  play  a  similar  role  in  man,  the 
most  important  being  the  Billiarzia,  which 
gives  rise  to  an  endemic  haematuria  at  the 
Cape,  and  elsewhere  in  Africa  (see  Bilhae- 
zia).  Our  knowledge  of  the  nematoid  hte- 
matozoa  dates  at  least  as  far  back  as  the 
time  of  Ruysch  (1665),  who  was  acquainted 
with  the  strongyles  which  produce  aneiu-ysm 
in  the  horse  and  other  solipeds  ;  whilst  more 
than  half  a  century  later  the  subject  received 
additions  from  the  writings  of  Schulze  (1725) 
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and  Chabert  (1782) ;  and  subsequently  from 
the  memoir  by  Eayer  (1843).  About  the 
latter  period  also  the  observations  by  Grube 
and  Delafond  '  on  a  verminiferous  condition 
of  the  blood  of  dogs,  caused  by  a  great 
number  of  hsematozoa  of  the  genus  Filaria,' 
excited  much  attention ;  but  until  quite  re- 
cently it  was  not  so  much  as  suspected  that 
similar  microscopic  filariae  infested  the  human 
body.  In  1872  the  late  Dr.  Lewis  announced 
the  important  discovery  of  the  existence  of  ne- 
matoid  worms  in  the  living  human  subject 
also.  See  Chyluria;  and  Filaeia  Sanguinis 

HOMINIS.  T.  S.  COBBOLD. 

H-^MATUE.IA  {alfia,  blood ;  and  oSpov, 
urine). — Synon.  :  Fr.  Hematurie ;  Ger.  Blut- 
Jiarnen. 

Description. — Hsematuria  is  a  symptom 
of  many  different  morbid  conditions  of  the 
system,  and  of  the  urinary  tract.  The 
quantity  of  blood  discharged  in  the  urine 
varies  greatly,  and  the  appearance  of  the 
urine  corresponds.  Sometimes  it  is  dark, 
loaded  with  clots ;  sometimes  it  is  merely 
smoky,  or  of  a  faintly  pink  hue.  It  is  always 
albuminous,  and  corpuscles  (often  altered  by 
the  action  of  the  urine)  may  be  discovered  by 
the  microscope,  sometimes  becoming  swollen, 
sometimes  shrunken.  The  following  are  the 
best  tests  for  detecting  the  presence  of  blood 
in  the  urine  :  (1)  Guaiacum.  When  equal 
parts  of  simple  tincture  of  guaiacum  and  oil 
of  turpentine  are  shaken  together  to  make  an 
emulsion,  and  the  urine  is  cautiously  added, 
an  intense  blue  colour  is  produced  if  blood 
be  present.  (2)  Spectrum  analysis.  Very 
minute  quantities  of  blood  in  the  iirine  show 
absorption-lines  between  Frauenhofer's  lines 
D  and  E  in  the  yeUow  and  green  of  the  spec- 
trum.   See  Spectroscope  in  Medicine. 

The  blood  in  haematuria  may  be  derived 
from  the  urethra.  If  so,  it  precedes  the 
stream  of  urine,  sometimes  forms  a  long 
thin  clot,  and  may  escape  in  the  intervals  of 
micturition.  Sometimes  it  is  derived  from 
the  prostate  gland  or  the  bladder.  When  it 
has  lain  in  the  bladder  and  been  poured  out 
in  considerable  quantity,  it  is  often  in  clots ; 
and  when  the  urine  is  voided,  the  first  part 
is  frequently  clear,  the  last  loaded  with  blood. 
Blood  may  also  be  derived  from  the  ureter 
or  the  pelvis  of  the  kidney.  Sometimes  clots 
in  the  form  of  moulds  of  these  structures 
may  be  recognised.  At  other  times  the  blood 
is  derived  from  the  substance  of  the  kidney, 
arid  then  is  intimately  mixed  up  with  the 
urine,  which  frequently  exhibits  blood  casts 
of  the  tubes. 

jEtiology  and  Pathology.  —  Urethral 
haemorrhage  is  due  to  local  inflammation  or 
rupture  of  vessels  or  to  calculus.  Prostatic 
haemorrhage  may  be  due  to  tumours,  malig- 
nant or  otherwise,  to  inflammation,  or  to 
scrofulous  affection  of  thai  organ.  Vesical 
haemorrhage  results  from  malignant  disease, 


firom  simple  villous  growth,  inflammation,, 
ulceration,  tubercular  disease,  or  the  irrita- 
tion of  a  calculus.  Hasmorrhage  from  the 
ureters  or  pelvis  of  the  kidney  may  be  due 
to  the  presence  of  calculi,  or  to  other  causes. 
Haemorrhage  from  the  kidney  may  be  due 
to  malignant  disease,  tubercle,  suppurative 
nephritis,  or  to  the  irritation  of  crystals  or 
amorphous  concretions  within  the  urinifer- 
ous  tubules.  Haemorrhage  occurs  also  in  aU 
the  forms  of  Bright's  disease,  especially  in 
the  early  stage  of  the  inflammatory  form, 
and  the  advanced  stage  of  the  cu'rhotic.  It 
results  from  over-doses  of  turpentine,  chlorate 
of  potassium,  and  cantharides,  and  from  rup- 
ture of  the  kidney.  Sometimes  it  is  a  mani- 
festation of  pm-pura  haemorrhagica,  more 
rarely  of  scorbutus ;  occasionally  it  occurs 
in  the  course  of,  or  as  a  sequel  to,  eruptive 
or  continued  fevers.  It  is  also  occasionally 
vicarious.  Eenal  haemorrhage  occurs  in 
Egypt,  Mauritius,  and  other  localities,  in 
consequence  of  the  existence  of  a  minute 
parasite,  the  Bilharzia  haematobia.  See  En- 
tozoa;  Chyluria. 

Treatment. — The  treatment  of  haematuria 
must  vary  according  to  the  lesion  to  which 
the  haemorrhage  is  due.  But  where  the 
symptom  is  so  m-gent  as  to  demand  treat- 
ment for  itself,  the  most  important  points  to 
be  attended  to  are  rest,  free  relief  of  the 
bowels,  and  the  application  of  ice-bags  over 
the  source  of  the  haemorrhage  ;  along  vd.th 
the  internal  administration  of  astrmgents,  es- 
pecially gaUic  acid,  ergot  of  rye,  perchloride 
or  pernitrate  of  iron,  turpentine,  or  acetate 
of  lead,  with  or  without  opium.  If  these  do 
not  succeed,  the  subcutaneous  injection  of 
ergotine  is  often  efficacious.  Surgical  inter- 
ference may  be  required  for  reUef  of  symp- 
toms due  to  coagula. 

T.  Grainger  Stewart. 

H^MIC  ASTHMA.— A  form  of  asth- 
ma, dependent  upon  an  abnormal  condition 
of  the  blood.    See  Asthma. 

H^MIC  MUEMTTE..— A  murmur  con- 
nected with  an  abnormal  condition  of  the 
blood,  as  in  anaemia.  See  Anemia;  and 
Physical  Examination. 

H^MIN.— See  Hemoglobin. 

HEMOGLOBIN  (m/io,  blood;  and  glo- 
bus, a  ball). — Synon.  :  Haematoglobulin. — 
This  substance,  the  most  important  pigment 
in  the  body,  occiu's  in  the  red  blood-corpuscles, 
of  which,  when  dried,  it  forms  90  per  cent., 
this  representing  13  to  14  per  cent,  of  ordin- 
ary blood.  In  the  corpuscles  the  hasmoglobin 
infiltrates  the  colourless  proteid  stroma,  from 
which  it  may  be  extracted  by  water,  ether, 
chloroform,  or  bile  salts,  thus  forming  a  solu- 
tion in  the  plasma ;  blood  so  treated  is  termed 
'laky.'  It  is  of  an  extremely  complex  nature. 


HAEMOGLOBIN 


709 


lis  percentage  composition  in  the  dog  being 
estimated  at  C  53-85,  H  7-32,  N  16-17,  0  21-84, 
S  -39,  F  -43.  It  is  to  be  regarded  as  a  com- 
pound of  a  proteid  substance — globin,  and  a 
coloiu-ed  body — hoematin,  which  contains  all 
the  iron  of  the  molecule.  The  former  belongs 
to  the  globulin  group,  though  its  exact  nature 
is  not  known;  and  the  latter,  as  a  constituent 
of  hfemoglobin,  appears  to  differ  slightly  from 
the  separated  hasmatin  presently  described. 
The  precise  character  of  the  association  of 
these  two  substances  in  the  compound, 
whether  a  simple  mixture  or  a  chemical 
combination,  is  as  yet  undetermined. 

Haemoglobin  presents  a  singular  exception 
to  the  general  law  of  diffusion,  inasmuch  as, 
though  it  crystallises,  it  will  scarcely  diffuse 
through  membrane.  A  considerable  variety 
in  the  shape  of  the  crystals  is  met  with  in 
different  animals,  and  much  difference  in  the 
facility  with  which  it  crystallises  ;  in  man 
they  occur  as  elongated  prisms,  and  are 
formed  with  difficulty. 

The  most  important  property  of  this  com- 
pound is  its  affinity  for  oxygen.  In  some 
obscure  manner  this  gas  enters  into  a  loose 
combination  with  haemoglobin  in  the  lungs, 
forming  oxy-liamoglohin,  and  is  then  con- 
veyed by  the  red  corpuscles  throughout  the 
body,  separating  again  irom  its  conveyer  in 
the  tissues.  The  haemoglobin  thus  deprived 
of  its  oxygen  is  known  as  reduced  hcemo- 
globin,  and  is  of  a  purplish  colorn-,  whilst  the 
oxy-haemoglobin  is  of  a  scarlet  tint.  It  is 
thus  that  the  difference  in  colour  between 
arterial  and  venous  blood  is  mainly  to  be  ac- 
counted for.  The  spectra  of  these  two  kinds 
of  hfemoglobin  are  characteristic,  that  of  the 
former  being  distinguished  by  two  absorption 
bands  of  unequal  width  and  intensity  between 
the  solar  hnes  D  and  E  {i.e.  in  the  yellow 
and  green  region  of  the  spectrum),  whilst 
the  reduced  haBmoglobin  presents  but  a  single 
band  occupying  a  position  between  the  two 
of  the  oxidised  form.  It  is  to  be  noted  that, 
whatever  be  the  nature  of  the  combination 
that  exists  between  the  oxygen  and  its  carrier, 
it  is  such  that  the  gas  retains  its  properties 
as  a  gas,  and  the  union  may  be  roughly  com- 
pared to  a  mere  solution  of  tlie  gas  in  a  fluid. 
There  is  reason  to  believe  that  the  oxygen- 
carrying  power  is  mainly,  if  not  entirely, 
jtossessed  by  the  hsmatin  constituent,  since 
this  substance  is  capable  of  being  oxidised 
and  reduced  in  a  manner  similar  to  lia;mo- 
globin  itself;  and,  further,  this  capability  is 
closely  dependent  on  the  presence  of  the  iron 
— iron-free  hasmatin  having  no  such  power. 
The  '  respiratory  pigment '  corresponding  to 
haemoglobin  in  some  of  the  invertebrr.ta 
contains  copper  in  place  of  iron. 

Another  compound  of  this  substance  with 
oxygen,  in  which  the  gas  is  much  more  closely 
combined,  is  termed  methceinoglohin  ;  and  a 
stiU  more  stable  association  takes  place  be- 
tween htemoglobin  and  carbonic  oxide,  which 


thus  produces  its  rapidly  {poisonous  effect 
by  preventing  the  oxygen-carrying  power  of 
the  blood.  Nitric  oxide  behaves  in  a  similar 
fashion. 

Certain  variations,  both  quantitative  and 
qualitative,  are  recognised  in  disease,  but 
our  knowledge  in  this  direction  is  most  frag- 
mentary. In  anaemia  the  amount  of  haemo- 
globin is  frequently  diminished  by  a  half, 
and  in  extreme  cases  to  even  less  than  a 
quarter  of  the  normal. 

The  haemoglobin  may  be  liberated  from  the 
stroma  of  the  corpuscles  and  dissolved  in  the 
blood-plasma  (hiemoglobinaemia),  finally  ap- 
pearing in  the  urine  (haemoglobinuria),  though 
chiefly  in  the  form  of  methffimoglobin.  This 
result  frequently  follows  on  poisoning  by 
arseniiu-etted  hydrogen,  phos2)horus,  carboHc 
and  some  of  the  mineral  acids  ;  also  in  the 
course  of  typhus  fever,  pyaemia,  and  scurvy, 
j  or  after  severe  burns,  and  in  some  cases  of 
jaundice.  It  is  probable  that  coincident 
changes  in  the  vascular  endothelium  favour 
the  diffusion  of  the  pigment. 

It  is  further  stated  that,  in  some  septic 
states,  pyaemia,  cancrum  oris,  and  erysipelas, 
and  also  in  leukgemia,  the  blood  when  drawn 
from  the  body  shows  a  remarkable  tendency 
to  crystallise,  quite  contrary  to  the  normal. 
This  has  been  attributed  to  the  presence  in 
the  blood  of  some  peculiar  ferment. 

The  chief  derivatives  of  ha;moglobin  may 
now  be  briefly  referred  to. 

(a)  H8ematin(C.,.2H3„N,jFe04).— Haematin 
may  be  obtained  fi-om  red  blood-corpuscles  by 
treatment  with  acids  or  with  strong  alkalis. 

It  is  an  amorphous  dark-brown  powder,  in. 
!  soluble  in  water,  alcohol,  or  ether,  but  readily 
j  soluble  in  caustic  alkalis,  in  sulphuric  or 
acetic  acids,  and  in  chloroform.  The  acid 
and  alkaline  solutions  each  give  a  charac- 
teristic spectrum.  The  acid  haematin  is  known 
as  haematoin.  A  solution  gives  a  cliaracteris- 
tic  absorption-band  in  the  spectrum,  different 
from  those  produced  by  haemoglobin.  It 
forms  a  green  solution  when  boiled  with 
caustic  potash. 

(b)  Hsemin  (Cj^H^ClN^FeO.,)  — Haemin, 
which  may  be  prepared  from  dried  haemo- 
globin by  treatment  with  glacial  acetic  acid, 
in  the  presence  of  an  alkaline  chloride,  is 
a  hydrochloride  of  hfematin.  It  crystal- 
lises tolerably  readily  in  needle-shaped  prisms 
or  rhombic  plates,  and  thus  becomes  an  easy 
means  of  detecting  the  i^resence  of  blood  in 
stains  of  a  doubtful  nature.  The  crystals  are 
insoluble  in  water,  alcohol,  chloroform,  and 
ether,  and  soluble  in  caustic  alkalis  and 
boiling  hydrochloric  and  acetic  acids. 

(-■)  'Hsematoidin  (Cj^H.^N^O,).  —  This 
substance  is  one  of  the  forms  of  iron-free 
haematin  of  natm'al  occurrence  as  rhombic 
prisms  or  needles  of  a  red  or  greenish-red 
colour ;  a  fact  which  shows  that  the  colour  of 
ha  moglobin  is  not  dependent  on  the  iron, 
i  It  is  of  considerable  pathological  interest,. 
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being  frequently  found  in  old  clots,  and  in  the 
cavity  of  ruptured  Graafian  follicles.  It  is 
the  cause  also  of  the  staining  so  often  seen  in 
the  neighbourhood  of  extravasations  of  blood, 
varying  from  lemon-yellow  up  to  reddish 
black. 

(d)  Hsematoporphyrin,  also  containing 
no  iron,  and  probably  isomeric  with  the  fore- 
going, may  be  prepared  from  hsematin  by 
heating  with  fuming  hydrochloric  acid. 

The  relationship  of  haemoglobin,  haematin, 
haematoidin,  and  hsemin  to  the  pigments  of  ; 
the  body  is  of  the  greatest  interest.  It  would  i 
seem  that  the  haemoglobin  is  the  source  of 
all — biUary,  urinary,  &c.  A  constant  destruc- 
tion of  red  corpuscles  is  taking  place  in  the 
spleen,  and  probably  also  in  the  bone-marrow. 
The  haemoglobin  which  is  liberated  from  the  , 
stroma  reaches  the  liver,  where  the  globin  is  , 
separated,  the  iron  removed,  and  bilirubin  j 
formed.  Normal  urobilin,  the  chief  colouring- 
matter  of  the  urine,  is  very  similar  to  bilirubin, 
and  is  derived  from  that  substance  or  directly 
from  haematin  or  hasmoglobin  itself.  The 
pigments  of  the  bile,  faeces,  and  urine  are 
therefore  to  be  regarded  as  the  excreted  : 
waste  of  haemoglobin.  Bilirubin  is  closely  i 
allied  to,  if  not  identical  with,  haematoidin ; 
and  a  play  of  colours — the  result  of  oxida- 
tion— may  be  obtained  from  the  latter  when 
treated  with  nitric  acid,  similar  to  that  pro- 
duced by  the  bile-pigments  tmder  the  same 
condition.  The  injection  of  haemoglobin  into 
the  blood  is  followed  by  the  presence  of  bile- 
pigments  in  the  urine,  and  an  increase  of 
bilirubin  in  the  bDe.  Melanin,  the  black  pig- 
ment of  the  retina,  hafr,  and  skin,  and  often 
found  in  connexion  with  new-growths,  especi- 
ally with  those  of  a  mahgnant  character,  also 
appears  to  be  directly  drawn  from  haemo- 
globin. The  colouring-matter  of  the  blood  is 
certainly  associated,  in  some  way  other  than 
that  of  its  oxygen-carrying  function,  with  the 
nutrition  of  the  tissues,  in  connexion  with 
the  obscure  but  unquestionable  influence  of 
pigments.  W.  H.  Allohin. 

HJEMOGLOBINOMETER  (Hemo- 
globin; and  /ueVpoi/,  a  measure). 

Definition. — An  instrument  for  the  clini- 
cal estimation  of  the  amoimt  of  haemoglobin 
in  blood. 

Description. — The  quantity  of  haemoglobin 
may  be  ascertained  by  estimating  the  amount 
of  iron  in  the  blood,  or  by  observing  the 
dilution  necessary  to  obscure  a  certain  ab- 
sorption-band in  the  spectrum  (see  Spec- 
troscope in  Medicine).  Neither  of  these 
methods  is,  however,  available  for  clinical 
use.  Simpler  methods  have  therefore  been 
contrived,  which  depend  on  a  comparison  of 
the  colour  of  diluted  blood  with  that  of  solu- 
tions of  carmine  and  picro-carmine.  By 
this  combination  the  tint  of  blood,  and  even 
its  spectriun,  may  nearly  be  obtained  (Ma- 
lassez).    Coloured  discs  have  been  employed 


for  the  same  pm-pose  (Hayem).  In  these 
methods  a  given  dilution  of  blood  is  made, 
and  this  is  compared  with  the  tint  of  the 
standards.  In  the  haemoglobinometer  de- 
signed by  the  writer  (and  made  by  Hawks- 
ley)  the  blood  is  progressively  diluted  imtU 
it  reaches  the  tint  of  a  standard,  the  colour 
of  which  corresponds  to  a  dilution  of  1  part 
of  healthy  blood  in  100  of  water.  The 
degree  of  dilution  necessary  to  make  the 
two  correspond  represents  the  amoimt  of 
haemoglobin.  The  apjparatus  consists  of  two 
tubes  of  exactly  equal  diameter,  and  a 
capillary  pipette,  holding  20  cubic  mm.,  for 
measuring  the  blood.  One  tube  is  filled 
with  a  standard,  consisting  of  glycerine  jeUy 
coloured  to  the  required  tint.  The  other  is 
graduated,  each  division  being  equal  to  the 
volume  of  blood  taken  (20  cubic  mm.),  so 
that  100  divisions  equal  100  times  the  volume 
of  blood.  The  dilution  is  made  by  a  pipette 
stopper,  and  distilled  water ;  the  number  of 
degrees  of  dilution  necessary  to  produce  cor- 
respondence with  the  standard  indicates  the 
percentage  proportion  of  the  haemoglobin  of 
the  blood  examined  compared  with  normal 
blood.  For  example,  the  blood  of  a  patient, 
being  progressively  diluted,  is  found  to  reach 
the  tint  of  the  standard  when  the  amount 
of  water  added  corresponds  to  4.5  degrees  of 
dilution ;  the  blood  examined  therefore  con- 
tains 45  per  cent,  of  the  normal  quantity 
of  haemoglobin.  The  method  is  no  doubt 
'  rough,'  but  it  is  quick  and  easy.  With 
care  there  should  not  be  more  than  5  per 
cent,  of  error.  It  is  well  to  note  not  only  the 
point  at  which  the  tints  become  similar,  but 
the  number  of  degrees  of  dilution  through 
which  they  appear  alike,  and  to  take  the 
mean.  The  result,  being  a  percentage,  is 
immediately  applicable  to  that  obtained  with 
the  haemacytometer.    See  H-emacytometer. 

W.  R.  GOWERS. 

H^MOGLpBINURI  A  (Hemoglobin ; 
and  ovpov,  the  urine). — Synon.  :  Heematinuria. 

Definition. — A  morbid  condition  of  the 
urine  resulting  from  disintegration  of  blood- 
corpuscles,  characterised  by  change  of  colour 
of  the  secretion,  in  consequence  of  the  pre- 
sence of  granular  debris  containing  a  large 
proportion  of  hsemoglobin ;  sometimes  pa- 
roxysmal ;  sometimes  a  result  of  the  action 
of  poisons ;  and  sometimes  associated  with 
other  more  dangerous  symptoms,  and  tend- 
ing to  a  fatal  result. 

jEtiology. — Haemoglobinuria  is  not  refer- 
able to  any  structural  change  in  the  kidneys. 
It  is  a  result  of  morbid  action  in  the  blood, 
consisting  essentially  in  the  disintegi-ation  of 
the  red  corpuscles,  whereby  the  haemoglobin 
is  set  free.  It  has  been  observed  in  the 
course  of  fevers,  particularly  ague  and  scar- 
latina, also  as  a  result  of  insolation,  and,  in 
the  paroxysmal  cases,  as  a  result  of  chill. 
Outbreaks  of  this  disease  have  been  described 
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as  attacking  newly  bom  infants.  In  that 
described  by  Winckel  of  Dresden,  in  1879, 
twenty-four  cases  occurred,  and  twenty-three 
proved  fatal.  This  was  evidently  due  to  the 
action  of  a  specific  poison  existing  in  the 
Maternity  Hospital  at  the  time.  Cohnheim 
also  showed  that  it  occurred  as  a  result  of 
severe,  but  not  speedily  fatal,  burns.  Trans- 
fusion of  the  blood  of  one  kind  of  animal  into 
the  veins  of  another  may  suffice  to  produce  ii. 
Moreover,  many  poisons  have  been  found  to 
induce  the  condition.  By  far  the  most  im- 
portant of  these  is  chlorate  of  potassium.  In 
the  case  of  children,  one  to  two  di-aclims  in 
the  twenty-four  hours  is  a  dangerous  quan- 
tity ;  in  the  adult,  three  drachms  or  upwards. 
Next  to  it,  but  at  a  long  interval,  rank  car- 
boUc,  hydrochloric,  sulphuric,  and  pyrogalHc 
acids,  and  the  inhalation  of  arseniuretted 
hydrogen  gas.  In  what  way  we  are  to  ex- 
plain the  action  of  these  various  substances 
upon  the  blood-discs  is  as  yet  far  from  clear, 
but  the  fact  that  they  do  so  act  is  fully  es- 
tablislied. 

Morbid  Anatomy.  —  The  kidneys  are 
throughout  of  a  deep  chocolate  colour,  with 
radiating  striae  of  a  darker  tint.  The  sec- 
tions show  imder  a  low  power  dark  lines 
corresponding  to  the  tubules,  and  spots  mark- 
ing the  Malpighian  bodies.  With  a  higher 
power  one  makes  out  that  the  tubules  are 
blocked  with  granular  pigment,  and  that  this 
discharge  is  evidently  from  the  Malpighian 
tufts.  There  are  sometimes  alterations  in 
the  spleen  and  in  the  bones,  and  haemorrhages 
into  various  tissues. 

Symptoms. — The  chief  clinical  features  of 
liaemoglobinuria  are  those  referable  to  the 
lufine.  It  is  dark  like  porter,  or  like  the 
sediment  of  port-wine  ;  sometimes  brovm  like 
coffee,  or  almost  black.  This  colom  is  due 
mainly  to  htemoglobin,  and  usually  few,  if 
any,  blood-corpuscles  are  present.  Tube- 
casts  and  oxalate-of-Hme  crystals  are  often 
present  in  large  numbers.  The  mine  co&gn- 
lates  on  heating,  or  on  the  addition  of  nitric 
acid.  SpectroscopicaUy  examined,  it  shows 
the  features  characteristic  of  hsemoglobin, 
oxyhjemoglobin,  and  methaemoglobin.  Other- 
wise the  patient  shows  tokens  of  general 
discomfort  ;  gastro-intestinal  disturbance ; 
jaundice  more  or  less  pronounced  ;  sometimes 
enlargement  of  spleen,  and  subcutaneous 
h.iemorrhages ;  weakness  of  heart ;  tendency 
to  hypostatic  congestion  in  cases  of  a  bad 
type  ;  with  other  symptoms  of  depression  or 
even  collapse. 

Diagnosis. — The  different  forms  of  hsemo- 
globimu-ia  have  to  be  diagnosed  from  each 
other,  and  from  certain  diseases  which  re- 
semble the  paroxysmal  forms.    See  Hjemo- 

GLOBINURIA,  PaROXYSMAI. 

Prognosis. — Cases  of  this  kind  rarely 
terminate  uni'avom'ably  except  when  haemo- 
globimu-ia  is  merely  one  of  many  symptoms 
in  connexion  with  blood-poisoning. 


Treatment.  —  Protection  against  septic 
processes  or  other  causes  is  of  the  first  im- 
portance. When  the  symptom  is  developed, 
ferruginous  tonics  and  chloride  of  ammonium 
may  be  tried.        T.  Grainger  Stewart. 

HiEMOGLOBIlSrURIA,  PAROX- 

I  YSMAL. — Synon.  :  Paroxysmal  Haematin- 
luria. 

I     Definition. — A  paroxysmal  affection  of 

j  the  system ;  manifesting  itself  by  changes  in 

[  the  urine,  and  particularly  the  discharge  of 
hffimoglobin ;  caused  sometimes  by  malaria, 
and  sometimes  by  other  conditions  not  yet 

]  determined;  consisting  in  no  anatomical 
change  as  yet  recognised ;  and  characterised 

t  by  the  occasional  occurrence  of  constitutional 

1  disturbance,  with  discharge  of  dark,  blood- 

[  stained  urine. 

jEtiology. — The  most  important  extrinsic 
cause  of  the  tendency  to  this  disease  is  ma- 
larious poison ;  the  most  important  cause  of 
the  paroxysm  is  exposiu-e  to  cold  or  wet ; 
but  the  tendency  may  exist  without  malarial 
poison,  and  the  attack  may  occur  apart  from 
any  special  exposure.  Amongst  intrinsic 
causes,  sex  is  evidently  important,  for  the 
disease  is  almost  confined  to  males.  It  may 
occur  in  children,  and  may  occasionally  recur 
during  a  period  of  j'ears. 

As  in  other  forms  of  haemoglobiniu-ia,  the 
symptom  is  traceable  to  disintegration  of 
red  corpuscles  within  the  cii'culatiug  fluid. 

'  That  this  may  occm-  locally  has  been  proved 
experimentally  by  Ehrlich.    He  tied  a  liga- 

I  ture  round  the  finger  of  a  jiatient  who  was 
liable  to  the  disease,  and  then  chUled  the 
congested  part  by  immersing  it  for  a  quarter 
of  an  hour  in  ice-cold  water,  afterwards 
transferring  it  for  alike  period  to  tepid  water. 
In  this  patient  it  was  found  that  many  cor- 

;  puseles  were  broken  down,  while  no  such 
effect  was  produced  elsewhere  in  the  body  or 

I  in  healthy  people.  It  is  probable,  however, 
that  it  is  chielly  in  the  liver  that  the  destruc- 
tion of  corpuscles  ordinarily  takes  place ; 
and  it  is  uncertain  whether  it  results  from  a 
direct  influence  operatmg  upon  the  corpuscles, 

]  or  through  the  production  of  some  chemical 
substance  and  its  action  upon  them. 

Anatomical    Characters. — The  disease 

I  not  being  fatal,  there  is  no  evidence  as  to 
the  existence  of  any  anatomical  change  in 
the  kidneys,  but  there  is  every  reason  to 
suppose  that  if  the  kidneys  were  examined 
they  would  show  the  appearances  met  with 
in  non-paroxysmal  hamoglobinuria. 

Symptoms. — This  form  of  hiEmoglobinuria 
is  paroxysmal,  but  not  distinctly  periodic.  It 
may  commence  in  childhood  or  during  adult 
life.  The  attacks  may  occur  once,  twice,  or 
thrice  a  day,  on  alternate  days,  once  a  week, 
or  quite  irregularly.  The  paroxysm  may 
commence  abruptly  without  any  premonitory 
s;vmptom,  but  is  more  commonly  ii shored 
in  by  a  feelmg  of  uneasiness  in  the  loit;-,  and 
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limbs,  by  shivering,  and  general  chilliness. 
Sometimes  it  is  preceded  by  slight  jaundice, 
furred  tongue,  and  other  symptoms  of  gastric 
catarrh ;  and  sometimes  albuminuria  pre- 
cedes by  a  few  hours  or  a  day  the  occurrence 
of  haemoglobinuria.  The  more  abrupt  attacks 
frequently  terminate  by  the  discharge  of  the 
peculiar  urine,  the  uneasy  feelings  having 
subsided  before  it  recurs  ;  and  the  next  urine 
is  normal,  or  nearly  so.  In  some  cases  albu- 
mimnia  precedes  or  lingers  for  a  time  after 
the  discoloration  has  passed  off,  and  some- 
times it  replaces  the  haemoglobinuria.  See 
Bkight's  Disease. 

The  characters  of  the  urine  are  very  pecu- 
liar. Its  colour  is  like  porter,  or  like  muddy 
port-wine;  its  specific  gravity  ranges  from 
1015  to  1035  ;  it  is  acid,  or  faintly  alkaline ; 
it  is  highly  albuminous ;  sometimes  it  con- 
tains excess  of  urea.  It  throws  down  a 
copious  sediment,  which  contains  very  few 
or  no  blood-corpuscles,  but  an  immense 
amount  of  granular  blood-pigment,  with 
munerous  tube-casts — hyaline  or  epithelial, 
often  loaded  or  coated  with  amorphous 
granular  matter,  and  with  minute  crystals 
of  oxalate  of  lime.  The  colour  is  not  due 
to  blood-corpuscles,  nor  to  haematin,  but  to 
hasmoglobin.  In  some  cases  the  urine  is  less 
affected,  being  merely  albimiinous,  and  not 
depositing  pigment.  It  may  be  doubted 
whether  this  condition  should  be  admitted 
to  the  same  category  as  the  disease  under 
discussion,  but  cases  which  have  come  under 
the  writer's  observation  seem  to  show  that  it 
is  entitled  so  to  rank,  and  it  is  dealt  with  in 
the  article  just  referred  to. 

A  very  interesting  point  in  the  clinical  his- 
tory of  hsemoglobinuria  is  its  relationship  to 
Raynaud's  disease.  The  relationship  is  neither 
constant  nor  exclusive,  and  the  precise  link 
which  connects  them  is  as  yet  not  clearly 
determined.  Still  the  clinical  fact  remains, 
that  when  the  one  disease  exists  the  other  is 
not  infrequently  present. 

Diagnosis. — The  only  diseases  with  which 
intermittent  haemoglobinuria  is  likely  to  be 
confounded  are  haematuria,  and  renal  calculus 
or  gravel.  From  the  former  it  is  distinguished 
by  the  abundance  of  the  blood-pigment  and 
the  extreme  rarity  of  blood-corpuscles ;  from 
the  latter,  by  the  short  duration  of  the  attacks, 
the  presence  of  the  characteristic  deposit, 
with  the  fact  that  the  pains  affect  both  loins, 
not  merely  one.  It  is  sometimes  important 
to  distinguish  the  milder  forms,  in  which 
merely  albuminuria  occurs,  from  congestion 
or  from  commencing  inflammatory  Bright's 
disease.  It  is  not  always  possible  to  dis- 
tinguish these  during  the  early  hours  of  the 
attack ;  but  the  amoimt  of  general  disturb- 
ance, the  state  of  the  tongue,  the  slight 
jaundice,  the  suddermess  of  the  onset,  and 
the  absence  of  dropsy,  generally  suffice  to 
make  the  diagnosis  clear. 

Prognosis. — The   prognosis  is  good  in 


paroxysmal  haemoglobinuria,  as  to  the  indi-^ 
vidual  paroxysm.  The  tendency  to  the  dis- 
ease is  also  not  infrequently  got  rid  of.  It- 
has  not  proved  fatal  in  any  case.  But  it. 
appears  sometimes  to  usher  in,  or  to  con- 
stitute an  early  symj)tom  of,  Bright's  disease 
— the  cirrhotic  form. 

Treatment. — With  a  view  to  preventing 
the  attacks,  individuals  who  are  subject  to 
paroxysmal  haemoglobinuria  should  carefuUy 
avoid  exposure  to  cold  and  over-fatigue  of 
every  kind.  They  should  take  abundance  of 
good  and  easily  digested  food,  should  avoid 
free  use  of  alcohol,  and  should  clothe  warmly. 
As  the  paroxysm  is  spontaneously  recovered 
from,  little  need  be  done,  excepting  with  the 
view  of  alleviating  the  discomfort  of  the 
patient.  He  should  go  to  bed  and  be  kept 
warm,  and  have  abundance  of  warm  drinks. 
In  respect  of  diminishing  or  removing  the 
tendency  to  the  malady,  various  remedies 
have  been  found  tiseful,  among  which  may 
be  mentioned  quinine,  tincture  of  cinchona, 
iron,  arsenic,  and  chloride  of  ammonium.- 
Antisyphihtic  treatment  by  means  of  mercury- 
has  also  been  found  useful. 

T.  Grainger  Stewart. 

H^MOPEEICARDIUM.— ^ee  H^- 

mato-pericardium. 

HEMOPHILIA  {alfxa,  blood;  and  <f)iKia^ 
predisposition  for).  —  Synon.  :  Haemorrha- 
phUia  ;  Haemorrhagic  Diathesis  ;  Bleeders  ; 
Fr.  HemopJdlie ;  Ger.  Bluterkra/iikheit. 

Definition. — A  congenital  disease,  often 
hereditary,  characterised  by  a  tendency  to 
immoderate  bleedings,  whether  spontaneous 
or  traumatic,  and  to  obstinate  swellings  of 
the  joints. 

Etiology. — Men  are  far  more  Hable  than 
women  to  this  disease  ;  the  proportion  being 
about  eleven  to  one.  Women  who  suffer 
from  haemophiha  show  much  less  typical 
specimens  of  the  disease  than  men,  and 
rarely  die  from  haemorrhage,  although  flood- 
ings  and  profuse  menstruation  are  com- 
mon. 

The  best-ascertained  cause  of  haemophilia 
is  hereditary  predisposition.  No  other  cause 
is  known  with  anything  like  certainty.  In  a 
bleeder  family,  the  disease  descends  to  the 
boys  through  the  mothers,  the  women  re- 
maining quite  healthy  and  apparently  free 
from  all  disease.  The  fathers  do  not  seem  to 
transmit  the  disease  to  their  sons ;  at  least, 
instances  of  this  are  rare.  The  women  of 
bleeder  families  are  remarkably  fertile.  Some 
have  thought  haemophilia  to  be  more  common 
La  Germany,  but  this  is  probably  owing  to 
the  greater  attention  paid  to  the  disease  in 
that  coimtry.  Cases  have  been  met  with  in 
the  Indian  Archipelago,  North  America,  the 
Scandinavian  kingdoms,  and  elsewhere.  The 
disease  is  not  limited  to  the  Aryan  races,  as 
the  Jews,  a  Semitic  nation,  are  singularly 
liable  to  it. 
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Anatomical  Charactebs. — No  morbid  ap- 
pearances have  yet  been  found  after  death 
with  any  constancy.  The  blood-vessels  are 
apparently  unaltered.  The  condition  of  the 
blood  has  not  yet  been  properly  investigated. 
It  would  be  important  to  ascertain  whether 
the  number  of  white  corjrascles  is  increased 
or  diminished,  and  whether  they  are  altered 
in  character.  The  swellings  of  the  joints 
appear  to  be  due  to  the  extravasation  of  blood 
within  the  articulation. 

Symptoms. — The  first  signs  of  haemophilia 
are  commonly  seen  during  the  first  year  of 
life ;  but  sometimes  they  are  delayed  iintil 
the  beginning  of  the  second  dentition.  Cases 
on  record  of  a  much  later  appearance  of  the 
first  symptoms  are  not  trustworthy.  It  is 
very  rare  for  bleedings  to  be  noticed  at  birth. 
There  is  nothing  about  the  subjects  of 
haemophilia,  when  not  suffering  from  bleed- 
ing, to  distinguish  them  from  ordinary  jDer- 
sons.  The.y  look  well  ;  and  nothing  amiss 
can  be  discovered  by  physical  examination  in 
chest  or  belly. 

There  are  three  well-marked  degrees  of 
haemophilia.  The  first  is  the  most  typical 
and  characteristic,  in  which  there  is  a  tendency 
to  every  kind  of  haemorrhage,  traumatic  or 
spontaneous,  interstitial  or  superficial.  The 
swelling  of  the  joints  is  well-marked.  This 
degree  is  scarcely  ever  seen  in  women  ;  but 
it  is  the  most  common  among  men.  In  the 
second  degree,  spontaneous  haemorrhages 
from  the  mucous  membranes  only  are  present. 
The  third  degree,  in  which  the  tendency  is 
little  marked,  is  seen  only  amongst  the 
women  of  bleeder  families  ;  and  shows  itself 
only  by  spontaneo^^s  ecchymoses. 

Samorrhage. — Spontaneous  bleedings  are 
sometimes  preceded  by  symptoms  of  unusual 
fulness  and  plethora.  The  mucous  mem- 
branes supply  the  blood  in  this  case ;  in 
childhood  bleeding  from  the  nose  is  the  most 
common,  and  also  the  most  fatal,  although 
bleedings  from  the  bowel,  mouth,  or  chest 
may  also  occur.  There  is  only  one  known 
instance  of  death  from  haematuria.  The 
tramnatic  bleedings  vary  much  in  intensity, 
even  in  the  same  individual.  Death  has 
followed  division  of  the  fraenum  of  the  tongue, 
vaccination,  leeching,  and  the  extraction  of  a 
tooth.  This  last  is  a  very  common  cause  of 
death.  If  abscesses  be  opened,  furious  bleed- 
ing commonly  takes  place  ;  and  the  same 
occurs  if  a  blood-tumour  or  extravasation  of 
blood  be  interfered  with. 

The  bleeding  is  nearly  always  capillary, 
and  may  kill  in  a  few  hours  or  after  some 
weeks.  The  quantity  of  blood  lost  is  some- 
times enormous.  After  the  bleeding  the 
patients  are  extremely  anaemic ;  and  this 
state  may  last  for  months. 

Besides  superficial  bleedings,  interstitial 
hfemorrhages, ecchymoses,  and  blood-tumours 
zaay  be  observed,  whether  spontaneous  or 
.traumatic.    A  bruise  which  a  healthy  person 


would  not  feel  may  fill  the  connective  tissue 
of  a  limb  with  blood ;  or  the  bleeding  may 
be  circumscribed,  and  form  a  tumour  in- 
stead. 

Swelling  of  the  join  /s.— This  chiefly  affects 
the  larger  joints,  the  knee  being  most  com- 
monly attacked.  The  joint,  most  commonly 
after  some  injury,  becomes  swollen  and  pain- 
ful, and  apparently  filled  with  fluid  ;  there  is 
fever  ;  and  this  state  may  last  for  many 
weeks.  Relapses  are  very  apt  to  occur  during 
convalescence. 

Diagnosis. — The  diagnosis  of  haemophilia 
is  often  easy.  If  a  boy  have  suffered  re- 
peatedly from  early  infancy  from  abimdant 
bleedings — especially  traumatic — and  from 
joint-affections,  there  can  be  no  doubt  of  the 
diagnosis.  It  is  made  more  certain  by  the 
existence  of  hereditary  predisposition.  In 
women  the  diagnosis  must  be  made  with 
more  care,  as  they  are  subject  to  a  haemor- 
rhagic  disorder  which  first  appears  about 
puberty,  but  which  is  not  hereditary. 

Prognosis. — The  prognosis  is  not  so  serious 
with  respect  to  life  as  was  formerly  thought. 

Treatment. — The  treatrrient  of  haemophilia 
includes  almost  the  whole  subject  of  the 
treatment  of  htemorrhage.  Surgical  inter- 
ference in  the  way  of  the  ligatm-e  of  arteries 
is,  however,  contra-indicated  in  connexion 
with  haemophiha,  as  the  haemorrhage  in  such 
cases  is  almost  exclusively  cajjiUary.  For 
the  same  reason,  the  administration  of  ergot, 
with  a  view  to  bringing  about  a  contraction 
of  the  arterioles,  would  not  be  likely  to  prove 
of  service.  Treatment  ought  to  be  directed 
entirely  to  bringing  about  an  increase  in 
{a)  the  rapidity  of  coagulation,  and  (b)  in  the 
firmness  of  the  resulting  clot.  In  our  present 
ignorance  on  the  subject  of  the  pathology  of 
haemophilia,  treatment  must  take  cognisance 
of  every  factor  which  is  known  to  influence 
the  coagulability  of  the  blood.  The  facts 
that  have  been  ascertained  in  coimexion  with 
this  subject  are  as  follows  :  A  defect  in 
coagulability  may  depend  on  one  or  other  of 
the  following  conditions: — 

A  Defect  in  the  Inorganic  Substratum  of 
Fibrin. — This  may  consist  in  a  diminution  of 
the  amoimt  of  available  calcivim  salts  in  the 
blood.  Defective  coagulation  arising  from 
this  cause  is  to  be  met  by  the  administration 
of  lime-salts,  preferably  calcium  chloride 
(liquor  calcii  cbJoridi  B.P.,  1  oz.  to  Ij  oz.  for 
an  adult ;  in  tI-  to  1  pint  of  water).  Owing  to 
the  disagreeable  taste  of  the  salt,  it  is  best 
administered  in  the  form  of  an  enema.  A 
1  -per  cent,  solution  of  calcium  chloride  may 
also  be  applied  as  a  local  styptic.  Stronger  so- 
lutions are  not  to  be  recommended,  as  coagu- 
lation is  retarded  after  a  certain  percentage  of 
calcium  has  been  exceeded.  In  view  of  the 
fact  that  the  action  of  the  lime-salt  is  not 
instantaneous,  the  solution  must  be  applied 
on  a  tampon  in  such  a  manner  as  to  hinder 
the  flowing  away  of  the  blood  with  which  it 
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comes  in  contact.  In  aU  cases  the  clots 
obtained  by  the  addition  of  lime  to  the 
blood  are  characterised  by  an  extraordinary 
firmness.  Tlie  coagnlative  efficacy  of  a  solu- 
tion of  lime-salts  can  be  increased  by  the 
addition  of  fibrin  ferment.  This  last  can 
be  obtained  by  extracting  washed  fibrin  with 
water. 

A  Defect  in  the  Organic  Substratum  of 
Fibrin. — There  is  little  doubt  that  the  coagu- 
lation of  the  blood  is  brought  about  by  the 
combination  of  an  element  of  plasma-fibri- 
nogen  with  a  fibrmoplastic  element  derived 
from  the  breaking  down  of  the  white  cor- 
puscles. This  fibrinoplastic  element  consists 
of  the  substance  which  is  known  as  Wool- 
dridge's  tissue-  or  cell-fibrinogen.  A  diminu- 
tion of  the  available  tissue-fibrinogen  m  the 
blood  leads  to  a  condition  of  diminished 
coagulabiUty.  Its  addition  to  the  blood  in 
all  cases  is  followed  by  an  immediate  in- 
crease of  coagulability,  and  an  increased  for- 
mation of  fibrm.  In  view  of  this  fact  a  local 
application  of  tissue-fibrinogen  would  appear 
to  be  indicated  when  haemorrhage  in  haemo- 
philia does  not  yield  to  the  application  of 
lime,  or  lime  and  fibrin-ferment.  Tissue- 
fibrinogen  may  be  obtained  in  the  following 
manner :  Prociu'e  the  thymus  gland  (the  chest- 
sweetbread)  or  testicle  of  a  calf,  lamb,  or  other 
animal  from  the  butcher's.  Mince  it  fine  in 
a  mincing-machine,  and  extract  with,  say, 
twenty  times  its  volume  of  water  for  ten 
minutes  to  twenty-fom*  hours.  Strain  throvxgh 
fine  mushn  or  through  flannel,  and  add  to 
each  pint  of  the  strained  infusion  1  fluid  ounce 
of  diluted  or  1  fluid  drachm  of  strong  acetic 
acid  (B.P.).  A  precipitate  of  tissue-fibrinogen 
forms  almost  immediately.  Allow  it  to 
settle,  and  get  rid  of  the  supernatant  fluid  by 
decantation,  or,  better,  collect  the  precipitate 
on  a  filter-paper.  In  either  case  dissolve  the 
tissue-fibrinogen  thus  obtained  by  the  addi- 
tion of  a  few  drops  of  alkali  (dilute  carbonate 
or  bicarbonate  of  sodium).  Apply  the  some- 
what viscid  solution  on  a  tampon  of  cotton- 
wool to  the  bleeding  point.  Escharotics  such 
as  ferric  chloride  are  seldom  foimd  to  be  of 
any  service  in  bleeding  in  haemophilia. 

In  cases  of  severe  haemorrhage,  transfusion 
may  be  necessary. 

General  Treatment  of  the  Morbid  Con- 
dition.— It  is  impossible  in  our  present  igno- 
rance of  the  patholog;^'  of  hfemophilia  to  lay 
down  a  scientific  method  of  treatment.  It 
will,  however,  be  evident  that  any  treatment 
directed  towards  rendering  the  blood  more 
coagulable  would  be  indicated.  Thus  the 
administration  of  lime-salts  might  prove 
useful.  Further,  the  means  which  are  at  our 
disposal  for  increasing  the  number  of  white 
cor23Uscles  in  the  blood  might  be  employed, 
with  a  view  of  increasing  the  amount  of 
the  fibrinoplastic  element,  for  we  have  seen 
that  tissue-  or  ceU-fibrinogen  is  contained 
in  the  white  corpuscles.    "While  awaiting 


further  information  on  this  subject,  the  fol- 
lowing therapeutic  agents  might  be  brought 
into  requisition  :  (a)  The  administration  of 
aromatic  substances,  such  as  camphor  and 
turpentine.  The  administration  of  these 
substances  increases  the  number  of  white 
corpuscles  in  the  blood  (Binz),  and  they  are 
employed  apparently  with  success  in  the 
treatment  of  internal  haemorrhages.  (6)  The 
administration  of  pilocarpine  (Horbaczewski), 
which  increases  the  number  of  circulating 
white  corpuscles,  (c)  The  administration  of 
nuclein  (Horbaczewski),  or  nuclein  containing 
substances  such  as  tissue-fibrinogen  (Wright), 
for  these  substances  increase  the  nmnber  of 
white  corpuscles  in  the  blood.  They  are 
available  in  the  form  of  yeast,  sweetbreads, 
lamb's  fry,  and  kidneys.  (?)  It  has,  however, 
not  yet  been  ascertained  whether  these  ceU- 
substances  lose  their  efficacy  on  boiling. 

Almroth  E.  Wright. 

H.  ffiMOPTYSIS  (ai/iia,  blood;  and  Trrio), 
I  spit). — Synon.  :  Pneumonorrhagia  ;  Bron- 
chorrhagia  ;  Fr.  Hemoptysie ;  Ger.  Bluthus- 
ten. 

Definition.  —  Blood-spitting  having  its 
source  in  pidmonary  or  bronchial  hasmor- 
rhage. 

The  restriction  of  the  term  '  haemoptysis,' 
as  thus  defined,  has  the  sanction  of  long  usage 
and  convenience.  Haemorrhage  from  an 
aneurysm  opening  through  the  lung  or  air- 
passages  would  not  strictly  be  included  in 
such  a  definition. 

Spitting  of  blood,  when  it  arises  from  other 
and  less  important  sources,  comes  rmder  the 
denomination  of  false  or  sjnifious  haemo- 
ptysis. For  fictitious  hcemoptysis,  see 
Feigned  Diseases. 

J5TI0L0GY  AND  PATHOLOGY. — The  causes 
of  haemoptysis  in  the  widest  sense  of  the  term, 
and  having  regard  to  its  pathology,  may  be 
thus  enumerated : — 

I.  Hsemorrliage  from  the  pulmonary- 
artery  or  its  radicles. 

1.  Rupture  or  woimd  of  the  lung  from  ex- 
ternal violence. 

2.  Active  hyperaemia  of  the  lungs — inflam- 
matory, vicarious,  or  induced  by  violent 
effort  or  excitement.  The  active  hyperaemia 
may  be  primary  as  regards  the  lungs  ;  or 
may  supervene  or  be  attendant  upon  disease 
already  present  in  them.  See  Lungs.  Hae- 
morrhage into  ;  and  Lungs,  Inflammation  of. 

3.  Mechanical  hyperaemia  of  the  lungs, 
secondary  to  heart-disease,  or  embolism  of 
one  of  the  pulmonary  branches,  or  to  pressure 
from  tiunours,  such  as  enlarged  bronchial 
glands.  See  Lungs,  Haemorrhage  into ; 
Bronchial  Glands,  Diseases  of. 

4.  Necrotic  division  of  vessels  in  the  course 
of  softening  of  tubercular  or  other  consolida- 
tions in  destructive  lung-diseases — phthisis,, 
tuberculosis,  cancer. 

5.  Aneurysmal  dilatation  or  simple  erosion^ 
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of  branches  of  the  pulmonary  artery,  exposed 
in  the  course  of  excavation  of  the  lung,  or 
ulceration  of  the  bronchial  mucous  mem- 
brane. 

6.  Primary  atheroma  of  the  pulmonary 
artery  within  the  lung. 

II.  Hsemorrhage  from  the  bronchial 
capillaries. — Capillary  haemorrhage  from 
the  bronchial  mucous  membrane. 

III.  Haemorrhage  from  the  aorta,  or 
one  of  its  great  branches. — Aneurysm 
rupturing  through  the  lung  or  into  a  bron- 
chus. 

Details  respecting  the  pathology  of  these 
several  forms  of  haemoptysis  will  be  fomid 
imder  the  headings  of  the  principal  diseases 
giving  rise  to  them.  There  are  a  few  ad- 
ditional remarks,  however,  that  should  be 
introduced  here. 

The  pathology  of  haemoptysis  occurring  in 
early  phthisis — of  which  it  is  one  of  the  most 
frequent  symptoms — is  still  somewhat  ob- 
scure. Besides  the  active  hyperaemia  above 
referred  to — that  is,  the  inflammatory  con-  i 
gestion  that  constitutes  the  first  stage  of 
some  forms  of  phthisis,  and  tends  to  recur 
at  cUfferent  periods  of  the  chsease ;  besides 
also  the  necrotic  division  of  vessels,  or  their 
aneivrysmal  dilatation,  which  more  especially 
account  for  the  hiPmorrhage  occurring  in  the 
later  stages  of  the  disease, — there  are  other 
conditions  f)resent  in  early  phthisis  which 
probably  have  much  to  do  with  the  occur- 
rence of  haemoj)tysis.  The  minute  blood- 
vessels are  importantly  concerned  in  the 
very  earliest  stage  of  phthisical  limg-disease 
in  one  or  other  of  three  ways : — 

(a)  Their  walls  become  the  seat  of  nuclear 
prohferation,  and  hence  become  softened : 
and  (b)  these  vessels  become  more  or  less 
extensively  blocked,  not  merely  as  the  result 
of  the  inflammatory  stasis  wlaich  may  affect 
their  capillaries,  but  by  the  pressure  of  sur- 
rounding tubercular  growth,  or  by  tubercular 
thickening  of  their  walls  intruding  upon  their 
calibre,  (e)  It  is  very  possible  that  in  the 
ill-developed  hmgs  of  small-chested  people, 
who  inherit  a  tendency  to  consiimption,  the 
vessels  are  also  morbidly  frail,  and  are  apt 
to  give  way  in  any  temporary  hyperaemia. 
Some  persons  are  remarkably  subject  to 
irregular  distribution  of  blood ;  they  are 
liable  to  chills,  cold  extremities,  and  tran- 
sient flushings;  and  a  2->ii'J>'ionarrj  blush  is 
as  conceivable  as  a  temjjorary  flush  else- 
where, and  would  favour  the  occurrence  of 
haemorrhage. 

It  has  been  alleged  that  the  htemoptysis 
occurring  in  all  stages  of  phthisis  frequenily 
has  its  soiu-ce  in  haemorrhage  from  the 
bronchial  tubes,  and  that  this  bronchial 
haemorrhage  may  give  rise  secondarily  to 
phthisis,  or  may,  when  it  occurs  in  the  course 
of  that  disease,  set  up  fresh  centres  of  mis- 
chief in  the  lungs  by  inhalation  of  blood  to 
distant  portions.    In  the  entire  absence  of 


reliable  pathological  grounds  for  this  view, 
and  in  the  abundance  of  anatomical  evidence, 
clinical  experience,  and  weight  of  authority 
in  favour  of  the  pulmonary  origin  of  haemo- 
ptysis, we  are,  in  the  opinion  of  the  writer, 
justified  in  believing  that  decided  haemoptysis 
originating  in  haemorrhage  from  the  bronchial 
mucous  membrane  is  exceedingly  rare,  ex- 
cluding, perhaps,  syphilitic  ulceration  of  the 
bronchi.  Blood  inhaled  to  distant  portions 
of  limg  may,  however,  as  shown  by  Dr. 
Reginald  Thompson,  undergo  changes  re- 
sulting in  fresh  pulmonary  destruction. 

Description.  —  The  quantity  of  blood 
brought  up  in  haemoptysis  varies  from  a 
mere  streak  to  two  or  three  quarts.  When 
blood  is  expectorated  in  large  quantity,  it 
is  pure  and  unmixed ;  and  either  dark  and 
venous,  or  bright  arterial.  The  first  and 
last  portions  are  usually  more  or  less  aerated. 
If  in  small  quantity,  the  blood  is  most 
generally  bright  and  frothy,  it  may  be  only 
a  speck  or  two  upon  the  sputum,  or  it  may 
be  in  several  mouthfuls  of  pure  aerated  blood. 
It  commonly  hapj^ens  that  this  mitigated 
and  more  characteristic  haemoptysis  precedes 
the  rarer  attack  of  profuse  haemorrhage  that 
may  prove  inst,antly  fatal.  Haemoptysis  is 
sometimes  scanty,  dark,  and  clotted,  usually 
from  a  small  portion  of  blood  ha\'ing  been 
detained  in  the  limg  before  being  expecto- 
rated. 

In  decided  haemoptysis  the  shock  to  the 
system  is  always  great.  The  patient  is 
alarmed  and  anxious,  especially  on  the  first 
attack.  The  sense  of  weakness  and  prostra- 
tion is,  indeed,  often  prolonged  after  the 
attack — not  necessarily  a  severe  one  as  re- 
gards quantity  of  blood  lost — has  ceased. 
The  face  is  often  flushed ;  the  extremities 
cold.  The  temperatm-e  is  usually  depressed ; 
after  a  few  hours  it  becomes  normal,  and  it 
may  continue  so,  or  it  may  rise  in  the  course 
of  forty-eight  hours  or  within  five  days.  This 
elevation  of  temperature  may  depend  (a)  upon 
return  of  the  prev  ious  fever  after  being  tem- 
porarily checked  by  hiBmorrhage  and  shock ; 
(b)  upon  the  cause  which  has  also  produced 
the  haemoptysis ;  or  (e)  upon  the  secondary 
consequences  of  the  haemorrhage.  It  has 
been  clearly  shown  that  the  inhalation  of 
blood  into  the  bronchial  tubes  and  pulmonary 
alveoli  sometimes  sets  up  broncho-pneu- 
monia, and  thus  may  give  rise  to  fresh 
centres  of  phthisical  disease  ;  and  cases  do 
occur  in  which  acute  miliary  tuberculosis  of 
the  hmgs  supervenes  upon  an  hfemoptysis 
in  a  manner  suggestive  of  direct  infection. 
The  later  the  rise  of  temperature  up  to  the 
fifth  day,  the  more  reason  we  have  for  re- 
garding it  as  due  to  secondary  pneumonia. 

In  the  haemoptysis  that  occasionally  arises 
in  some  forms  of  heart-disease  (chiefly  mitral 
stenosis),  the  amoxmt  of  blood  expelled  is 
usually  small,  darker  in  colour,  less  aerated 
than  in  ordinary  haemoptysis,  and  partially 
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clotted.  This  form  of  haemoptysis  is,  more- 
over, associated  with  the  signs  of  heart-disease 
of  more  or  less  old  standing.  See  Lungs,  Hae- 
morrhage into. 

Anatomical  Chahactees. — These  depend 
very  much  upon  the  nature  of  the  disease 
which  has  preceded  the  haemoptysis.  In  cases 
of  death  from  haemoptysis  there  are  the  usual 
ajipearances  of  death  from  haemorrhage — ■ 
pallor  of  organs,  empty  and  contracted  ven- 
tricles, &c.  The  bronchial  tubes  of  both 
lungs  are  found  to  contain  clots.  The  healthy 
portions  of  lung  are  found  inflated  from  ob- 
structions in  the  bronchi,  impeding  the  exit 
of  air ;  they  are  generally  pale,  but  beauti- 
fully speckled  by  pink  spots,  marking  the 
lobules  into  the  air-cells  of  which  blood  has 
been  inhaled.  If  death  take  place  several 
days  after  profuse  haemoptysis,  any  blood 
which  remains  in  the  bronchi  is  dark  and 
disorganised,  and  patches  of  consolidation 
may  sometimes  be  found,  having  for  their 
centres  the  stained  appearance  attributable 
to  inhaled  blood.  More  or  less  bronchitis  is 
also  noticeable.  It  is  rare  to  find  fatal 
haemoptysis  without  the  presence  of  cavities, 
which  are  also,  more  or  less,  fiUed  with  blood- 
clot.  In  almost  every  instance  of  fatal 
haemoptysis  in  phthisis,  sufficient  diligence 
will  discover  either  an  aneurysm  of  a  pul- 
monary vessel  within  a  cavity,  or  ulcerative 
erosion  or  laceration  of  an  exposed  vessel. 
The  writer  has  found  such  a  condition  in 
fifteen  cases  at  various  ages,  including  one 
infant  seven  months  old. 

Significance  of  Hemoptysis. — No  modifi- 
cation in  our  views  respecting  the  nature  of 
phthisis  can  lessen  the  significance  of  haemo- 
ptysis as  being  one  of  its  most  important 
positive  signs.  Thus  regarded,  it  is  a  warning 
that  may  sometimes  save,  and  very  often 
prolong  life,  by  drawing  our  early  attention 
to  a  condition  that  might  otherwise  remain 
too  long  concealed;  but,  lightly  considered 
and  carelessly  treated,  it  is  but  the  precursor 
of  destructive  disease. 

Diagnosis.  —  Genuine  haemoptysis  can 
rarely  be  mistaken  by  a  skilled  observer 
present  at  the  attack.  The  gurgling  in  the 
bronchi,  the  loose  cough,  and  repeated  ex- 
pectoration of  bright  frothy  blood  are  quite 
characteristic.  The  blood  is  distinctly  ex- 
pectorated with  cough,  not  vomited ;  and  its 
quality  is  distinctly  fi-esh,  not  changed.  In 
haematemesis,  with  which  haemoptysis  is 
sometimes  confounded,  the  blood  is  brought 
up  by  vomiting  ;  is  more  or  less  mixed  with 
the  contents  of  the  stomach ;  and,  save  when 
the  haemorrhage  is  very  rapid  and  abundant, 
presents  a  dark  grumous  appearance,  owing 
to  the  action  of  the  gastric  fluid  upon  it  (see 
H^MATEMESis).  It  may,  too,  be  observed 
that  the  blood  does  not  come  from  the  nose, 
unless  a  small  quantity  be  projected  through 
the  nostrils  with  the  spasmodic  cough.  If, 
as  often  happens,  no  medical  attendant  is  at 


hand  at  the  moment  of  the  attack,  the  appear- 
ance of  the  blood  is  usually  sufficient  for 
diagnosis ;  and  if  the  haemoptysis  have  been 
at  all  copious,  any  further  expectorations  for 
the  next  few  hours  are  sanguineous.  The 
fact  of  this  sanguineous  coloration  of  the 
sputa  having  existed  for  some  hours,  or  a 
day  or  two  after  an  hfemoptysis,  is  positive 
evidence  of  the  haemoptysis  having  been 
genuine.  In  cases  of  very  copious  haemor- 
rhage firom  a  large  pulmonary  branch,  the 
blood  brought  up  is  dark  and  venous. 

It  is  very  important  in  investigating  the 
cause  of  haemoptysis  to  be  as  gentle  as  possible 
in  physical  examination.  We  can  listen  to 
the  lungs  in  front  and  to  the  heart  without 
moving  the  patient  or  requiring  him  to 
breathe  deeply ;  we  can  make  a  note  of  the 
temperature  ;  and  at  the  time  we  should  do 
no  more. 

The  throat  should  always  be  examined  in 
doubtful  cases  of  haemoptysis,  as  the  blood 
will  sometimes  be  found  to  have  issued  from 
an  ulcerated  tonsil,  or  even  from  enlarged 
vessels  on  the  posterior  waU  of  the  pharynx. 
Spurious  hcBmoptysis,  however,  may  be  de- 
fined as  the  escape  of  a  blood-stained  mucus 
from,  the  throat  or  gums.  In  cases  of  spurious 
haemoptysis  there  is  usually  distinct  evidence 
of  a  morbid  condition  of  these  parts.  The 
mucous  membrane  of  the  fauces  is  relaxed ; 
the  gums  are  spongy,  and  often  bleed  when 
the  teeth  are  brushed  in  the  morning.  Some- 
times this  condition  of  gums  arises  from 
insufficient  attention  to  the  teeth,  carious 
stimaps  and  much  tartar  round  the  teeth 
causing  irritation  and  sponginess  of  the 
gums.  The  patients  are  usually  anaemic  and 
short-breathed,  and  often  complain  of  morn- 
ing cough,  but  there  is  no  evidence  of  limg- 
disease.  The  blood-stained  mucus  is  usually 
ejected  in  the  morning,  on  waking  ;  and  often 
escapes  from  the  mouth  during  the  night, 
staining  the  pillow.  On  examination,  it  is 
found  to  be  a  pink,  watery  mucus,  uniformly 
stained,  and  containing  comparatively  few 
blood-corpuscles. 

Treatment. — Absolute  rest  is  the  first 
thing  to  be  observed  in  the  treatment  of  all 
attacks  of  haemoptysis.  The  patient  should 
lie  down  with  the  head  and  shoulders  raised 
by  pillows.  He  should  not  talk.  The  room 
should  be  kept  quiet  and  cool ;  the  bedclothes 
should  be  light,  but  sufficient ;  and  warmth 
should  be  apijlied  to  the  feet.  A  little  ice  in 
the  mouth,  or  some  iced  water  to  sip,  will 
ease  the  cough  and  tend  to  check  haemor- 
rhage. The  patient  must,  if  possible,  be 
reassured  as  to  the  absence  of  immediate 
danger,  and  the  shock  to  the  system  allayed 
without  the  use  of  stimulants.  Sometimes 
opium  may  be  usefully  given  for  this 
purpose,  due  regard  being  had  to  the  habits 
and  idiosyncrasies  of  the  patient.  In  copious 
haemorrhage,  attended  with  shock,  a  small 
subcutaneous  injection  of  morphine  is  some- 
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times  of  great  value.  Astringent  medicines 
■are  not  always  needed  in  haemoptysis,  es- 
pecially in  attacks  in  which  the  haemorrhage 
is  presumably  capillary ;  they  may,  however, 
be  given  in  such  cases  in  small  doses.  To 
be  really  useful  in  haemoptysis,  astringents 
must  be  given  in  full  doses.  Those  most 
used  are  acetate  of  lead,  four  grains,  every 
three  or  four  hours ;  alum,  twenty  grains, 
with  diluted  sulphuric  acid,  thirty  mLnims, 
every  fom*  hours ;  gaUic  acid,  twenty  to 
thirty  grains  every  half-hour  or  hour,  for 
two  or  three  doses,  followed  by  ten-grain 
doses  every  three  hours ;  oil  of  turpentine, 
thirty  minims  every  two  hours  in  sweetened 
mucilage  or  in  milk,  for  a  couple  of  doses, 
then  in  half  or  third  doses ;  liquid  extract  of 
■ergot  in  half-drachm  or  drachm  doses,  every 
two  or  three  hours ;  ten-  or  fifteen-minim 
doses  of  the  pernitrate  or  persulphate  of  iron 
solution,  or  thirty  or  forty  minims  of  the 
percliloride  freely  diluted.  Of  the  above- 
mentioned  astringent  remedies,  alum  and 
sulphuric  acid,  gallic  acid,  and  ergot  are  the 
best  in  the  greater  number  of  cases.  Acetate 
of  lead  is  less  appheable  to  cases  of  lung- 
haemorrhage  than  in  bowel  or  kidney  lesions. 
Ergot  is  to  be  preferred  in  those  cases  in  which 
we  infer  that  a  considerable  vessel  has  given 
way.  It  may  also  be  given  in  the  form  of 
■srgotin — one-half  to  two  grains  hypodermic- 
ally  ;  but  thus  given  it  sometimes  causes  much 
local  inflammation.  Oil  of  turpentine  is  cer- 
tainly one  of  the  most  powerful  of  astringents 
in  pulmonary  haemorrhage,  and  may  be  use- 
fully held  in  reserve.  "When  freely  adminis- 
tered, the  condition  of  the  urine  must  be  care- 
fully noted.  Cases  of  haemoptysis  only  rarely 
occur  in  which  it  is  well  to  give  the  iron 
astringents.  As  a  rule,  they  tend  to  increase 
pulmonary  congestion  ;  but  in  some  cases,  in 
which  haemoptysis  has  a  tendency  to  con- 
tinue after  the  patient  has  been  brought  to  a 
state  of  profound  anaemia  from  the  first  out- 
bmrst,  they  may  be  usefully  given,  their  effect 
being  carefully  watched.  Digitalis  is  a  drug 
sometimes  of  great  value  in  hiemoptysis ;  it  is 
best  adapted  to  those  cases  in  which  there  is 
much  excitement  of  the  circulation.  In  cases, 
for  instance,  in  which  the  haemoptysis  has 
been  determined  by  intemperance,  or  in  full- 
blooded  people  by  effort,  tincture  of  digitalis 
in  twenty-  or  thiity-mmim  doses  may  be 
given.  In  such  cases,  in  which  the  portal 
•system  is  usually  congested,  sulphate  of 
magnesium  and  diluted  sulphuric  acid  may  be 
combined  with  the  digitalis,  and  given  every 
four  or  six  hours  for  a  couple  of  days  or  so. 
In  the  treatment  of  hfemoptysis  it  is  usually 
necessary  to  counteract  the  effect  of  the 
astringent  upon  the  bowels  by  purgatives  or 
laxatives.  An  enema  may  be  necessary  to 
enable  the  bowels  to  act  easily  and  without 
straining.  The  use  of  the  bed-jjan  must  of 
■course  be  enjoined. 

Counter-irritation  is  of  great  value  in  the 


treatment  of  many  cases  of  haemoptysis, 
chiefly  in  those  cases  in  which  the  haemor- 
rhage is  not  great,  and  occurs  in  the  course  of 
phthisis,  being  due  either  to  local  pulmonary 
congestion  or  to  active  hyperaemia  of  the 
walls  of  a  cavity.  Blisters  are,  as  a  rule, 
best  avoided  in  copious  hemoptysis  during 
the  stage  of  shock.  Continuous  cold  to  the 
chest  is  decidedly  to  be  deprecated.  The 
intermittent  apphcation  of  cold  may  some- 
times be  employed,  but  is  a  measure  of 
doubtful  expediency. 

The  temperature  and  pulse  of  the  patient 
should  be  carefully  watched  durmg  an  attack 
of  haemoptysis,  and  for  days  afterwards. 

The  diet  must  at  first  be  restricted  to  cold 
nutritious  fluids.  The  tendency  is  to  keep 
patients  suffering  from  haemoptysis  on  cold 
slops  and  cold  solids  for  an  unnecessary  time. 
In  most  cases,  after  forty-eight  hours,  warm, 
not  hot,  food  may  be  allowed.  Stimulants, 
except  in  special  cases,  must  be  interdicted. 

The  treatment  of  false  or  sim/rious  luemo- 
pfysis  depends  upon  its  cause.  In  most 
cases,  the  cause  being  anaemia,  with  a  relaxed 
and  morbid  condition  of  the  mucoiis  mem- 
branes, an  acid  preparation  of  iron  containing 
some  chlorate  of  potassiimi  and  glycerine  will 
speedily  cure  the  malady.  Tincture  of  the 
acetate  or  percliloride  of  iron,  added  to  a  small 
'lemon-squash,'  is  also  an  excellent  remedy. 
When  the  gums  are  spongy,  the  addition  to  a 
chalk  or  charcoal  tooth-powder  of  finely  pow- 
dered kino  or  catechu,  or  the  addition  of  some 
glycerine  of  tannin  to  the  tooth-water,  ■will 
prove  efficacious.  Astringent  gargles  will 
suggest  themselves  in  fitting  cases ;  and  fruit 
and  vegetables  must  be  added  to  the  diet. 

E.  Douglas  Powell. 

H-^MORRHAGE  (al^a,  blood  ;  and 
prj-yvvfjLi,  1  bm-st  forth). — Synon.  :  Fr.  Hemor- 
rhagie ;  Ger.  Blutfltiss. 

Definition. — The  escape  of  blood  from 
any  part  of  the  circ^ilation,  and  its  discharge 
from  the  body. 

When  blood  escapes  from  any  of  its  natm-al 
reservoirs,  it  is  either  extravasated  into  the 
neighbouring  organs  or  cavities,  or  flows  from 
one  of  the  surfaces  or  orifices  of  the  body. 
In  the  latter  case  only  is  the  term  '  hfemor- 
rhage '  strictly  applicable  {see  Extravasa- 
tion). This  distinction,  however,  is  not 
always  carefiflly  observed  ;  and  such  expres- 
sions as  '  cerebral  haemorrhage,'  'haemorrhage 
into  the  perieardiimi,'  and  '  haemorrhagic 
eruptions '  are  employed  in  connexion  with 
what  are  more  correctly  called  extravasa- 
tions of  blood. 

jEtiology. — Haemorrhage  is  almost  always 
due  to  a  soliition  of  continuity  of  some  part 
of  the  circiilatory  system,  whether  by  injury 
or  by  disease.  Haemorrhage  from  the  ex- 
ternal surface  of  the  body  is,  with  few  excep- 
tions, the  result  of  wounds  or  other  form  of 
injury  ;   but   ulceration — either    simple  or 
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malignant — frequently  lays  open  a  vein  or 
an  artery ;  and  aneurysm  of  the  great  vessels, 
and  even  of  the  heart,  may  also  give  rise  to 
external  bleeding.  Haemorrhage  from  in- 
ternal organs,  on  the  contrary,  is  most 
frequently  the  result  of  disease,  as,  for  in- 
stance, ulceration  or  aneurysm,  or  of  circu- 
latory disturbance,  such  as  congestion.  Great 
excitement  and  severe  exertion  are  two  of 
the  chief  determining  causes  of  haemorrhage, 
by  producing  great  or  sudden  rise  of  the 
general  blood-pressure,  whether  by  cardiac 
disturbance  or  by  obstruction  of  the  terminal 
vessels:  they  may  lead  even  to  the  rupture 
of  healthy  vessels.  Local  distm-bances  of  the 
blood-pressure  give  rise  in  the  same  way  to 
congestion  or  hyperjemia,  and  finally  to 
haemorrhage.  The  principal  causes  of  haemor- 
rhages of  this  class  are  diseases  of  the  heart, 
of  the  great  vessels,  of  the  respiratory  organs, 
and  of  the  liver,  and  sudden  variations  in  the 
atmospheric  pressure  or  in  the  temperature ; 
and  such  hemorrhages  are  also  in  some  in- 
stances undoubtedly  of  a  vicarious  nature. 
Certain  conditions  of  the  blood  are  believed 
to  predispose  to  haemorrhage,  as,  for  example, 
in  scurvy,  purpura,  the  malignant  fevers, 
chronic  Bright's  disease,  and  alcoholism. 
There  is,  probably,  however,  a  lesion  of  the 
vessel-walls  in  some  of  these  diseases.  A 
peculiar  condition  of  body  is  known  as  the 
hcBmorrhagic  diathesis  or  haemophilia ;  the 
subjects  of  which  exhibit,  amongst  other 
forms  of  debility,  a  remarkable  tendency  to 
profuse  haemorrhage  irom  trivial  causes.  See 

H/EMOPHILIA. 

Seats  and  Varieties. — Bleeding  from  the 
surface  of  the  body,  whatever  its  origin,  is 
simply  called  licBmorrliage,  and  its  exact 
soiu^ce  and  situation  are  otherwise  defined. 
On  the  contrary,  when  blood  escapes  by 
any  of  the  natural  openings  of  the  body, 
and  is  derived  from  an  internal  organ,  the 
haemorrhage  is  described  by  a  special  name. 
Haemorrhage  from  the  nose  is  called  epi- 
staxis  ;  from  the  ear  otorrhagia ;  from  the 
stomach  hcBniatemesis  ;  from  the  respiratory 
tract  hmmoptysis  ;  and  from  the  urinary 
tract  hcBTnaturia.  Blood  passed  per  anum, 
after  undergoing  certain  changes  to  be  re- 
ferred to  immediately,  is  called  melcena. 
Menorrhagia,  and  metrorrhagia  are  the 
names  given  to  profuse  bleeding  from  the 
genital  organs  in  the  female — at  the  men- 
strual period  and  at  other  times,  respectively. 

Description. — The  local  phenomena  which 
characterise  haemorrhage  fi-om  the  external 
parts  of  the  body,  vary  with  the  source  of  the 
blood.  If  it  proceed  from  an  artery  of  con- 
siderable size,  it  escapes  in  the  form  of  a  jet, 
which  is  strengthened  at  each  beat  of  the 
pulse  as  an  active  spurt.  Blood  discharged 
from  an  opened  vein  either  flows  in  an 
abundant  continuous  stream,  or  wells  up 
ft-om  the  depth  of  the  tissues  in  which  the 
vessel  lies.    Capillary  haemorrhage  is  gene- 


rally much  less  profuse,  and  is  most  fre- 
quently seen  in  the  form  of  oozing.  Blood 
proceeding  fi-om  internal  organs  is  variously 
discharged  by  the  several  outlets.  Some- 
times it  is  immediately  expelled,  especially 
if  in  quantity  ;  or  it  may  escape  even  when 
in  small  quantity,  owing  to  gravitation,  as  in 
haemorrhage  from  the  nose.  Most  frequently 
the  blood  is  retained  for  a  time,  and  then, 
acting  as  a  foreign  body,  is  ejected;  for 
example,  in  bleeding  from  the  stomach, 
bowels,  or  bladder. 

Characters. — Blood  flowing  from  the  sur- 
face of  the  body  usually  presents  its  familiar 
characters.  The  colour  of  the  blood  will  be 
scarlet  when  it  is  derived  from  an  artery ; 
purple,  with  a  tendency  to  become  scarlet  on 
the  surface,  when  it  flows  from  a  vein  ;  and 
of  a  tint  intermediate  between  these  two 
colours  when  the  haemorrhage  is  capillary. 
In  all  cases,  the  blood  coagulates  more  or 
less  abundantly  around  the  seat  of  haemor- 
rhage. 

In  haemorrhage  from  internal  organs,  on 
the  contrary,  the  blood  is  frequently  coagu- 
lated ;  more  or  less  mixed  with  the  fluids  of 
the  part ;  or  otherwise  altered  during  its 
transit.  The  following  are  the  principal 
changes  that  blood  undergoes  in  its  passage 
towards  the  several  outlets  of  the  body : — 

Blood  flowing  from  the  external  ear,  or 
from  the  anterior  nares,  is  frequently  thin 
and  watery,  if  the  haemorrhage  have  lasted 
for  any  length  of  time.  Blood  discharged 
from  the  p>osterior  nares  is  often  coagulated, 
black,  and  mixed  with  thick  mucus.  In 
haemorrhage  from  the  mouth,  the  blood  may 
be  derived  from  that  cavity,  from  the  fauces, 
from  the  respiratory  passages,  or  from  the 
upper  portion  of  the  digestive  tract — especi- 
ally the  stomach.  When  the  blood  flows  fr  om 
some  j)art  of  the  mouth,  such  as  the  gums, 
tongue,  palate,  or  cheeks,  it  is  more  or  less 
intimately  mixed  with  frothy  saliva  and 
mucus.  In  haemorrhage  from  the  respira- 
tory passages,  or  from  the  stomach  through 
the  mouth,  the  ejected  blood  varies  extremely 
in  different  instances  {see  Haemoptysis  ;  and 
HiEMATEMESis).  Haemorrhage  from  the 
genito-urihary  tract  is  also  specially  de- 
scribed. Haemorrhage  from  the  bowels  is 
not  peculiar,  if  the  source  of  the  blood  be 
near  the  anus,  or  if  the  bleeding  be  very 
profrise ;  taking  the  form  sometimes  of  a 
gush  of  fresh,  warm  blood,  at  other  times 
of  a  mere  red  streak  upon  the  faeces.  If  the 
blood  be  derived  from  a  higher  part  of  the 
intestines,  the  appearance  of  it,  when  dis- 
charged, wiU  be  different.  Generally  it  is  so 
far  altered  by  the  action  of  the  various  in- 
testinal contents,  as  to  be  converted  into  a 
black  tarry-looking  mass  {see  Mel^na). 
Less  frequently,  the  bleeding  maj'  be  so  pro- 
fuse as  to  fill  a  considerable  portion  of  the 
bowel,  and  clots  of  blood  may  then  be  passed, 
as  LQ  some  cases  of  haemorrhage  in  typhoid 
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fever.  The  peculiar  characters  of  menstrual 
blood  are  described  elsewhere.  Hsemorrhage 
from  the  litems  in  large  quantity  consists  of 
unaltered  blood,  whether  coagulated  or  not. 

Course  and  Terminations.  —  Haemor- 
rhages caused  by  wounds  are  generally  most 
profuse  at  first ;  and,  imless  they  prove  fatal 
speedily,  or  are  artificially  arrested,  gradually 
cease.  On  the  contrary,  haemorrhages  due 
to  disease  are  frequently  insignificant  at  first, 
and  increase  in  amount ;  or  they  recur  again 
and  again  in  variable  quantity. 

Many  natural  causes  contribute  to  the  ar- 
rest of  haemorrhage,  the  most  important  being 
weakening  of  the  force  of  the  heart  by  the 
loss  of  blood ;  the  contraction  of  the  coats  of 
the  vessels  at  the  seat  of  lesion ;  the  coagula- 
tion of  the  blood — first  around,  and  then 
within  the  open  vessel ;  the  pressme  of  the 
extravasated  blood  in  the  surrounding  tissues  ; 
and  the  increased  coagulability  of  the  blood 
after  the  flow  has  continued  for  some  time. 
The  relief  of  the  local  distm'bance  of  pressure 
by  the  occm-rence  of  the  haemorrhage  is 
alone  sufficient  in  many  instances  to  arrest 
the  flow. 

Effects. — The  effects  of  haemorrhage  are 
chiefly  exerted  upon  the  system  generally; 
and  they  are  therefore  remarkably  imiform, 
whatever  may  be  its  locality.  The  circum- 
stances that  more  especially  affect  the  in- 
tensity of  the  effects  or  symptoms  are  two, 
namely,  the  amount  of  blood  lost,  and  the 
rapidity  of  the  flow.  "When  haemorrhage  is 
at  once  free  and  persistent,  syncope  rapidly 
ensues,  probably  accompanied  by  convulsions, 
and  ending  speedily  in  death  unless  the  bleed- 
ing either  spontaneously  cease  or  be  arti- 
ficially arrested  (sec  Syncope).  The  sudden 
loss  of  one-half  of  the  total  amoimt  of  blood 
in  the  body  is  believed  to  be  sufficient  to 
cause  death.  On  the  other  hand,  enormous 
quantities  of  blood  may  be  lost  without  a 
fatal  result  if  the  hajmorrhage  be  slow,  or 
frequently  repeated  with  considerable  inter- 
missions. The  condition  of  the  subject  of 
the  hasmorrhage  then  becomes  one  of  anaemia 
(see  AnjEmia).  More  moderate  bleedings  j 
frequently  repeated  produce  faiutness,  and  I 
may  cause  a  certain  degree  of  pallor,  which  ! 
shortly  disappears.  Moderate  haemorrhages 
from  certain  situations,  for  example  from 
the  nose,  rectum,  or  even  the  lungs,  may  i 
sometimes  remove  congestion,  and  be  at-  j 
tended  with  a  feeling  of  relief  and  with  real 
benefit. 

Local  effects  do  occur  in  some  forms  of 
hfemorrhage.  Hfemoptysis  is  frequently  ac- 
companied by  inhalation  of  blood,  and  may 
lead  to  inflammation  or  more  complex  disease 
of  the  hmgs.  Haemon-hage  into  the  urini- 
ferous  tubules  causes  plugging  of  these,  and 
discharge  of  blood-casts.  Blood  retamed  in 
the  generative  or  in  the  respiratory  passages 
occasionally  becomes  decomposed.  The 
special  symptoms  of  the  several  forms  of 


haemorrhage  are  described  under  the  head 
of  each. 

Treatment. — The  treatment  of  haemor- 
rhage from  external  parts  is  a  subject  of 
purely  surgical  interest ;  but  it  may  be  said 
that,  in  cases  of  emergency,  moderate  pres- 
sure, with  the  finger  or  other  means,  on  the 
seat  of  the  bleeding,  is  generally  practicable 
and  successful.  Haemorrhage  fi'om  internal 
parts  requires  special  treatment  according  to 
the  particular  organ  from  which  it  is  pro- 
ceeding. The  reader  is,  therefore,  referred  to 
the  several  articles  on  Epistaxis  ;  H^mate- 
MESis;  H.EMATURIA;  HEMOPTYSIS;  Melena; 
Menses  or  Menstruation,  Disorders  of ; 
HEMOSTATICS ;  and  Styptics. 

J.  Mitchell  Bruce. 

HEMORRHAGIC  [alfia,  blood;  and 
pi'iyvvfxi,  I  burst  forth). — Associated  with 
haemorrhage.  The  word  is  apjihed  to  certain 
inflammatory  products  or  to  effusions  when 
they  contain  blood,  as  in  liamorrhagic  peri- 
tonitis ;  and  to  varieties  of  certain  diseases 
in  which  extravasations  or  haemorrhages  from 
free  siurfaces  occur,  for  example  hcemorrliagic 
small-pox,  limmorrhagic  measles,  and  hcemor- 
rhagic  2)ur2}tira. 

HJEMOBRHAGIC  DIATHESIS, 

See  Hemophilia. 

H.iEMORRHOIDS  {alixa,  blood;  and 
pea),  I  flow). — Synon.  :  Piles;  Fr.  Hcmor- 
rhoides ;  Ger.  Hccmorrhoiclen. 

Description. — The  haemorrhoidal  vessels, 
and  especially  the  veins  distributed  to  the 
lower  part  of  the  rectum,  are  very  liable  to 
become  dilated  and  varicose,  giving  rise  to  a 
disease  termed  JuemorHtoids  ov  jjilcs.  When 
the  plexus  beneath  the  mucous  membrane 
within  the  external  sphincter  is  thus  affected, 
the  htemorrhoids  are  said  to  be  internal. 
When  the  veins  beneath  the  integuments 
outside  the  muscle  are  enlarged,  the  haamoi- 
rhoids  are  called  external.  Internal  and  ex- 
ternal haemorrhoids  very  frequently  co-exist- 

External  Hmmorrhoids. — We  may  distin- 
guish two  kinds  of  external  piles — (1)  the 
venous ;  and  (2)  the  cu  taneous. 

(1)  The  venous  tumour  consists  of  a  softish 
elevation  of  the  skin  near  the  margin  of  the 
anus,  of  a  roimded  form,  and  a  livid  or 
slightly  blue  tinge.  On  cutting  into  it,  we 
find  it  is  formed  by  a  dilated  vein  or  veins, 
which  after  inflammation  will  be  occupied  by 
a  dark-coloured  coagulum. 

(2)  The  cutaneous  excrescence  consists  of 
a  flattened  prolongation  of  skin,  due  to  hyper- 
trojihy  of  the  cutaneous  layers,  and  is  com- 
monly pedunculated.  It  is  generally  the 
result  of  the  first  form — a  projecting  skin  tag 
left  after  absorption  of  the  coagulum  having 
undergone  some  hypertrophy.  Often  there 
is  only  a  single  broad  flat  excrescence  at  the 
side  of  the  anus,  but  sometimes  there  are  two 
— one  on  each  side ;  and  occasionally  there  are- 
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several  encircling  the  anus.  They  are  apt  to 
become  inflamed  and  oedematous.  Similar 
excrescences  occur  as  the  result  of  irritating 
discharges  from  the  bowel,  and  are  common  in 
stricture  and  chronic  ulceration  of  the  rectum. 

Internal  HcemorrJioids.  —  Internal  piles 
may  be  divided  into  three  classes — (1)  the 
venous  ;  (2)  the  columnar  ;  (3)  the  ncBvoid. 

(1)  The  venous  jnlc  resembles  the  external 
venous  pile,  except  that  it  is  covered  by  mu- 
cous membrane  and  is  within  the  sphincter. 

(2)  The  columnar  pile  consists  essen- 
tially of  hypertrophy  of  the  folds  of  mucous 
membrane  which  surround  the  anal  opening 
• — the  pillars  of  Glisson.  They  have  a  red, 
almost  vermilion,  colour,  an  elongated  form, 
and  contain  within  them  one  of  the  descend- 
ing parallel  branches  of  the  superior  haemor- 
rhoidal  artery  '  (Hamilton).  This  pile  is  very 
vascular,  bleeds  copioiisly,  and  is  made  up  of 
hypertrophied  submucous  tissue  with  many 
dilated  arteries  and  veins. 

(3)  The  nevoid  pile  is  bright  red,  spongy 
and  villous,  and  has  been  well  compared  in 
aspect  to  a  strawberry.  In  structure  it  re- 
sembles a  capillary  naevus.  It  may  bleed 
almost  continuously. 

Internal  piles  seldom  attract  attention  until 
they  have  become  so  developed  as  to  protrude 
at  the  anus  in  defaecation.  They  then  exhibit 
a  remarkable  diversity  of  appearance,  ac- 
cording to  their  number,  size,  and  condition. 
The  protrusion  may  consist  of  only  one  large 
pile,  found  usually  towards  the  perinaeum, 
especially  in  women.  More  commonly  there 
are  three  distinct  prominent  growths,  dif- 
fering in  size,  one  at  each  side  of  the  anus, 
and  a  third  in  front — the  latter,  the  perineal, 
being  the  largest.  In  old  cases  they  may  be 
more  numerous — as  many  as  four  or  five. 
The  distinction  between  them  is  commonly 
well-marked,  but  not  always,  for  the  piles 
sometimes  merge  into  each  other,  so  that  the 
protrusion  forms  nearly  a  circular  prominence. 
The  aspect  of  extruded  piles  depends  much 
upon  their  condition,  whether  congested,  in- 
flamed, or  constricted  by  the  sphincter.  In 
an  inactive  state,  and  in  a  relaxed  condition 
of  the  sphincter,  they  form  sottish  tumotu's 
of  a  granular  appearance,  presenting  just  at 
the  orifice  of  the  anus ;  but  when  protruded 
and  congested,  they  constitute  large  tense 
tumid  swellings,  of  a  deep  red  colour  and 
smooth  surface,  which  readily  bleed.  When 
hsemorrhoids  are  of  large  size,  the  integu- 
ments at  the  margin  of  the  anus  become 
everted,  and  form  a  broad  band  girting  the 
base  of  the  tmnours.  The  skin  thus  everted 
is  liable  to  be  mistaken  for  external  piles, 
and  to  be  excised  in  operations — an  error 
very  likely  to  be  followed  by  serious  con- 
traction of  the  anus. 

.(Etiology. — Haemorrhoids  are  a  disease  of 
middle  and  advanced  age.  They  rarely  occot 
before  puberty;  and  bui  few  persons  in  after- 
hfe  altogether  escape  them.    All  circum- 


stances which  determine  blood  to  the  rectum, 
or  which  impede  its  return  from  the  pelvis, 
tend  to  produce  this  disease.  There  is  in 
many  persons  a  natural  predisposition  to  the 
complaint,  which  may  be  hereditary.  But  a 
predisposition  is  most  frequently  acquired  by 
sedentary  habits,  indulgences  at  table,  and 
neglect  of  the  bowels.  Haemorrhoids,  though 
a  common  disease  in  both  sexes,  occur  more 
frequently  in  males  than  in  females.  Few 
women  bear  children  \vithout  becoming  in 
some  degree  afiected  by  them;  but  the  urinary 
and  genital  disorders  of  the  other  sex,  com- 
bined with  freer  habits  of  living,  leading  to 
congestion  of  the  liver,  are  still  more  fertile 
sources  of  piles.  It  must  be  remembered  that 
piles  may  be  a  symptom  only  in  certain 
cardiac,  hepatic,  or  uterine  diseases. 

Symptoms. — The  symptoms  produced  both 
by  external  and  internal  piles  vary  greatly 
in  different  subjects,  and  in  different  stages 
of  the  complaint. 

External  piles  cause  a  feeling  of  heat  and 
tingling  at  the  anus.  A  costive  motion  is 
followed  by  a  bm-ning  sensation,  and  the 
excrescence  becomes  swollen  and  tender  on 
pressure,  so  as  to  render  sitting  uneasy.  This 
congested  state  of  the  pile  may  pass  off;  or 
it  may  lead  to  inflammation  accompanied 
with  considerable  enlargement  of  the  haemor- 
rhoid,  forming  an  oval  tumour,  red,  tense, 
and  extremely  tender.  In  such  case  phlebitis 
has  ensued,  and  the  pile  cavity  is  occupied  by 
a  coagulum.  The  inflammation  may  subside 
or  go  on  to  suppuration.  When  the  matter 
is  discharged,  the  clot  of  blood  escapes  with 
it,  the  abscess  closes,  and  the  dilated  vein  is 
usually  obUterated,  the  pile  being  reduced  to 
a  small  flap  of  integument.  External  piles 
rarely  give  rise  to  bleedmg. 

Internal  piles,  when  slight,  may  exist  for 
years,  causmg  little  inconvenience  besides 
slight  bleeding  after  a  costive  motion ;  with 
occasionally  a  feeling  of  fulness,  heat,  and 
itching  just  within  the  anus.  If  only  small, 
they  protrude  slightly  with  the  mucous  mem- 
brane in  defaecation,  returning  afterwards 
within  the  sphincter.  When  of  large  size, 
the  piles  always  protrude  at  stool,  and  re- 
quire to  be  replaced,  the  patient  usually 
pushing  them  up  with  his  fingers.  In  a  lax 
state  of  the  sphincters,  and  in  a  loose  hyper- 
trophied condition  of  the  mucous  membrane 
from  which  they  spring,  haemorrhoids  come 
down,  even  when  the  patient  stands  or  walks 
about,  so  as  to  prove  exceedingly  troublesome, 
and  to  interfere  with  his  taking  walking  exer- 
cise. In  consequence  of  the  irritation  from 
pressure  and  friction  to  which  the  protruding 
piles  are  liable,  their  mucous  surface  becomes 
tumid  and  abraded,  and  furnishes  a  free 
mucous  discharge  tinged  with  blood,  which 
soils  the  linen.  They  are  often  so  sore  that 
the  patient  is  obHged  to  keep  the  recumbent 
posture,  the  pressure  in  sitting  causing  more 
or  less  uneasiness. 
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Persons  subject  to  piles  frequently  suffer 
no  inconvenience  from  them  imtil  irritated 
by  an  unusually  costive  motion,  or  by  a 
smart  purgative ;  or  when,  under  the  excite- 
ment of  alcohol,  the  growths  become  congested 
and  inflamed,  and  cause  spasm  of  the 
sphincter  muscle.  Then  thej-  have  what  is 
termed  an  '  attack  of  jiiles  ' — that  is  to  say, 
they  experience  a  sensation  of  heat,  weight, 
and  fulness  just  within  the  rectum,  followed 
by  considerable  pain  at  stool,  and  sometimes 
irritation  about  the  bladder.  These  symp- 
toms, which  are  often  attended  with  febrile 
disturbance,  arise  from  inflammation  and 
swelling  of  the  piles,  which  afterwards  sub- 
side, but  seldom  without  leaving  some  en- 
largement of  the  growths.  Anfemia  may 
follow  upon  contmued  bleeding ;  and  reflex 
pains  in  the  back,  groin,  and  genitals  are 
often  complained  of. 

Strangulation.  —  When  internal  piles  of 
some  size  protrude  at  the  anus  and  are  not 
retm-ned,  they  are  liable  to  be  constricted  and 
strangulated  by  the  external  sphincter.  The 
contracted  muscle  impedes  the  return  of  blood, 
and  occasions  inflammatory  swelling  of  the 
piles,  which  may  become  strangulated  and 
gaugi'enous.  In  this  way  haemorrhoids  of 
large  size  have  been  known  to  slough  off,  the 
patient  being  relieved  of  the  annoying  com- 
plaint by  a  sort  of  natural  process.  An  oc- 
currence of  this  kind  is  attended  with  a 
good  deal  of  pain  and  suffering,  but  is  free 
from  danger.  In  general,  the  extremities 
only  of  one  or  two  of  the  larger  growths 
perish,  and  the  patients,  though  experiencing 
relief,  are  by  no  means  cured  of  the  disease. 

Hccmorrliage. — One  of  the  most  common 
symptoms  of  internal  hasmorrhoids — indeed 
that  from  which  the  name  of  the  complaint 
is  derived — is  haemorrhage,  which  occurs  when 
the  bowels  are  evacuated.  The  bleeding  varies 
greatly  in  amount.  Sometimes  the  motions 
are  merely  tinged  with  a  few  drop)s  of  blood ; 
in  other  instances  the  quantity  lost  is  con- 
siderable, several  ounces  being  voided  at 
stool.  The  bleeding  may  be  irregular,  oc- 
curring only  after  costive  motions,  or  in 
certain  states  of  health ;  or  it  may  take  place 
daily,  going  on  even  within  the  bowel,  and 
producing  the  usual  s'^mptoms  of  derange- 
ment from  continued  losses  of  blood.  The 
character  of  the  bleeding  also  varies  with  the 
structural  character  of  the  pile,  being,  how- 
ever, usually  venous.  There  are  i^ersons 
who  are  liable  to  discharges  of  blood  from 
the  haemorrhoidal  veins,  either  at  regular 
periods,  or  when,  from  good  living  or  want  of 
exercise,  some  plethora  is  induced.  In  these 
cases  from  three  to  six  ounces  of  blood,  or 
even  more,  pass  away  at  stool,  following  the 
evacuation;  and  the  blood  which  is  voided  is 
of  a  dark  colour  and  evidently  venous.  Such 
discharges  must  not  be  rashly  mterfered 
with.  They  relieve  congestion  of  the  liver 
and  kidneys,  help  to  ward  off  attacks  of  gout, 


and  prevent  fits  of  apoplexy ;  so  that  in 
certain  of  these  plethoric  persons  they  are 
rightly  regarded  as  safety-valves.  The  bleed- 
ing from  internal  piles  is  undoubtedly  in 
some  eases  arterial.  Sometimes  the  blood 
may  be  observed  to  escape  from  the  pile  in 
jets.  This  is  not  evidence  that  it  is  arterial, 
but  may  be  due  to  a  regurgitant  stream  of 
blood  forced  through  a  rent  in  a  vein  by  the 
pressure  of  the  abdominal  muscles.  That 
bleeding  from  piles  is  always  good  for  the 
health  is  quite  a  mistaken  notion  ;  and  it  is 
important  that  the  practitioner  should  dis- 
tinguish the  bleeding  taking  place  as  a  con- 
sequence of  local  disease,  from  that  which 
arises  from  plethora,  congestion  of  internal 
organs,  or  such  a  disease  as  cirrhosis  of  the 
liver. 

Treatment. — '\AT3en  piles  are  small  and 
cause  but  little  inconvenience,  the  treatment 
is  very  simple.  Persons  with  this  complaint 
should  take  stimulants  in  gi-eat  moderation, 
if  at  all ;  and  in  most  instances  they  would 
do  well  to  abstain  entirely  from  alcohol. 
Many  individuals  never  suffer  from  piles 
except  after  taking  a  glass  of  spuit-and- 
water,  or  a  few  glasses  of  wme.  Such  per- 
sons should  become  water-drinkers.  Active 
exercise  in  the  open  air  should  be  taken 
daily ;  and  the  patient  should  avoid  sitting 
too  long  at  the  desk,  because  it  is  by  pro- 
longed sedentary  occupation  and  the  neglect 
of  the  rules  of  health  that  hsemorrlioidal 
complaints  are  encouraged.  Chairs  with 
cane  seats  are  to  be  recommended.  The 
bowels  must  be  carefully  regulated,  so  as  to 
avoid  hard  and  costive  motions,  as  well  as 
too  frequent  action.  Irritating  the  rectum  by 
active  and  repeated  pm-giug  is  more  hurtful 
even  than  constipation.  In  regulating  the 
bowels,  a  simjjle  enema  of  half  a  pint  of 
cold  water,  injected  after  breakfast,  answers 
most  admirably,  and  is  more  efficacious  than 
purgatives.  If  aperients  be  needed,  prefer- 
ence may  be  given  to  confection  of  senna, 
cascara,  or  the  compound  liquorice  powder. 
Carlsbad  salts,  or  the  foreign  mineral  waters — 
the  Pullna,the  FriedrichshaU,  or  the  Hunyadi 
Jdnos — taken  in  the  morning  fasting,  answer 
weU  with  many  persons,  and  ensure  a  com- 
fortable relief.  The  diet  must  be  simple  and 
moderate,  and  the  habits  of  the  patient 
regular.  The  relief  afforded  by  this  pallia- 
tive treatment  is  often  remarkable. 

Ordinary  bleeding  may  be  met  by  injections 
of  cold  water,  or  by  some  astringent  injection 
or  ointment ;  among  these  may  be  named  a 
solution  of  sulphate  of  iron  (10  grs.  to  5j), 
or  preparations  of  tannic  acid  or  rhatany. 
When  the  bleeding  is  copious,  injections  are 
not  so  successful,  and  operative  treatment 
often  becomes  necessary.  As  a  local  appli- 
cation, the  ointment  of  galls  and  opium  is 
of  value,  or  a  combination  of  morphine  and 
tannic  acid. 

External  piles  when  large  and  troublesome, 
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and  internal  piles  when  they  protrude  at 
stool,  and  are  not  easily  reduced,  or  are  sub- 
ject to  inflammation,  ulceration,  and  frequent 
bleedmg,  can  be  removed  only  by  operation. 
It  is  seldom  desirable  to  operate  upon  piles 
developed  during  pregnancy,  or  upon  hsemor- 
rhoids  symptomatic  of  grave  constitutional 
disease. 

T.  B.  Curling.    Feedeeick  Teeves. 

HEMOSTATICS  {alfia,  blood ;  and 
(TTaros,  stopped). 

Definition. — Internal  remedies  and  local 
applications  which  arrest  haemorrhage. 

Bnumeeation.  —  The  chief  haemostatics 
are  :  the  Ligature ;  Pressure ;  Rest ;  Cold ; 
the  Actual  Cautery ;  Astringents ;  and  the 
whole  class  of  Styptic  drugs. 

Actions  and  Uses. — When  taken  in  their 
widest  sense,  it  is  evident  that  haemostatics 
must  include  all  the  various  means  which 
have  been  devised  to  stop  bleeding.  Ex- 
ternally we  must  vary  our  plan  of  treatment 
according  to  circumstances.  No  surgical 
principles  are  better  founded  than  those 
which  enjoia  us  to  tie  a  wounded  artery, 
and  to  apply  pressure  to  a  vein ;  and  for  the 
absolute  arrest  of  hasmorrhage  from  any 
readily  accessible  part  a  most  powerful  aid 
lias  been  provided  in  Esmarch's  elastic 
bandage.  When  the  bleeding  depends  on 
general  capillary  oozing,  the  apphcation  of 
ice  may  often  prove  effectual ;  and  where 
this  fails,  recourse  must  be  had  to  some  of 
the  numerous  articles  of  the  Pharmacopceia, 
already  referred  to,  which  possess  styptic 
properties  (see  Styptics).  An  example  of 
the  successful  apphcation  of  a  haemostatic  is 
the  arrest  of  uterine  haemorrhage  by  means 
of  injections  of  perchloride  of  iron.  In  the 
case  of  undue  hasmorrhage  from  a  leech-bite, 
if  milder  remedies,  such  as  pressure,  do  not 
succeed,  we  may  apply  the  sohd  nitrate  of 
sUver,  or  include  the  bleeding  point  in  a  loop 
of  twisted  suture. 

Absolute  rest  is  essential  for  the  successful 
treatment  of  haemorrhage  ;  and  the  regula- 
tion of  the  diet  and  of  the  bowels  is  equally 
to  be  attended  to.  For  the  details  of  treat- 
ment in  each  particular  form  of  haemorrhage, 
the  reader  is  referred  to  Hjematemesis  ; 
Haemophilia  ;  Hemoptysis  ;  Helena  ;  &c. 

Robert  Farqtjhaeson. 

H-iEMOTHORAX.  — -See  HiEMATO- 

THOEAX. 

HAIH. — The  intimate  anatomical  rela- 
tions which  exist  between  the  hair  and  the 
cuticle,  on  the  one  hand,  and  the  skin-foUicles 
on  the  other,  natiu'ally  influence  or  determine 
the  diseases  to  which  the  hair  is  liable. 
These  diseases  may  be  divided  into  three 
chief  groups  :  those  of  nutrition  and  growth, 
including  atrophic,  hypertrophic,  and  pig- 
mentary changes ;  diseases  associated  with 
inflammation  of  the  foUicles,  such  as  sycosis 


and  other  forms  of  folliculitis ;  and  parasitic 
affections.  The  two  latter  groups  will  be 
found  described  under  their  respective  heads, 
so  that  in  this  place  we  have  to  deal  chiefly 
with  the  first  group. 

Diseases  involving  the  Nutrition 
and  Growth  of  the  Hair. — Most  of  the 
alterations  in  the  growth  and  colour  of  the 
hair  are  atrophic  in  their  nature.  The  more 
common  forms  of  atrophy  produce  various 
kinds  of  baldness  ;  and  in  addition  we  have 
greyness  or  loss  of  the  natural  colour  of 
the  hair,  and  certain  structural  alterations, 
such  as  those  met  with  in  trichorexis  nodosa ; 
these  latter  alterations,  though  not  simple 
atrophies,  yet  belong  to  the  atrophic  group. 

^Zo^ecm  or  Baldness. — Baldness  is  of  two 
kinds — congenital  and  acqiiir-ed.  Congenital 
alopecia  is  very  rare ;  it  is  a  malformation 
rather  than  a  disease,  and  is  generally  asso- 
ciated with  a  defective  development  of  the 
teeth.    This  condition  is  permanent. 

Acquired  baldness  arises  from  many  dif- 
ferent causes.  It  may  result  (1)  from  va/rious 
forms  of  disease  ;  (2)  from  simple  defective 
nutrition  and  growth  ;  or  (3)  from  atrophic 
senile  changes. 

(1)  Baldness  from  various  forms  of  dis- 
ease.— Different  diseases  produce  baldness  in 
different  ways,  and  they  may  be  conveniently 
divided  into  foiu'  groups :  acute  febrile  dis- 
eases ;  follicular  inflammations  ;  nervous 
affections  of  the  skin ;  parasitic  diseases. 

The  baldness  which  follows  fevers  is  always 
temporary,  though  often  severe.  There  is 
apparently  an  almost  sudden  death  of  the 
hair  at  the  time  of  the  fever,  and  this  is 
followed  by  its  falling  off  some  two  or  three 
months  afterwards.  Parturition  and  some 
other  illnesses  besides  fevers  produce  a 
similar  result,  though  generally  more  slowly 
and  persistently.  The  falling  off  of  the  hair 
which  accompanies  secondary  syphilis  is 
apparently  produced  in  a  similar  way,  and 
often  occurs  without  any  visible  eruption  on 
the  scalp. 

Folliculitis,  or  inflammation  of  the  hair- 
foUicles,  is  one  of  the  commonest  causes 
of  baldness.    We  meet  with  it  in  seborrhoea 
capitis,  in  sycosis,  and  in  various  pustular 
eruptions  involving  the  hair-follicles.  When 
produced  in  this  way,  alopecia  may  be  tem- 
porary or  permanent,  according  to  the  nature 
or  the  severity  of  the  disease.  All  diseases  of 
!  the  skin  which  leave  scars  or  obliterate  the 
'  follicles  lead  to  permanent  alopecia  of  the 
'  parts  affected.    Erythematous  lupus,  sclero- 
derma, and  some   forms   of  syphilis,  are 
examples.    It  is  especially  these  forms  of 
alopecia  resulting  from  folliculitis  which  are 
so  much  aggravated  by  the  stimulating  appH- 
cations  almost  universally  recommended  by 
I  hafrdressers,  without  regard  to  the  cause  of 
the  malady. 

The  changes  in  the  nervous  system  which 
produce  baldness  may  be  general,  as  in  some 
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cases  of  shock;  or  local,  as  in  alopecia  areata. 
Falling  of  the  hair,  which  sometimes  follows 
a  blow  or  other  injury,  belongs  to  this  class. 
See  Alopecia  areata. 

Tlie  parasitic  diseases  which  lead  to  par- 
tial baldness  are  tinea  tonsirrans  and  faviis, 
which  are  fully  described  under  their  proper 
headings. 

(2)  Baldness  from  defective  nutrition ; 
and  (3)  Senile  baldness. — Premature  bald- 
ness from  defective  nutrition  differs  little 
from  senile  alopecia,  and  is  often  hereditary. 
The  changes,  however,  in  these  cases  are 
said  to  differ  from  those  due  to  old  age,  inas- 
much as  there  is  no  thinning  or  atrophy  of 
skin  such  as  we  meet  with  in  senile  baldness. 
This  view  is,  however,  certainly  erroneous 
with  regard  to  the  great  majority  of  cases, 
which  are  quite  indistinguishable  fi'om  senile 
baldness,  not  only  in  the  part  of  the  head 
affected,  but  also  in  the  atrophic  changes 
of  the  scalp  itself.  The  two  cases,  in  short, 
differ  only  in  degree  and  not  in  kind. 

The  treatment  of  this  kind  of  alopecia,  as 
might  be  expected,  is  not  very  satisfactory. 
Some  good,  however,  may  be  done  in  the 
early  stages  by  stimulating  remedies.  One 
of  the  best  is  a  lotion  consisting  of  vinegar 
of  eantharides,  f.  ^vi. ;  glycerine,  f.  5j-;  spirit  | 
of  rosemar J',  f.  gij. ;  rectified  spirit,  f.  5 V.  This 
should  be  dabbed  on  the  scalp  daily  with  a  I 
small  sponge.   Frequent  and  excessive  sweat-  1 
ing  is  certainly  an  exciting  cause  of  prema-  ! 
ture  baldness  in  those  predisposed  to  the  | 
malady,  and  hence  its  frequent  occurrence  [ 
in  Euroi^eans  who  live  in  tropical  climates. 
Sec  Baldness. 

Pigmentary  changes. — Canities,  or  grey- 
ness,  results  from  the  deficient  development 
of  the  natural  pigment  of  the  hair.    It  may 
be  congenital   or   acquhed.    The  extreme 
form  of  congenital  canities  is  met  witli  in  j 
albinos,  in  whom  there  is  an  absence  of  [ 
pigment  in  the  skin  and  choroid  as  well  as 
in  the  hair.    In  an  irregular  form  it  some- 
times exists  as  a  congenital  white  lock  on  j 
the  scalp  or  face,  the  surrounding  hair  being 
of  a  normal  coloOT. 

As  an  acquired  alteration  in  the  hair, 
canities  is  weU  known  as  a  simple  senile 
change.  Premature  greyness,  not  differing 
essentially  from  the  senile  change,  is  often 
met  with  in  those  suffering  from  any  chronic 
disease,  such  as  phthisis ;  it  is  also  more  or 
less  hereditary.  In  all  these  cases  the  grey- 
ness is  symmetrical.  In  an  unsymmetrical 
form  it  is  met  with  in  several  diseases  of 
the  skin,  especially  in  area,  leucoderma,  and 
chronic  neuralgia  of  the  scalp.  The  distri- 
bution of  the  gi'ey  hair  and  the  history  of 
the  case  will  serve  as  a  means  of  differential 
diagnosis. 

In  many  cases  of  canities  any  treatment 
is  obviously  useless.  In  those  cases  which 
admit  of  rational  treatment,  eantharides  is 
by  far  the  best  local  stimiilant,  as  it  has  a  j 


tendency  to  excite  the  natural  development 
of  colouring  matter,  as  may  be  often  seen  in 
the  skin  where  a  bhster  has  been  applied. 
j\rsenic  is  usually  the  best  form  of  tonic  for 
the  same  reason. 

Excessive  groivth  of  hair. — Writers  have 
generally  stated  that  hairs  may  increase  in 
nmnbers  and  size.  With  regard  to  an  in- 
crease in  their  numbers,  the  statement  can- 
not be  accepted.  Downy  and  almost  invisible 
hairs  may  grow  into  strong  and  visible  ones, 
but  there  is  never  any  increase  in  their 
number  ;  it  is  really  a  great  increase  in  their 
size  which  leads  to  the  erroneous  belief  that 
they  have  multiplied.  Sometimes  the  old 
hair  is  held  in  the  foUicle  after  the  new  hair 
has  grown  up,  but  this  is  not  a  true  increase 
of  nmnbers.  An  excessive  growth  of  hair  is 
not  uncommon,  and  is  chiefly  inconvenient 
on  the  face  in  women.  The  ordinary  de- 
pilatories which  are  used  to  get  rid  of  this 
excessive  growth  are  worse  than  useless. 
See  Depilatories. 

Structural  change  in  the  hair. —  Tricho- 
clasis,  or  trichorexis  nodosa,  is  the  most  im- 
portant and  best-known  change  in  the  struc- 
ture of  the  hair.  The  affection  was  first 
described  by  the  late  Erasmus  WUson  and 
Beigel.  To  the  naked  eye  the  hairs  appear  to 
be  marked  with  two,  three,  or  more  small 
bulging  spots,  somewhat  resembling  nits. 
The  hairs  very  easily  break  at  these  points, 
which,  exammed  under  the  microscope,  seem 
to  consist  of  spindle-shaped  swellings  of  the 
shaft  of  the  hair.  In  a  more  advanced  stage 
this  swelling  partiaUy  bursts  near  its  most 
distended  part,  and  finally  the  hair  breaks 
with  a  ragged  fracture,  so  that  the  divided 
hair  has  the  appearance  of  two  brushes,  the 
bristles  of  which  are  interlocked.  When 
the  sejiaration  is  complete,  a  stumpy  hair  is 
left  with  a  frayed  or  brush-like  free  ex- 
tremity. Trichorexis  is  chiefly  met  with  in 
the  hairs  of  the  face,  esjjeciaUy  thuae  of  the 
chin. 

Lepothrix. — Although  this  curious  affec- 
tion is  a  concretion  ratlier  than  a  striictiural 
change  of  the  hafr,  yet  it  has  that  appear- 
ance to  the  naked  eye,  and  may  be  con- 
veniently referred  to  under  this  head.  The 
hairs  affected  with  this  disease  are  met  with 
in  the  axillte  and  on  the  scrotum.  Indeed, 
warmth  and  moisture  appear  to  be  essential 
to  its  development.  The  concretions,  seen 
imder  the  microscope,  have  usually  a  rounded 
and  nodulated  form  apparently  surroimding 
the  shaft  of  the  hafr,  but  not  symmetrically. 
Sometimes  the  concretion  extends  con- 
tinuously for  some  distance  along  the  shaft 
of  the  hafr,  giving  it  a  feather-hke  appear- 
ance. The  hairs  themselves  are  abnormally 
brittle.  The  exact  nature  of  these  curioiis 
concretions  has  not  yet  been  determined,  but 
they  are  associated  with  a  micrococcus. 
See  Lepothrix. 

Egbert  Liveing. 
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HALL,  in  Austria.  —  Common  salt 
waters,  with  iodine.    See  Mineral  Waters. 

HALLUCINATION  (hallucinor,  I 
blimder). — A  false  perception  of  an  organ  of 
sense,  for  which  there  is  no  external  cause 
or  origin  (see  Illusion)  ;  as  when  a  man  in 
total  darkness  thinks  he  sees  an  object.  Hal- 
lucinations of  all  the  senses  occur,  the  most 
frequent  being  those  of  sight  and  hearing. 
They  may  be  found  in  persons  not  insane, 
but  indicate  a  disordered  state  of  brain. 

HAMMAM-MELOUAN",  in  Algiers. 

Thermal  mmiated  saline  waters.  See  Mine- 
ral Waters. 

HAMMAM-MESKOUTINE,  in 

Algiers  (the  AqucB  Tibilitinm  of  the 
Eomans).— Highly  thermal  saline  springs, 
weakly  mineralised.    See  Mineral  Waters. 

HAMMAM-R'HIIIA,  in  Algiers.— 

Highly  thermal  waters.  See  Mineral 
Waters. 

HANGING-,  Death  by.— Hanging  is 
the  effect  of  suspension  of  the  body  by  the 
neck  by  means  of  a  ligature  or  noose,  the 
constricting  force  being  the  weight  of  the 
body,  wholly  or  in  part,  or  the  weight  multi- 
plied by  the  distance  through  which  the  body 
falls.  The  mode  of  death  varies  according 
to  these  circumstances.  With  a  long  drop, 
the  method  now  usually  employed  in  judicial 
hangmg.  and  particularly  if  the  knot  is  under 
the  chiu,  death  is  not  infrequently  due  to 
fracture,  or  displacement,  of  the  cervical 
vertebrae,  and  injury  to  the  medulla  oblon- 
gata. Death  may  also  occur,  without  such 
anatomical  lesion  of  the  cervical  vertebrae, 
from  shock  or  syncope,  or,  as  it  is  termed  by 
Casper,  neuro-paralysis. 

When  death  does  not  occur  in  either  ol 
these  ways,  it  is  the  result  of  asphyxia  from 
occlusion  of  the  air-passages,  or  rather  of 
asphyxia  in  combination  with  coma,  caused 
by  compression  of  the  cerebral  blood-vessels. 
Though  compression  of  the  carotids  and 
jugulars  may  be  maintained  for  a  consider- 
able time  without  a  fatal  result,  if  the  trachea 
is  open  below  the  point  of  constriction — 
whereas  death  speedily  ensues  if  the  air- 
passages  are  also  occluded — yet  death  may 
result  from  the  disturbance  of  the  cere- 
bral cfrculation  alone :  and  the  two  causes 
operate  conjointly  in  every  case,  in  varying 
proportions. 

Phenomena. — When  death  is  not  instan- 
taneous, as  in  cases  of  injury  to  the  medulla, 
or  from  neuro-paralysis,  convulsive  move- 
ments of  the  type  seen  in  asphyxia  may 
continue  for  some  minutes  after  suspension, 
and  the  heart  may  continue  to  beat  for  a 
considerable  period  after  aU  other  vital 
movements  have  ceased. 

Subjects  who  have  been  partially  hanged 


have  described  various  sensations,  more  or 
less  pleasurable,  similar  to  those  of  cerebral, 
congestion  and  narcotic  stupor. 

Post-mortem  Appearances. — The  appear- 
ances found  after  death  by  hanging  are  not 
uniform  or  constant ;  and  there  is  no  single 
sign  invariably  present  diagnostic  of  this 
mode  of  death.  Indicative  of  suspension,  but 
not  necessarily  of  death  so  caused,  is  the 
mark  of  the  cord  on  the  neck.  Usually  it  is 
above  the  hyoid,  passing  obliquely  upwards 
behind  the  ears,  and  losing  itself  in  the  occi- 
put. But  the  position  may  vary  according^ 
to  the  tightness  of  the  noose  before  suspen- 
sion, or  the  position  of  the  head  and  direction 
of  the  pressure.  It  is  generally  single,  but 
if  the  cord  should  have  been  twisted  twice 
round  the  neck,  two  marks  may  be  found, 
one  circular  and  the  other  oblique.  The  cha- 
racters of  the  mark  differ  somewhat  accord- 
ing to  the  texture  and  thickness  of  the  liga- 
ture. Usually  it  is  a  shallow  groove  or  furrow, 
of  a  whitish  or  brownish  hue  and  parch- 
menty  consistence,  occasionally  abraded, 
rarely  ecchymosed;  but  it  may  have  livid 
edges  or  a  chocolate  tint.  The  appearances 
may  vary  in  different  parts  of  the  same  mark. 
The  subcutaneous  cellular  tissue  is  com- 
pressed and  silvery.  Occasionally  minute 
extravasations  are  seen  in  the  deeper  layers 
of  the  skin.  The  middle  and  internal  coats 
of  the  carotids  are  sometimes  lacerated ;  and 
where  the  momentum  has  been  great,  lacera- 
tions of  the  cervical  muscles,  haemorrhage  in 
iheir  vicinity,  fi-acture  of  the  larynx,  rupture 
of  the  thyro-hyoid  ligaments  and  fracture  of 
the  hyoid  bone,  and  fr'actm-e  or  dislocatiort 
of  the  cervical  vertebrae,  with  injury  to  the 
medulla  and  effusion  into  the  spinal  canal, 
have  been  found.  All  the  appearances  usually 
found  in  the  neck  in  cases  of  hanging  may 
be  produced  by  suspension  of  the  dead  body,- 
especiaUy  if  the  legs  are  pulled  forcibly 
downward. 

The  face  is  sometimes,  but  not  commonly, 
distorted  and  expressive  of  suffering.  Usually 
it  is  placid  and  pale,  though  if  the  body  have 
hung  for  some  time,  it  becomes  very  livid> 
The  eyes  are  sometimes  very  prominent,  and 
the  pupils  are  usually  dilated.  Frothy  mucus 
may  be  found  at  the  mouth  and  nostrils. 
The  tongue  is  pressed  against  the  teeth  and 
indented,  or  it  may  be  clenched  between  the 
jaws.  The  base  of  the  tongue  is  injected. 
The  hands  are  often  tightly  clenched,  the 
nails  even  being  driven  into  the  palms. 
Erection,  or  semi- erection,  of  the  penis  in 
men,  with  expulsion  of  semen  or  prostatic 
fluid,  and  vascular  turgescence  of  the  genitals 
in  females,  with  sanguinolent  effusion,  are 
occasionally  observed.  Expulsion  of  the  con- 
tents of  the  bladder  and  rectum  is  likewise 
common.  The  condition  of  the  brain  varies. 
Congestion  of  the  meninges  is  sometimes 
pronounced,  at  other  times  not  very  marked. 
The  mucous  membrane  of  the  larynx  and 
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trachea  is  congested,  and  mucous  froth  is  j 
present.  The  kings  are  at  times  pale  and 
distended  ;  at  other  times  collapsed.  The 
condition  of  the  heart  and  venous  system 
characteristic  of  asphj^xia  is  common.  Marked 
redness  of  the  mucous  membrane  of  the 
stomach,  simulatmg  irritant  poisoning,  has 
been  occasionally  noted.  The  determination 
of  the  fact  of  death  by  hanging  depends  on  a 
consideration  of  these  various  phenomena, 
and  the  absence  of  other  causes  of  death. 

Accident,  Suicide,  or  Homicide? — Hang- 
ing is  rarely  homicidal.  It  signifies  great 
disproportion  of  strength  between  the  assail- 
ant and  the  victim ;  and  therefore,  in  the 
absence  of  this  condition,  there  will  be  in- 
juries indicative  of  a  struggle.  Apart  from 
collateral  cu'cunistances,  homicide  can  only  j 
be  argued  from  the  presence  of  such  injm-ies 
as  could  not  have  been  self-inflicted  or  caused 
accidentally  during  the  act  of  suspension. 
Occasionally  hanging  is  accidental,  as  in 
foolish  experiments  and  insane  imitation.  It 
is  not  necessary  that  the  body  should  be 
entirely  off  the  ground  to  cause  death  by 
hanging.  Many  instances  are  recorded  of 
suicide  by  hanging  in  most  extraordinary 
positions  calculated  to  throw  the  greater  part 
of  the  body-weight  on  the  noose.  I 

Treatment. — This  is  rarely  called  for,  ex- 
cept in  accidents  or  attempted  suicide.  The  ; 
body  must  be  cut  down,  and  artificial  respi- 
ration employed.  Venesection  may  be  had 
recourse  to  for  relieving  cerebral  congestion. 
See  Artificial  Respiration  ;  and  Resusci- 
tation. D.  Ferrier. 

HARKANY,  in  Hungary.— Thermal  ! 
sulphur  waters.    See  Mineral  Waters. 

HARROGATE,    in    Yorkshire.  — 

Saline,  chalybeate,  and  sulphur  waters.  See 
Mineral  Waters.  j 

HASTINGS,    on   the  South-East 
Coast  of  Sussex. — A  mild  climate.  Mean 
winter  temperatm'e,  40°  F.    Exposed  to  the  , 
east,  but  sheltered  fr-om   the   north.  See 
Climate,  Treatment  of  Disease  by. 

HAUT  MAL  (Fr.)— A  synonym  for  epi- 
lepsia gravior.    See  Epilepsy. 

HAY  FEVER.  —  Synon.  :  Cafarrhus 
cestivus  ;  Bostock's  Catarrh  ;  Hay  Asthma  ; 
YicAsthme  d'ete;  Ger.  Frilhsovimercafarrh. 

Definition. — A  catarrhal  affection  of  the 
mucous  membrane  of  the  eyes,  nose,  mouth, 
pharynx,  larynx,  and  bronchi,  accompanied 
by  dyspnoea ;  induced  in  jjersons  predis- 
posed to  it  by  the  action  of  the  pollen  of 
various  plants,  chiefly  of  the  Graminacese ; 
prevalent  during  the  hay  season,  but  sub- 
siding at  its  close ;  and  varying  in  severity 
according  to  certain  atmospheric  conditions,  i 
and  the  amoimt  of  pollen  present  in  the  air.  j 

.(Etiology. — Hay  fever  exists  in  Europe  [ 


and  North  America,  and  it  is  es2ieeially 
common  in  England,  where  the  number  of 
cases  is  annually  double  that  of  any  other 
country.  The  Anglo-Saxon  race  appears 
more  liable  to  it  than  other  races.  It 
prevails  more  among  men  than  women, 
probably  because  the  former  are  most  ex- 
posed to  the  atmosphere  ;  and  inhabitants  of 
towns  visiting  the  country  are  more  liable  to 
attack  than  the  country -people  themselves. 
Dr.  J.  N.  Mackenzie  of  Baltimore  assigns 
hay  fever  to  an  exalted  condition  of  the 
nasal  erectile  tissue,  and  especially  the  por- 
tion covering  the  posterior  end  of  the  inferior 
tm'binated  bone  and  the  septum  immediately 
oiiposite,  rendering  it  more  sensitive  to  the 
action  of  poUen  and  other  irritants ;  and  he 
maintains  that  destruction  of  this  erectile 
tissue  by  the  galvano-cautery  cures  the  dis- 
ease. 

It  has  been  ascribed  by  some  writers  to  the 
sun's  heat  in  the  smnmer  months,  also  to 
certain  odours,  vegetable  and  animal ;  but 
the  experiments  of  Mr.  C.  H.  Blackley  show 
it  to  be  due  to  the  specific  influence  on  cer- 
tain mucous  membranes  of  the  pollen-grains 
of  the  followmg  natm'al  orders  of  plants  : 
Ranunculaceie,  Papaveraceae,  Fumariace^, 
Crucifera5,  Violacese,  CaryophyllaceEe,  Gera- 
niacese,  Legummosie,  Umbelliferae,  Rosaceae, 
Liliaceae,Composit£e,Graminacea5,  and  others, 
both  exotic  and  native.  Different  kinds  of 
pollen  were  ajjplied  to  the  mucous  membrane 
of  (1)  the  nares,  (2)  larynx,  trachea,  bron- 
chial tubes  (by  inhalation),  (3)  conjunctivae, 
(4)  tongue,  lips,  and  fauces ;  and  in  aU  these 
cases  it  produced  the  symptoms  of  hay  fever, 
the  pollen  of  grasses  being  most  potent. 
Amongst  these,  secale  cereale,  or  rye,  exer- 
cised most  marked  effects,  though  greater 
influence  is  generally  attributed  to  antho- 
xanthum  odoratum. 

It  has  been  found  that  large  quantities  of 
pollen  float  in  the  aii'  during  the  summer 
months ;  and  that  the  number  of  cases  of  hay 
fever  depends  on  the  amount  present,  which 
increases  in  warm  damp  weather,  decreases 
when  it  is  very  dry  and  hot,  and  often  nearly 
disappears  after  heavy  rain.  Cold  weather 
reduces  the  number  of  sufferers  by  checking 
the  inflorescence  of  plants.  The  higher  strata 
of  the  atmosphere  appear  to  contain  more 
than  that  immediately  overlying  the  soil ; 
and  Mr.  Blackley  found  the  greatest  number 
of  poUen  particles  at  between  1,000  and  1,500 
feet  above  the  earth's  surface,  whither  they 
are  probably  carried  by  aerial  currents.  The 
munber  of  pollen  grains  present  reaches  its 
maximum  in  June,  when  Mr.  Blackley  col- 
lected 880  in  a  day  on  a  square  centimetre 
of  glass.  The  size  and  forms  of  the  pollen 
grains  vary  greatly  in  the  different  species, 
but  this  does  not  seem  to  influence  their 
action,  which  appears  to  depend  on  the 
pollen  sac  absorbing  moisture  from  the 
contiguous  mucous  membrane  and  bursting, 
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when  the  minute  granules  it  contains  are 
thus  extruded,  and  cause  irritation. 

Symptoms. — An  attack  of  hay  fever  gene- 
rally occurs  without  any  premonitory  distur- 
bance, immediately  on  the  application  of  the 
poUen  to  the  mucous  surfaces — for  instance, 
when  the  person  enters  a  hay-field.  The  first 
symptoms  are  itching  of  the  parts  with  which 
the  particles  come  in  contact,  beginning  with 
the  hard  palate  and  fauces,  and  then  extend- 
ing to  the  nostrils,  the  eyes,  and  face,  though, 
if  the  wind  be  strong,  the  eyes  may  be  first 
attacked.  The  catarrhal  stage  follows,  marked 
by  violent  fits  of  sneezing,  and  running  from 
the  eyes  and  nose,  with  occasional  pains  in 
the  head  and  in  the  frontal  sinuses ;  then 
the  submucous  tissue  of  the  nares  swells ; 
and  in  a  short  time  both  nostrils  become 
blocked  and  impervious  to  air.  A  change 
to  the  recumbent  position,  however,  if  the 
patient  lies  on  one  side,  will  often  re-open 
the  uppermost  nostrU,  while  the  other,  as 
the  result  of  gravity,  becomes  still  more 
occluded.  The  sneezing  will  continue  with- 
out fresh  application  of  pollen,  as  at  night, 
when  the  subsidence  of  the  swelling  restores, 
or  even  exaggerates,  the  sensibility  of  the 
Schneiderian  membrane.  The  alse  nasi  be- 
come red  and  inflamed,  and  occasionally 
bleed.  The  discharge  after  this  becomes 
less  in  quantity,  inspissated  and  puriform, 
and  finally  subsides.  In  the  eyes,  the  sweU- 
Lng  of  the  submucous  tissue  causes  closure  of 
the  lachrymal  canals  and  nasal  ducts;  and 
considerable  injection  of  the  conjunctival 
capillaries  is  apparent.  Sometimes,  but  rarely, 
oedema  of  the  eyelids  follows.  Simiiar  to  the 
nose-symptoms  are  those  occurring  in  the 
throat,  some  swelling  taking  place  in  the 
pharynx,  which  gives  rise  to  partial  closure 
of  the  Eustachian  tiibes,  and  hence  to  a 
certain  degree  of  deafness.  Slight  feverish- 
ness  is  occasionally  present,  the  pulse  quick- 
ening to  100,  and  the  temperature  slightly 
rising ;  but  in  a  large  number  of  cases  pyrexia 
is  entirely  absent.  The  changes  which  take 
place  in  the  mucous  membrane  of  the  air- 
passages  give  rise  to  asthmatic  symptoms, 
such  as  tightness  of  the  chest,  difficult  and 
wheezy  breathing,  with  prolonged  expiration, 
and  some  dry  cough,  followed,  at  the  close 
of  the  attack,  by  expectoration. 

The  catarrhal  symptoms  are,  however, 
more  characteristic  than  the  asthmatic, 
which  are  not  invariably  present. 

The  liability  to  attack  lasts  generally  from 
three  to  four  weeks  in  summer,  but  its  dura- 
tion depends  on  the  presence  of  the  exciting 
cause,  which,  if  not  removed,  may  cause  the 
malady  to  last  for  months.  A  fall  of  rain  will 
diminish  the  disorder  by  clearing  the  air  of 
pollen ;  exercise,  which  increases  the  number 
of  respirations  and,  therefore,  of  pollen  grains 
inspired,  will  render  it  more  severe ;  while 
each  attack  makes  the  individual  more  sus- 
ceptible to  this  subtle  influence,  and  conse- 


quently augments  the  probability  of  other 
seizures.  As  a  rule,  hay  fever  has  no  com- 
phcations,  and  passes  away  completely  on 
the  removal  of  the  exciting  cause.  Constant 
recurrence  of  the  attacks  has  been  noticed 
to  lead  to  deafiiess,  owing  to  catarrh  of  the 
Eustachian  tubes. 

Diagnosis. — The  diagnosis  of  hay  fever 
from  other  affections  is  easy,  as  the  fact  of 
the  catarrhal  symptoms  occurring  only  in 
summer  separates  it  firom  an  ordinary  '  cold 
in  the  head '  ;  while  their  combination  with 
dyspnoea  in  hay  fever  prevents  it  being  mis- 
taken for  spasmodic  asthma  arising  from  other 
causes,  in  which  there  is  usually  no  catarrh. 

Prognosis. — The  prognosis  is  favourable 
if  the  p  atient  be  removed  fi:om  the  exciting 
cause,  as  the  asthmatic  symptoms  seldom, 
if  ever,  lead  to  pulmonary  emphysema,  or  to 
any  permanent  change  in  the  bronchi. 

Treatment. — The  most  obvious  course  in 
the  treatment  of  hay  fever,  but  not  always 
the  most  easy  one,  is  to  avoid  exposure  to 
pollen.  Mr.  Blackley  notices  that  a  small 
amount  of  this  material  might  exist  without 
giving  rise  to  hay  fever,  but  if  ten  particles 
of  pollen  were  detected  on  the  glass  sUde  ex- 
posed to  the  air  for  twenty-four  hours,  symp- 
toms were  sure  to  appear  in  persons  liable 
to  it.  Sufferers  from  this  complaint  should 
avoid  hay-fields,  hay-ricks,  and  much  ex- 
posure and  exertion  in  the  country  during 
the  hay  season,  and  should  remain  to  a  great 
extent  within  doors ;  but,  where  circumstances 
admit,  change  to  the  seaside  is  highly  desir- 
able, and  it  frequently  effects  a  speedy  cure. 
Even  on  the  coast  some  care  must  be  taken 
to  select  a  locality  free  fi*om  vegetation ;  for 
if  the  wind  blows  from  the  land,  and  hay- 
grass  be  flowering  at  the  time,  an  attack  may 
be  induced.  Choice  should  be  made  of  a 
seaside  place  backed  by  high  chffs,  and 
where  the  prevailing  winds  are  from  the  sea. 
Another  method  of  avoiding  attacks  is  by  sea 
voyages  or  short  yachting  cruises,  imdertaken 
during  the  hay  season,  and  many  sufferers 
enjoy  complete  exemption  in  this  way.  Of 
other  localities,  high  mountain  stations,  where 
there  is  more  grazing  than  hay-growing,  and 
closely  inhabited  cities  with  few  parks  or 
grassy  squares,  are  to  be  preferred.  Carbolised 
cotton-wool  and  other  available  respirators 
are  sometimes  used  with  advantage. 

The  medicinal  treatment  consists,  first,  in 
combating  the  general  predisposition  to  the 
complaint  by  tonic  measures  ;  and,  secondly, 
in  allaying  the  local  irritation. 

The  first  object  is  best  achieved  by  shower 
baths,  and  by  such  tonics  as  iron,  quinine, 
nux  vomica,  sulphate  of  zinc,  and  arsenic. 
Lotions  of  sub-acetate  of  lead  or  sulphate  of 
zinc  applied  to  the  eyes  and  inner  surface  of 
the  nostrils  give  some  relief ;  but  the  writer 
has  found  the  most  successful  results  from 
brushing  the  ulterior  of  the  nostrils  and 
pharynx  with  a  solution  of  hydrochlorate  of 
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cocaine  (20  per  cent.)  with  a  curved  brush. 
Sir  Andrew  Clark  strongly  recommends  the 
application  of  a  combination  of  glycerine  of 
carbolic  acid,  quinine,  and  perchloride  of  mer- 
cury to  the  floor  of  the  nares  and  pharynx. 
Various  sprays  are  exceedingly  useful,  such 
as  those  of  solutions  of  carbolic  acid  (eight 
grains  to  an  ounce),  sulphurous  acid  (equal 
parts  with  water),  sulphate  of  quinine  (two 
grains,  with  acid,  to  an  ounce),  and  tannic 
acid  (four  gi-ains  to  an  ounce) ;  but  the  best 
of  all  is  a  solution  of  cocaine  (8  to  10  per 
cent.),  which  reduces  the  sensibility  of  the 
parts  affected.  The  spray  may  be  applied, 
with  proper  precautions,  to  all  the  irritated 
surfaces — eyes,  nose,  throat,  and  larynx — 
with  great  relief. 

C.  Theodore  Williams. 

HEADACHE.— Synon.  :  Cephalalgia  ; 
Fr.  Douleur  de  tete ;  Ger.  Kopfsclimerz. — 
Pain  or  uneasiness  in  the  head  is  very  vari- 
able in  its  nature,  and  is  produced  by  a  great 
number  of  causes.  It  is  present  at  some 
period  or  other  in  the  course  of  most  acute, 
and  many  chronic  diseases ;  and  may  be 
associated  or  not  with  organic  change  in  the 
brain,  or  in  other  organs  of  the  body. 

Symptoms.  —  Headache  presents  many 
varieties.  It  may  be  slight  or  most  intense  ; 
superficial  or  deep-seated.  It  may  be  more  ^ 
or  less  confined  to  particular  parts,  as  the 
forehead,  the  temples,  the  occiput,  or  vertex. 
Sometimes  the  pain  is  limited  to  one  spot,  | 
producing  the  sensation  as  if  a  nail  were 
being  driven  into  the  head,  when  it  is  called 
rlaviis.  It  may  extend  over  one  side  of  the 
liead,  as  in  hemicrania,  or  megi'un ;  or  be 
generally  diffused.  Headache  presents  every 
variety  of  character — dull,  sharp,  cutting,  &c. 
Its  accession  may  be  sudden  or  gradual ;  and 
the  paroxysms  may  be  of  the  shortest  possible 
duration,  or  may  extend  over  hours,  days,  or  j 
months.  The  pain  may  be  simple,  or  asso- 
ciated with  various  perverted  sensations,  such 
as  giddiness,  tingling  in  the  limbs,  disordered 
hearing,  or  disturbances  of  vision. 

Varieties. — For  practical  purposes  head- 
aches may  be  arranged  in  the  following 
order : — 

1.  Structural  headache^  or  headache  de- 
pendent upon  disease  within  the  cranium. 

2.  Congestive  headache. 

3.  Nervous  or  sich,  headache — hemicrania 
or  megrim. 

4.  toxcBmic  headache. 

1.  Structural  headache. — This  may  be  due 
to  any  of  the  many  forms  of  disease  of  the 
brain,  or  of  its  membranes,  such  as  menin- 
gitis, cerebral  softening,  abscess  of  the  brain, 
cerebral  tumour,  &c. ;  or  it  may  be  premoni- 
tory of  cerebral  softening.  It  is  nevertheless 
often  wanting  in  these  disorders,  and  the 
locality  of  the  paua,  when  present,  by  no 
means  corresponds  with  that  of  the  lesion. 
As  a  rule,  the  pain  of  organic  disease  is  fixed 


and  habitual,  though  sometimes,  as  in  abscess 
or  cancerous  tumour,  it  may  be  of  an  inter- 
mittent character.  If  there  be  sickness  asso- 
ciated with  it,  the  sickness  occurs  without 
any  apparent  gastric  disorder,  and  the  pain 
continues  after  the  sickness  ceases.  Stooping, 
and  even  the  recimibent  posture,  aggi'avates 
tlie  pain,  whilst  it  is  lessened  by  elevating  the 
head.  If  organic  disease  be  suspected,  the  colla- 
teral symptoms  must  be  carefully  scrutinised 
and  weighed.  It  rarely  happens  that  organic 
disease  needs  to  be  inferred  from  pain  alone. 

2.  Congestive  headache. — Many  forms  of 
headache  depend  upon  a  greater  or  less  de- 
gree of  congestion  of  the  vessels  of  the  brain ; 
the  congestion  being  either  active  or  passive. 

Active  congestion  may  be  caused  by  hyper- 
trophy of  the  left  ventricle  of  the  heart, 
general  plethora,  catamenial  irregularities, 
mental  or  emotional  excitement,  and  other 
conditions.  The  pain  in  such  cases  is  of  an 
obtuse  character,  affectmg  the  whole  or  a 
part  of  the  head,  particularly  the  forehead 
and  occiput.  It  is  accompanied  with  a  sense 
of  pulsation  in  the  ears,  flushed  face,  glitter- 
ing eyes,  and  giddiness  on  stooping. 

Passive  congestion  may  be  produced  by 
dyspncea,  by  asthma,  by  valvular  disease  of 
the  heart,  or  by  disordered  action  of  the  liver, 
bowels,  and  skm ;  it  may  be  an  after-effect 
of  drunkenness ;  or  may  result  from  any 
cause  which  can  produce  a  state  of  debility 
in  the  vessels  of  the  brain,  such  as  general 
anaemia,  exhaustion  from  fatigue,  loss  of 
blood,  leucorrhcea,  or  that  following  over- 
excitement,  mental  exertion,  or  bodily  fatigr.e 
— causes  which  all  favour  congestion.  When 
the  headache  is  induced  by  anaemia,  debility, 
or  indigestion,  the  pain  occurs  generally 
across  the  forehead  or  at  the  top  of  the  liead. 

3.  Nervous  or  sick  lieadache,  hemicrania 
or  megrim. — This  disorder  is  discussed  in  a 
separate  article.    See  Megrim. 

4.  Toxaniic  headache. — The  headache 
which  attends  all  fevers  and  inflammatory 
disorders,  though  due  in  some  measure  to 
cerebral  congestion,  is  chiefly  caused  by  the 
action  of  the  blood,  altered  in  chai-acter  and 
elevated  in  temperatm-e,  on  the  nervous  ele- 
ments of  the  brain.  In  uriemia  likewise  the 
headache,  which  fi'equently  precedes  or  ac- 
companies the  other  symptoms  pointing  to 
the  existence  of  renal  disease,  results  from 
the  morbid  condition  of  the  blood.  So  also, 
in  some  persons,  breathing  the  impure  air  of 
a  crowded  room,  or  the  products  of  the  com- 
bustion of  gas,  will,  by  the  imperfect  decar- 
bonisation  of  the  blood,  speedily  produce  a 
headache. 

Diagnosis. — Besides  the  above  varieties  of 
headache,  pain  about  the  head  external  to 
the  brain  may  be  produced  by  rheumatic 
affections  of  the  scalp,  with  tenderness  of 
the  skin  and  rheumatism  in  other  parts ;  by 
syphilitic  affections  of  the  periosteum  or 
bone  ;  by  inflammation  of  the  scalp,  com- 
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mencing  erysipelas,  &c ;  and  by  trigeminal 
and  other  varieties  of  neuralgia.  Headache 
may  be  discriminated  from  neuralgia  by  its 
mode  of  accession ;  by  the  generally  longer 
duration  of  the  attack  ;  and  by  the  more 
complete  intermissions. 

Treatment. — The  treatment  of  headache 
must  necessarily  depend  upon  the  peculiari- 
ties of  each  individual  case.  In  organic  or 
toxaemic  headache,  the  disease  with  which  it 
is  associated,  and  not  the  symptom  itself,  will 
of  com-se  be  the  object  of  consideration,  and 
the  treatment  will  be  found  discussed  in 
connexion  with  these  special  morbid  states. 
The  same  remark  applies  to  many  forms  of 
congestive  headache,  such  as  those  produced 
by  disease  of  the  heart,  asthma,  &c.  If  cata- 
menial  irregularities  or  uterine  disorders  are 
the  exciting  cause,  these  must  be  treated  by 
approfiriate  measures.  If  anaemia  or  debility 
be  present,  then,  in  the  intervals  between  the 
paroxysms,  iron  in  some  form,  either  alone  or 
in  combination  with  quinine  or  some  vege- 
table bitter,  must  be  given.  During  the 
paroxysms  a  little  sal  volatile,  a  cup  of  soup 
or  strong  tea  or  coffee,  or  some  weak  alcoholic 
stimulant,  may  be  of  service.  Where  anaemia 
is  not  a  prominent  symptom,  or  when  the 
disorder  assumes  a  periodical  or  intermittent 
character,  quinine  alone,  in  doses  of  two  or 
three  grains  twice  or  three  times  a  day,  may 
be  given;  and  if  this  fails  to  afford  relief, 
arsenic  is  often  of  signal  service.  Great 
benefit  is  frequently  afforded  in  the  latter 
cases  by  the  careful  administration  of  alco- 
hol or  other  alcoholic  stimulant  during  the 
paroxysm.  Except  when  the  headache  is 
associated  with  general  plethora  or  active 
congestion,  strong  purgatives  are  to  be 
avoided,  and  the  bowels  are  to  be  regulated 
by  the  mildest  aperient  which  will  answer 
the  purpose.  The  patient's  habits  and  mode 
of  life  must  also  be  strictly  regulated ;  and 
care  must  be  enjoined  as  to  diet,  sleep,  cloth- 
ing, and  exercise,  especially  if  the  headache 
be  associated  with  dyspepsia.  If  dyspeptic 
symptoms  are  prominent,  or  if  the  pain  be 
connected  with  a  gouty  diathesis,  then  these 
disorders  must  be  treated  with  their  appro- 
priate remedies. 

If  during  the  paroxysms  the  head  be  hot 
and  the  face  flushed,  warm  or  cold  lotions, 
iced  water,  or  eau-de-Cologne  may  be  applied ; 
a  warm  douching  may  be  useful  in  some 
cases.  Occasionally  in  severe  attacks  a  few 
leeches  may  be  placed  on  the  temples  or 
behind  the  ears  with  advantage,  or  a  blister 
to  the  nape  of  the  neck,  but  never  if  the 
face  be  pale  and  the  pulse  feeble.  Compres- 
sion of  the  temporal  arteries  with  a  pad,  stis- 
tained  pressure  around  the  head,  or  holding 
the  arms  high  above  the  head,  wiU  sometimes 
reheve  severe  congestive  headache. 

The  treatment  of  sick  headache  is  discussed 
xmder  the  article  Megrim. 

P.  W.  Latham. 


HEALING-  SPRINGS,  in  Bath 
County,  Virginia,  U.S.A. —Thermal 
waters.    8ee  Mineral  Waters. 

HEALTH,  Maintenance  of.— /See  Dis- 
ease, Causes  of;  Personal  Health;  and 
Public  Health. 

HEARING,  Disorders  of.  —  These 
disorders  may  be  grouped  under  three 
classes,  namely :  (a)  Partial  or  complete 
loss  of  hearing,  or  deafness  ;  (b)  Exalted 
hearing  (so-called) ;  (c)  Perverted  hearing 
j  or  tinnitus.  They  may  be  due  to  various 
;  conditions  quite  independent  of  any  actual 
disease  of  the  auditory  apparatus,  and  only 
such  causes  of  disordered  hearing  will  be 
considered  in  the  present  article  as  are  not 
due  to  changes  in  the  conducting  portion  of 
j  the  ear,  which  can  be  demonstrated  by  the 
different  methods  of  examination,  or  to 
recognised  affections  of  the  nervous  appara- 
tus connected  with  hearing.  These  will  be 
found  discussed  under  the  article  Ear^ 
Diseases  of. 

(a)  Partial  or  complete  loss  of  hearing. — 
Perhaps  the  deafness  due  to  accumulations 
of  cerumen,  which  so  frequently  interfere  for 
a  time  with  the  hearing  of  persons  whose 
ears  are  free  from  disease,  should  be  regarded 
as  disordered  hearing,  rather  than  as  a 
symptom  of  a  pathological  condition.  As 
nothing  more  energetic  than  cai-eful  syringing 
is  required  to  remove  such  obstructions,  it 
will  be  sufficient  to  observe  that  in  this  pro- 
ceeding the  nozzle  of  the  syringe  should  be 
directed  along  the  roof  of  the  external  canal. 
Amongst  a  very  large  number  of  people  with 
the  organs  of  hearing  in  an  apparently 
healthy  state,  some  few  will  be  found  upon 
whom,  throughout  their  lives,  certain  notes 
produce  no  response.  They  wUl  not,  for 
example,  be  able  to  hear  the  sounds  made 
by  grasshoppers,  or  the  singing  of  some- 
birds — the  call  of  a  partridge,  for  instance  ; 
and  in  most  persons,  as  age  advances,  the 
very  high  notes  are  lost.  To  prove  this,  it 
is  only  necessary  to  blow  one  of  Mr.  Galton's 
whistles  in  a  room  full  of  people,  when  a 
considerable  proportion  of  the  assembly  will 
fail  to  catch  the  high  notes,  which  are  dis- 
tinctly heard  by  the  rest ;  and  although  this 
failure  is  also  noticeable  in  many  nervous 
affections,  all  other  sounds  will  perhajDS  ba 
heard  quite  normally  by  these  individuals. 
Emotional  influences  play  a  very  large  part 
in  the  destruction  or  suspension  of  hearing, 
and  this  is  especially  observable  in  the  case 
of  women.  The  unexpected  sight  of  a  dead 
husband,  hearing  of  the  death  of  a  dear 
friend,  the  proposal  of  a  severe  surgical 
operation  on  a  relative,  a  quarrel,  an  alarm 
of  thieves,  and  witnessing  a  carriage  accident, 
have  each  within  the  knowledge  of  the  writer 
been  followed  by  intense  and  sudden  deaf- 
ness, which  has  only  been  partially  recovered 
from.    The  same  effect  has  been  noticed 
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with  men  who  have  been  siibjected  to  pro- 
longed mental  strain,  in  connexion  with 
literary  work,  or  during  commercial  crises. 
It  has  been  recorded  that  a  deaf-and-dumb 
child  has  suddenly  recovered  hearing,  after 
the  discharge  from  the  bowels  of  eighty- 
seven  lumbrici  and  a  large  number  of  oxy- 
urides  {Journ.  of  Med.  Soc,  1844).  Com- 
plete loss  of  hearing,  extending  over  seve- 
ral months,  was  on  one  occasion  followed 
by  perfect  hearing  in  a  girl  of  lifteen,  on  the 
first  appearance  of  menstruation.  The  tem- 
porary effect  of  quinine  and  salicylic  acid  on 
the  hearing  is  well  known,  but  when  quinine 
has  been  administered  in  large  doses,  and 
for  a  long  period,  this  sjiecial  sense  is  not 
usually  injured  permanently.  Amongst 
the  diseases  which  often  induce  a  lasting 
deafness,  without  any  perceptible  local 
change  in  the  conducting  portion  of  the  ear, 
may  be  included  mumps,  many  of  the  fevers, 
and  diphtheria  ;  for  although  in  the  two 
latter  instances  the  middle  ear  often  suffers, 
this  is  not  always  the  case,  and  the  imme- 
diate cause  of  the  deafness  must  be  sought 
in  the  products  of  intlammation  which  have 
been  left  within  the  cranium.  The  same 
explanation  is  probably  also  the  correct  one 
in  those  instances  where  children  lose  for 
■ever  all  hearing  power  after  cerebral  excite- 
ment or  congestion.  Habitual  and  obstinate 
constipation  is  sometimes  attended  with  loss 
of  hearing,  which  returns  after  the  action  of 
jnirgative  medicine.  A  clot  of  blood  within 
the  cranium,  whilst  causing  hemiplegia  of 
the  opposite  side,  may  destroy  the  hearing 
on  tlie  same  side  as  the  effusion ;  and  a  case 
is  on  record  in  which  closure  of  the  cerebro- 
spinal foramen  gave  rise  to  this  symptom. 

(b)  Exalted  hearing.  —  "What  is  termed 
'  exalted  hearing '  will  generally,  on  careful 
examination,  be  found  to  be  not  so  much  a 
definite  change  in  the  capacity  of  the  hear- 
ing apparatus  to  receive  impressions,  as  an 
inability  on  the  part  of  the  patient  to  receive 
such  impressions  without  an  iindue  effect  on 
the  nervous  centres  being  produced.  Thus 
in  many  inflammatory  states  of  the  brain 
or  its  membranes  this  symptom  is  often  a 
prominent  one.  It  is  also  not  micommonly 
met  with  in  hysterical  and  nervous  persons. 

(c)  Perverted  hearincf.— Attendant  on  most 
of  the  above  examples,  and  closely  allied  to 
deafness,  is  the  often  persistent  tinnitus  ;  but 
there  are  conditions  in  which  this  distressing 
symptom  is  the  chief  and  solitary  trouble. 
Thus  tinnitus,  with  a  feeling  of  pulsation  in 
the  ear,  is  occasionally  the  first  warning  of 
an  intracranial  aneurysm ;  whilst  a  furious 
tinnitus  and  the  hearing  of  strange  noises 
sometimes  precede  an  attack  of  acute  mania. 
Patients  who  have  been  the  subjects  of 
malarial  fevers  and  sunstroke  often  complain 
of  tinnitus  ;  and  as  in  all  cases  of  disease  of 
the  ears,  when  present,  it  is  the  most  in- 
tractable of  symptoms,  so  it  is  when  the  ears 


have  not  been  the  seat  of  any  malady  or 
injury. 

Treatment. — Since  all  the  above  states 
of  disordered  hearing  may  strictly  be  said 
to  be  due  to  causes  which  are  in  them- 
selves abnormalities  of  one  part  or  another 
of  the  organism,  it  is  to  these  that  the 
treatment  will  naturally  be  directed  rather 
than  to  alterations  in  hearing  which  in  truth 
are  merely  symptoms.  See  Ear,  Diseases 
of ;  and  Tinnitus.  W.  B.  Dalby. 

HEART,  Diseases  of.— The  study  of 
this  class  of  diseases  has  reference  to  the 
immediate  pathological  changes  which  occur 
in  the  heart  itself,  and  to  the  consequences 
or  results  of  these  changes  upon  its  fimction, 
that  is  to  say,  upon  the  circulation  of  the 
blood.  The  latter  portion  of  the  siibject  will 
be  found  discussed  in  the  articles  which 
have  reference  to  disorders  of  the  special 
organs  of  circulation  ;  and  it  will  therefore 
be  necessary  in  this  place  to  summarise 
only  the  morbid  changes  which  affect  the 
heart  itself,  and  this  merely  as  an  introduc- 
tion to  the  full  description  of  those  changes 
contained  in  the  following  articles,  or  which 
win  be  foimd  in  other  parts  of  this  work. 

1.  The  heart  may  be  dis2Jlac.ed,  misplaced, 
or  malformed.  2.  Its  various  textures,  in- 
cluding the  coverings,  the  lining  membrane, 
the  valves,  and  the  walls,  are  liable  to  acute 
and  chronic  inflammation  and  their  effects. 
3.  The  organ  itself  as  a  whole  may  be  in- 
creased in  size,  either  by  general  dilatation 
of  one  or  of  more  of  its  cavities,  or  partially, 
as  by  aneurysm,  of  the  walls  ;  or  by  an  addi- 
tion to  its  volume,  by  hypertrophy  of  its 
muscular  structure,  of  the  fatty  tissue  which 
exists  beneath  the  pericardimn,  or  of  the 
connective  tissue  which  binds  the  muscular 
fibres  together.  4.  Its  volume  may  be  di- 
minished by  simple  or  general  atrophy  ;  or 
by  the  walls  of  one  or  more  of  its  cavities 
being  wasted  and  thinned.  5.  Its  walls  are 
liable  to  various  forms  of  degeneratio7i — more 
especially  fatty,  granular,  calcareous,  and 
jngmentary.  6.  They  may  be  the  seat  of 
fibroid,  disease,  and  of  various  morbid 
groivths,  such  as  cancer,  tubercle,  syphi- 
litic formatiojis,  or  hydatids.  7.  Conges- 
tion and  hemorrhage  may  occur  in  the 
walls  of  the  heart.  8.  These  are  liable  also 
to  such  injiuries  as  rupture — whether  sponta- 
neous or  as  the  result  of  violence ;  and  to 
various  kinds  of  ivounds  and  their  effects. 
9.  The  nervous  apparatus  of  the  heart  may 
be  affected,  as  in  angina  pectoris.  10.  And, 
lastly,  the  reader  will  find  discussed  under 
the  head  oi  functional  disorders  of  the  heart, 
certain  distm'bances  in  its  action  and  sensi- 
bility which  cannot  be  clearly  referred  to 
any  distinct  lesion.  Richard  Quain. 

HEART,  Abscess  of. —  See  Heart, 
Inflannnation  of;  and  Heart,  Pysemic  Ab- 
scess of. 
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HEART,  Aneurysm  of. — Definition. 

A  simple  depression  or  a  sacculus  formed  in 
the  walls  of  the  heart,  and  communicating  by 
an  orifice,  varying  iu  size,  with  one  or  more 
of  its  cavities. 

The  term  '  aneurysm  of  the  heart '  has  not 
been  always  used  in  this  sense.  It  was  first 
appHed  by  Lancisi  and  subsequently  by 
Bouilleau  to  any  dilatation  of  the  heart, 
whatever  its  cause  or  its  character.  Cases 
of  the  disease,  as  the  term  is  now  understood, 
were  published  by  Galeatti  and  John  Hunter 
in  17 57.  In  this  country,  Dr.  Thurnam,  Dr. 
Peacock,  more  recently  Dr.  Wickham  Legg, 
and  others  have  treated  the  subject  fully. 
In  France  aneurysm  of  the  heart  has  been 
described  specially  by  Breschet  and  by  Pel  vet ; 
whilst  in  Germany,  Lobstein,  Lobl,  and  Hart- 
mann  have  written  upon  it  at  length.  A  fall 
account  of  the  researches  of  these  and  several 
other  writers  will  be  found  in  the  work  of 
M.  Pelvet — Des  Anevrysmes  du  Coeur,  Paris, 
1867 — and  in  the  Bradshaw  Lecture  at  the 
Eoyal  College  of  Physicians  by  Dr.  Wickham 
Legg. 

jEtiology  and  Pathology. — The  essential 
condition  which  leads  to  anem-ysm  of  the 
heart  is  a  change  in  a  portion  of  the  heart's 
texture,  by  which  the  resisting  power  of  the 
affected  part  against  the  pressure  of  the  blood 
from  within  the  cavity  is  diminished.  Under 
such  circumstances  a  simple  depression,  corre- 
sponding to  the  weakened  spot,  may  be  first 
formed  on  the  inner  surface  of  the  heart. 
This  gradually  extends  through  the  cardiac 
wall  towards  the  external  surface,  where 
the  resistance  becomes  less,  and  where  a 
pouch  or  sac  is  then  formed,  communicating 
with  the  cavity  of  the  heart,  it  may  be  by  a 
neck.  The  weakened  condition  referred  to  is 
attributable  in  different  instances  to  inflam- 
mation of  the  substance  of  the  heart,  whether 
acute  or  chronic ;  to  syphilitic  or  other 
growths ;  to  fibroid  and  to  fatty  degenera- 
tion. 

(a)  Inflammation  of  the  heart,  affecting 
either  the  endocardium  or  the  substance  of 
the  heart  itself,  may  lead  to  softening  and 
ulceration ;  and  both  conditions  have  been 
found  in  connexion  with  aneurysm.  Inflam- 
mation may  also  lead  to  the  formation  of 
pus  in  the  walls  of  the  heart ;  and  cases  are 
recorded  in  which,  the  contents  of  the  sac 
thus  formed  having  been  discharged  into  the 
circulation,  the  cavity  became  converted  into 
an  aneurysmal  pouch  (Dr.  Wilks,  Path.  Soc. 
Tra/ns.,  vol.  xii.)  Cases  of  aneurysm  of  this 
character  may  be  regarded  as  originating  in 
acute  inflammation  of  the  heart. 

In  a  still  larger  number  of  cases,  in  which 
the  endocardium  and  pericardium,  as  well  as 
the  muscular  walls,  are  involved,  we  find  a 
development  of  fibroid  tissue — a  cirrhosis,  as 
it  were,  of  the  wall  of  the  heart,  as  the  result 
of  chronic  inflammatory  action,  and  as  some 
writers  suppose  of  disease  of  the  coronary 


arteries.  In  these  cases  the  fibroid  tissue  is- 
stretched  at  each  systole  of  the  heart,  and  it 
returns  less  and  less  to  its  former  dimensions, 
owing  to  its  want  of  elasticity.  Thus  by 
degrees  the  portion  of  the  heart  affected 
yields  and  is  pushed  outwards,  forming  a  sac 
of  a  more  or  less  globular  shape. 

(6)  Growths  in  the  heart,  whether  syphi- 
Htic  or  tuberculous,  imdergoing  the  process 
of  softening,  may  lead  to  the  formation  of 
aneurysm,  as  in  the  conditions  jiist  described. 

(c)  Fatty  degeneration  may  give  rise  to 
the  formation  of  aneurysm.  First,  a  circum- 
scribed portion  of  softened  tissue  in  the  wall 
of  the  heart,  the  result  of  fatty  degeneration, 
yields  without  rupture  to  the  pressure  of  the 
blood  from  within,  and  thus  allows  of  the 
formation  of  an  aneurysmal  pouch.  Secondly, 
partial  rupture  may  take  place  in  the  muscu- 
lar wall,  and,  haemorrhage  occurring  at  this 
point,  constitutes  what  is  called  '  cardiac 
apoplexy  '  (see  Heart,  Haemorrhage  into  the- 
Walls  of).  The  clot  thus  formed  imdergoes 
the  changes  usual  in  extravasated  blood ;  and 
a  cyst  results,  which  may  ultimately  commu- 
nicate with  one  of  the  cavities  of  the  heart. 
Meriedec  Laennec,  who  wrote  on  aneurysms 
of  the  heart,  believed  that  this  form  of  dis- 
ease was  almost  exclusively  thus  developed. 

With  reference  to  the  relative  frequency  of 
the  various  causes  of  cardiac  aneurysm  just 
enumerated,  the  writer  finds  that  out  of  a 
total  of  56  cases,  the  histories  of  which  were 
collected  by  himself,  in  21  the  walls  had 
imdergone  fibroid  changes,  which  may  have 
occurred  before  or  during  the  progress  of  the- 
aneurysmal  formation ;  in  6  there  was  fatty 
degeneration ;  in  3  the  disease  was  the 
result  of  ulceration ;  in  2  eases  it  appeared 
to  have  originated  in  abscess  ;  and  in  24  the 
materials  were  not  sufficient  for  arriving  at 
an  accurate  conclusion. 

Age. — With  regard  to  the  age  at  which 
this  disease  occurs,  in  62  cases  collected  by 
the  writer  the  oldest  was  eighty-two,  the 
yoimgest  a  child  of  twelve.  Three  cases 
occurred  between  ten  and  twenty  years  of 
age,  10  between  twenty  and  thirty,  14  be- 
tween thirty  and  forty,  10  between  forty  and 
fifty,  7  between  fifty  and  sixty,  10  between 
sixty  and  seventy,  6  between  seventy  and 
eighty,  and  2  between  eighty  and  ninety 
years  of  age.^ 

Sex.—Oi  62  cases,  45  were  males  and  IT 
were  females. 

Anatomical  Characters.  —  Keeping  in 
view  the  several  conditions  under  which 
aneurysm  of  the  heart  can  occur,  we  may 
expect  to  find  a  corresponding  variety  of 
morbid  appearances.  On  laying  open  the 
pericardium  in  cases  in  which  aneurysm  of 
the  heart  exists,  adhesions  which  are  more 
or  less  universal,  or  which  may  be  limited 

1  Sacs  connected  witli  the  cavities  of  the  heart 
have  been  found  at  birth  occasionally.  They  must  be 
regarded  as  malformations. 
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to  the  seat  of  the  disease,  are  very  fre- 
quently found.    The  heart  itself  is  generally 
enlarged;  and  where  the  aneurysm  projects 
externally  it  is  altered  in  shape,  so  much  so 
in  some  instances  that  the  organ  looks  like 
a  double  heart.    The  sac  may  project  from 
the  walls  as  a  rounded  or  conical  tumom- ; 
or,  as  in  an  instance  that  came  under  the 
notice  of  the  writer,  it  may  assume  the 
appearance  of  an  elongated  sac  winding  round 
the  base  of  the  aorta.   Again,  nothing  abnor- 
mal may  be  observed  until  the  heart  is  laid 
open,  when  a  depression  or  an  opening  may 
be  discovered  in  the  walls  of  the  ventricle, 
or  in  the  septum.    In  some  instances  more 
than  a  single  pouch  is  formed :  there  may  be 
several,  each  commimicating  with  the  cavity 
of  the  heart  by  a  separate  or  by  a  common 
opening.    The  size  of  the  tumour  may  vary 
from  that  of  a  bean  to  that  of  an  average- 
sized  cocoa-nut.    The  opening  leading  into 
the  pouch  may  be  the  widest  part  of  the 
sac,  the  aneurysm  being  a  mere  depression 
like  a  watch-glass  or  half  an  egg  ;  or  there 
may  exist  a  constricted  or   defined  neck, 
leading  to  a  tumour  bulging  from  the  walls. 
The  size  of  the  opening  may  vary  from  a 
couple  of  inches  across,  to  one  capable  of 
admitting  only  a  probe.    The  neck  is,  in  a 
few  cases,  described  as  hard  and  cartilagi- 
nous ;  in  others,  as  being  smooth  and  regular, 
or  jagged  and  irregular.    The  walls  of  the 
tumour  may  be  formed  by  the  dilated  and 
thin  walls  of  the  heart ;  or  by  the  walls  con- 
siderably thicker  than  natm-al,  and  altered  in 
texture.    A  very  usual  condition  to  find  is 
that  the  walls  of  the  sac  consist,  proceeding 
from   within    outwards,   of  endocardium ; 
of  fibroid  tissue,  with  or  without  portions  of 
muscular  tissue  ;  and  of  pericardium.  This 
condition  was  described  as  occurring  in  11 
cases.    In  8   cases  the  walls  were  said  to 
consist  only  of  the  endocardium  and  pericar- 
dium, with  fibroid  tissue  between  ;  but  it  was 
found  that  at  the  base  of  the  tumour,  m  all 
these  cases,  all  the  layers  of  the  heart-tissue 
were  present,  and  that  it  was  only  towards 
the  apex  of  the  swelling  that  the  muscidar 
layers  disappeared.    In  3  cases  the  walls  of 
the  anem-ysm  were  said  to  be  composed  of 
a  thin  membrane,  which  appeared  to  consist 
of  endocardium  and  pericardium  only.  In 
3  cases  the  walls  were  of  cartilaginous  con- 
sistence, with  bony  plates  interspersed  in 
the  tissue.    The  thickness  of  the  walls  of 
the  sac  varied  from  that  of  paper  to  three 
lines  or  more.    In  14  cases  the  wall  of  the 
tumour  was  strengthened  by  an  adherent 
pericardium.    The  aneurysmal  cavity  in  the 
majority  of  cases  was  lined  by  smooth  mem- 
brane ;   but  in  a  few  instances,  apparently 
of  acute  formation,  the  walls  consisted  of 
muscular  fibres,  torn  and  separated  by  the 
blood  which  had  been  extravasated  amongst 
them.    The  contents  of  the  sac  are  generally 
in  the  form  of  blood-clots  or  layers  of  fibrin. 


the  outermost  layers  of  which  may  be  more 
or  less  organised  and  adherent  to  the  wall. 

Seat. — Of  the  56  cases  already  alluded  to, 
52  were  in  the  left  ventricle,  3  in  the  right 
ventricle,  and  1  in  the  right  auricle.  Of 
the  52  cases  in  which  the  anem-ysm  was 
situated  in  the  left  ventricle,  22  occupied  the 
apex,  11  the  base,  and  17  were  in  inter- 
mediate situations.  Several  cases  have  been 
recorded  in  which  the  aneurysm  was  situated 
in  the  muscular  septum  between  the  ventri- 
cles ;  in  the  '  undefended  space  ; '  '  or  at  the 
base  immediately  below  the  aortic  valves.  A 
case  of  the  last-named  form  was  recorded  by 
the  writer  in  the  third  volimae  of  the  Trans- 
actions of  the  Pathological  Society.  These 
two  last  forms  are  generally  associated  with 
endocardial  inflammation  and  vdceration. 

Symptoms. — In  13  of  the  56  cases  referred 
to,  the  aneurysm  was  not  discovered  imtil 
after  death ;  no  mention  being  made  of  signs 
or  symptoms  of  its  previous  existence.  In 
the  remaining  cases,  symptoms,  more  or  less 
marked,  indicative  of  heart-disease,  were  pre- 
sent. These  symptoms  were  chiefly — pain, 
dyspnoea,  lividity  of  the  sm-face,  palpitation, 
and  irregularity  of  the  pulse.  In  10  cases 
murmiurs  were  heard,  accompanying  or  re- 
placmg  the  sounds  of  the  heart.  We  thus  see 
that  the  symptoms  of  aneurysm  are  such  as 
may  exist  in  common  with  other  lesions  of 
the  heart ;  and  it  is  extremely  doubtful, 
except  in  presence  of  some  special  circum- 
stances mdicative  of  this  condition,  whether 
we  have  at  om'  command  the  means  of 
diagnosing  the  existence  of  cardiac  aneurysm. 
The  writer  not  long  since  saw,  with  Dr. 
Hoknan,  late  of  Reigate,  a  case  of  grave 
heart-disease,  in  which  extended  dulness  to 
the  left,  and  below  the  usual  situation  of  the 
apex-beat,  with  a  feeble  impulse  m  the  same 
situation,  led  to  a  suspicion  of  the  probable 
existence  of  cardiac  aneurysm. 

Progress,  Duration,  and  Terminations. — 
Pathological  testimony  fully  justifies  the 
;  inference  that  certain  cardiac  aneurysms — 
such  as  those  which  origuiate  in  inflammatory 
softening,  ulceration,  or  the  opening  of  cysts 
into  the  cavities  of  the  heart — are  acute  in 
their  formation.     But   the  like  evidence 
further  testifies  that  the  formation  of  most 
other  aneurysms,  and  the  progress  of  all,  are 
j  of  a  slow  or  chronic  character.    Still  it  would 
seem  to  be  difficult,  if  not  impossible,  to 
determine  the  duration  of  the  disease  in  any 
given  instance,  inasmuch  as  many  cases,  for 
example,  have  been  found  in  the  post-mortem 
room,  which  had  not  given  rise  to  any  special 
I  symptoms ;  whilst  in  other  cases  the  pre- 
existence  of  heart-disease  before  the  forma- 
'  tion  of  aneurysm  rendered  it  equally  impossi- 
ble to  fix  a  date  for  the  development  of  the 
j  latter  special  disease. 

\     I  A  case  of  this  character,  apparently  congenital, 
was  described  by  Dr.  Angel  Money  in  a  child  five 
'  years  old.  See  Path.  Soc.  Trans.,  vol.  sxxviii.  p.  97. 
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Death  may  result  from  the  disturbance  of 
the  heart's  action,  induced  by  the  presence  and 
the  extent  of  the  disease  ;  from  the  aneurysm 
opening  into  the  pericardium;  or  from  its 
burrowing  in  the  wall  of  the  heart,  and  open- 
ing Lato  another  cavity  of  the  organ  different 
from  that  in.  which  it  originated.  Lastly, 
one  or  two  cases  are  recorded  in  which  a  cure 
of  the  disease  had  apparently  been  effected  by 
the  walls  of  the  sac  becoming  indurated  or 
calcified. 

Diagnosis  and  Pkognosis. — Seeing  how 
extremely  obscure  the  clinical  history  of 
these  cases  is,  it  would  be  impossible  to  speak 
more  definitely  either  as  to  the  diagnosis  or 
the  prognosis  of  the  disease  than  has  been 
done  under  the  preceding  head. 

Treatment. — The  treatment  of  cardiac 
aneurysm  must  be  such  as  would  be  adopted 
in  any  other  form  of  grave  heart-disease,  and 
according  to  the  special  circumstances  of, 
and  indications  in,  each  case.  We  can  only 
seek  to  mitigate  the  more  urgent  symptoms, 
whether  local  in  the  heart  itself,  or  more 
generally  affecting  distant  organs. 

Richard  Quain. 

HEART,  Apoplexy  of. — See  Heart, 
Hiemorrhage  into  the  Walls  of. 

HEART,  Atrophy  of. — Definition. — 

A  diminution  in  the  size  and  weight  of  the 
heart  as  a  whole ;  or  a  diminution  in  size  of 
one  part  of  the  heart  in  relation  to  the  whole 
organ. 

^Etiology. — The  causes  of  atrophy  of  the 
heart  are  either  general  or  local.  With  respect 
to  the  general  causes  of  atrophy,  the  heart  is 
found  reduced  ia  volume  together  with  the 
other  organs  of  the  body,  in  cases  of  maras- 
mus, of  phthisis,  of  syphilis,  cancer,  &c.  Prob- 
ably one  of  the  smallest  hearts  on  record — 
one  which  weighed  but  3/j;  ounces — was 
found  by  Dr.  Church  in  the  body  of  a  woman 
aged  forty-seven,  who  died  of  cancer  of  the 
pylorus,  after  an  illness  characterised  by 
'  gradual  starvation  '  of  more  than  seventeen 
months'  duration.  With  reference  more 
especially  to  phthisis,  as  affecting  the  size  of 
the  heart,  an  analysis  of  171  cases,  made  by 
the  writer  at  the  Brompton  Hospital,  showed 
that  this  organ  was  below  the  average  weight 
in  54"4  per  cent.  Diseases  of  a  sub-acute 
character,  such  as  typhoid  fever  when  pro- 
tracted in  its  course,  may  lead  likewise  to 
wasting  of  the  heart.  The  heart  is  also  occa- 
sionally congenitally  small. 

The  local  causes  of  atrophy  of  the  heart  are 
chiefly  two — namely,  (1)  pressure  by  pericar- 
dial adhesions  upon  the  heart,  by  mediastinal 
tumours,  by  fatty  growth  beneath  the  peri- 
cardium, and  other  like  conditions ;  and  (2) 
interference  with  the  circulation  in  the 
coronary  arteries,  as  in  the  conditions  just 
enumerated,  or  as  a  result  of  malformation 
or  of  disease  of  the  vessels  themselves. 

Partial  atrophy  of  the  heart,  when  it  occurs, 


j  may  be  said  to  be  referable  to  insufficient 
[  blood-supply  from  vascular  disease  or  from 
j  local  pressure  ;  or  from  fatty  infiltration. 

Anatomical  Characters. — The  heart  in 
I  simple  atrophy  presents  a  general  uniform 
'  diminution  in  size,  as  regards  both  its  walls 
and  its  cavities  ;  and  in  its  weight.  In  local 
atrophy,  a  portion  of  the  cardiac  wall,  more 
or  less  extensive,  or  of  one  of  the  divisions  or 
cavities  of  the  heart,  may  be  found  to  be 
below  the  ordinary  dimensions.  The  colour 
of  the  atrophied  heart  may  be  normal ;  it  is 
frequently  pale;  and  it  is  occasionally  of  a 
deep  reddish-brown.  The  pericardium,  not 
shrinking  proportionately  with  the  muscular 
substance,  may  present  a  puckered,  opaque, 
and  cedematous  aspect,  '  like  a  withered 
apple  '  (Laennec)  ;  and  for  the  same  reason 
the  coronary  vessels  may  be  tortuous  and 
prominent.  The  consistence  of  the  walls 
is  generally  firmer  than  natural ;  and  the 
I  muscle  may  be  even  tougher,  except  where 
the  atrophy  is  due  to  the  presence  of  fat,  in 
which  case  the  fibres  are  friable,  and  on 
microscopical  examination  present  the  ap- 
pearances of  fatty  degeneration.  In  simple 
atrophy  of  the  heart,  the  muscular  fibres 
undergo  diminution  in  volume ;  and  they 
may  also  be  actually  reduced  in  number. 
Atrophy  of  individual  muscular  fibres  is  also 
found  as  the  result  of  interstitial  fatty  or 
fibroid  growth  ;  and  this  when  extensive  has 
been  somewhat  erroneously  named  'yelloiv 
atrophy.'  Another  variety,  which  is  most 
frequently  found  in  the  marasmus  of  old  age, 
is  known  as  brown  atrophy  of  the  heart.  In 
such  cases  the  muscular  tissue  is  of  a  dark 
or  dirty  reddish-brown  colour,  which  proves 
on  microscopical  examination  to  be  due  to 
the  presence  of  numerous  shining  yellow  or 
brown  pigment-particles  withui  the  muscular 
fibres,  and  specially  abundant  either  around 
the  nuclei  or  between  the  ultimate  fibriUfe. 

Symptoms. — The  symptoms  and  signs  of 
atrophy  of  the  heart  are  those  which  might 
i  be  expected  to  result  from  diminished  size 
and  power  of  the  organ.  The  characteristic 
phenomena  are  those  of  feeble  circulation. 
The  physical  signs  are  chiefly  diminished 
praecordial  dulness ;  a  feeble  impulse,  the 
apex -beat  being  within  and  above  the  usual 
situation  ;  diminished  area  of  audible  soimds ; 
and  a  small,  weak  pulse. 

Diagnosis. — The  above  signs  and  symp- 
toms, in  association  with  general  wasting, 
I  afford  sufficient  grounds  for  the  diagnosis 
'  of  atrophied  and  feeble  heart.  Emphysema, 
I  pericardial   effusion,   and  other   causes  of 
diminished  cardiac  dulness  and  weakness  of 
impulse,  must  be  excluded  by  the  ordinary 
modes  of  investigation.  There  are  no  special 
means  by  which  partial  atrophy  of  the  heart 
can  be  diagnosed,  except,  possibly,  that  the 
presence  of  this  condition  may  be  assumed 
where  the  fnnctions  of  the  organ  are  disturbed 
in  the  absence  of  valvular  or  other  of  the 
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more  common  forms  of  cardiac  disease,  suffi- 
cient to  explain  the  symptoms. 

Treatment. — The  treatment  of  atrophy  of 
the  heart  is  the  treatment  of  the  prunary 
disease  iipon  which  it  depends,  so  far  as  is 
possible.  KicHARD  Quain. 

HEART,  Calcification  of.— iSee  Heart, 
Degenerations  of. 

HEART,  Cancer  of.— See  Heart,  Mor- 
bid Growths  in. 

HEART,  Cii-rhosis  of.— -See  Heart, 
Fibroid  Disease  of. 

HEART,  Congenital  Misplacement 

of.  —  Synon.  :  Ectopia,  Cordis  (Breschet) ; 
Ectocardia  (Alvarenga). 

The  heart  is  occasionally  found  to  occupy 
a  wrong  position,  and  such  misplacement  may 
be  either  withui  the  cavity  of  the  thorax,  or 
external  to  it. 

1.  Of  the  internal  malpositions — ectopia 
cordis  intratlioracica  or  ectocardia  intra- 
thoracica — the  most  common  is  that  to  which 
the  term  dexiocardia  has  been  applied,  in 
which  the  heart  is  in  a  very  similar  position 
on  the  right  side  of  the  chest  to  that  which 
it  should  occupy  on  the  left.  This  condition 
may  coexist  with  transposition  of  the  other 
viscera  of  the  body,  or  it  may  occur  alone. 
Instances  of  the  former  kind  have  long  been 
placed  on  record,  cases  having  been  met  with 
in  Rome  in  1G43,  in  Paris  in  1650,  and  in 
London  in  1694.  Wlien  the  heart  is  mis- 
placed, the  aorta  generally  follows  an  ir- 
regular course,  crossing  the  right  bronchus 
and  passing  down  to  the  right  side  of  the 
bodies  of  the  vertebrae  ;  and  the  right  carotid 
and  subclavian  arteries  are  given  oif  as  sepa- 
rate vessels,  wliile  the  brachio-cephalic  trunk 
is  situated  on  the  left  side.  In  some  in- 
stances, however,  the  vessels  at  the  arch  are 
not  transposed;  whilst  in  others  the  aorta, 
after  passing  over  the  right  bronchus,  crosses 
the  spine  and  follows  its  usual  covurse  to  the 
left  of  the  bodies  of  the  vertebrae.  In  cases 
of  transposition  the  heart  itself  may  be  weU- 
formed ;  or  it  may  be  very  imperfectly  de- 
veloped. 

In  another  kind  of  misplacement,  meso- 
cardia,  the  heart  is  situated  more  in  the 
median  line  than  natural — a  position  which 
it  occupies  in  the  fcBtus  at  the  earlier  periods. 
Cases  have  also  been  recorded  in  which  the 
organ  occupied  a  transverse,  and  an  antero- 
posterior direction. 

2.  Of  the  external  misplacements,  those 
in  which  the  heart  is  situated  external  to 
the  thoracic  cavity — ectopia  or  ectocardia 
extratlioracica — the  most  common  is  that  in 
which,  from  deficiency  of  some  part  of  the 
sternum,  the  organ  lies  in  front  of  the  chest 
—  ectopia  cordis  or  ectocardia  pectoralis. 
In  other  cases,  from  deficiency  in  some  por- 
tion of  the  diaphragm,  the  heart  is  placed  in 
the  abdomen,  either  lying  in  the  cavity,  or, 


if  the  integuments  are  partially  defective,  in 
a  sac  in  the  praeeordia — ectopia  cordis  or 
ectocardia  abdominalis.  In  a  third  form 
the  heart  lies  at  the  root  of  the  neck  — ectojna 
cordis  or  ectocardia  cephalica.  Of  these 
forms,  examples  are  related  or  referred  to  in 
the  memoirs  of  Breschet  and  Alvarenga,  and 
various  others  have  been  published  since  the 
appearance  of  the  memoir  by  Breschet. 

Symptoms,  Duration,  and  Terminations. 
— When  the  heart  is  well-formed,  its  mal- 
position within  the  thorax  does  not  neces- 
sarily cause  such  interference  with  its  func- 
tions as  to  be  productive  of  symptoms,  or 
materially  to  curtail  the  duration  of  life. 
Indeed,  cases  are  on  record  in  which  the 
heart  and  other  viscera  have  been  transposed 
in  persons  who  had  never  presented  any 
signs  of  disorder  of  the  circulation,  and  who 
lived  to  very  advanced  ages.  When,  how- 
ever, the  organ  is  also  defective,  and  espe- 
cially when  the  displacement  is  external  to 
the  thoracic  cavity,  Kfe  is  usually  only  of 
short  duration  —  though  some  remarkable 
oases  of  external  disjilacements  are  on  re- 
cord, in  which  the  patients  survived  to  ad- 
vanced ages. 

Malformation  of  the  Pericardium. — 
Closely  allied  to  the  eases  of  misplacement 
of  the  heart  are  those  m  which  the  organ, 
though  occupying  its  natm-al  position,  is  not 
covered  by  the  pericardium,  but  lies  in  con- 
tact with  the  lung  in  the  left  p)lem-al  cavity. 
Of  this  form  of  anomaly  various  instances 
are  recorded — the  first  undoubted  case  of  the 
kind  being  probably  that  represented  by  Dr. 
Baillie,  in  1778.  The  defect  seems  to  con- 
sist in  the  pericardium,  which  is  apparently 
reflected  from  the  external  coat  of  the  aorta, 
not  being  prolonged  so  as  to  cover  the  firont 
of  the  heart  and  become  attached  to  the  dia- 
phragm. The  imperfectly  developed  mem- 
brane is  represented  by  a  kind  of  loose  fold, 
or  pocket,  which  is  foimd  on  the  right  side  or 
upper  part  of  the  heart. 

Effects. — This  condition  does  not  seem 
materially  to  interfere  with  the  functions  of 
the  organ.  Cases  are  recorded  in  which  the 
subjects  Hved  to  middle  age  ;  and  the  writer 
has  himself  seen  it  in  a  man  who  died  of 
heart-disease  at  seventy-five. 

T.  B.  Peacock. 

HEART,  Congestion  of. — Attention 
was  first  directed  to  this  morbid  condition 
of  the  heart  by  Sir  William  Jermer  (Med.- 
Chir.  Trans.,  vol.  xliii.,  p.  199).  The 
coronary  veins,  like  the  veins  of  other  parts, 
are  subject  to  engorgement  when  the  flow 
of  the  blood  from  them  into  the  right 
auricle  is  interrupted.  The  most  common 
cause  of  this  interruption  is  dilatation  with 
distension  of  the  cavities  of  the  right  side  of 
the  heart,  which  conditions  are  themselves 
usually  due  either  to  emphysema  or  to 
valvular  disease  of  the  heart.    Disease  of  the 
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trunks  of  the  coronary  veins  and  pressure 
upon  them  may  be  regarded  as  less  frequent 
causes  of  cardiac  congestion. 

Pest  mortem,  congestion  of  the  heart  is 
recognised,  when  recent,  by  fulness  of  the 
veins  on  tlie  surface  of  the  organ ;  by  oedema 
of  the  loose  connective  tissue  at  the  base ; 
and  ecchymosis  of  the  pericardium  and  endo- 
cardium. The  pericardial  sac  contains  some 
serous  or  sero-sanguinolent  effusion;  and 
the  mouth  of  the  coronary  sinus  may  be 
foimd  to  be  dilated.  When  the  congestion 
is  slight,  gradually  developed,  and  of  long 
standing,  the  venous  fulness  gives  rise  to  an 
increased  formation  of  connective  tissue  in 
the  walls  of  the  heart,  which  become,  in  con- 
sequence, tough  and  indurated;  whilst  the 
dilatation  of  the  cavities,  with  which  the 
congestion  is  associated,  is  rendered  per- 
manent by  the  same  cause.  When  divided 
with  the  knife,  the  cardiac  walls  do  not  fall 
inwards ;  their  substance  feels  like  a  piece  of 
leather ;  and  the  section  has  a  smooth  homo- 
geneous appearance.  Microscopically,  the 
connective  tissue  seems  to  be  increased  in 
quantity ;  and  the  muscular  fibres  are  in  a 
condition  of  granular,  fatty,  and  pigmentary 
degeneration. 

Congestion  of  the  heart  possesses  no  direct 
clinical  relations ;  but  its  existence  should 
never  be  overlooked  in  estimating  the  effects 
on  the  circulation  of  mechanical  congestion, 
which  must  impair  the  functional  activity 
of  the  heart  in  the  same  way  as  it  impans 
that  of  the  liver,  stomach,  and  kidneys. 

J.  Mitchell  Bkuce. 

HEART,  Connective-Tissue  Hyper- 
trophy of. — Synon.  :  False  HyiDcrtrophy. 

Definition.  —  An  excessive  development 
of  the  connective  tissue  which  exists  between 
the  muscular  fibres  of  the  heart,  causing  an 
increase  in  the  size  of  the  organ. 

Anatomical  Characters. — In  connective- 
tissue  hypertrophy  the  heart  is  enlarged  more 
or  less  uniformly  as  regards  the  walls  of  its 
several  cavities,  and  usually  to  a  great  extent, 
the  organ  weighing  in  some  instances  as  much 
as  forty  oimces.  The  thickness  of  the  walls 
is  increased,  as  in  simple  or  true  hypertrophy ; 
their  density  and  consistence  are  such  as  to 
present  a  firm,  tough,  leathery  character. 
When  cut  the  edges  do  not  collapse,  but  con- 
tinue stiff  and  prominent.  The  colour  of  a 
heart  in  this  condition  may  vary  from  pale 
buff  to  deep  purple,  according  to  the  amount 
of  connective  tissue,  and  of  blood  present  in 
the  vessels.  Microscopically  there  is  seen — 
not  the  usual  limited  amount  of  inter- 
muscular fibrillar  tissue  and  connective- 
tissue  cells,  but  a  decided  hyperplasia  of 
these  elements,  in  the  form  of  connective- 
tissue,  of  which  all  stages  of  development 
may  sometimes  be  observed,  from  the  round 
and  spindle-shaped  cell  to  the  complete 
bundle  of  fibriUae.    Between  the  individual 


bundles  of  this  tissue  He  the  muscular  fibres, 
which  are  also  hypertrophied,  but  which  are 
more  or  less  compressed,  and  are  occasionally 
in  a  condition  of  granular  or  fatty  degene- 
ration (fig.  59). 

There  is  a  certain  amount  of  anatomical 
resemblance,  but  a  very  clear  pathological 
distinction,  between  this  form  of  heart-disease 
and  the  change  described  by  Sir  William 
Jenner  as  fibroid  disease  of  the  heart  result- 
ing from  congestion  {see  Heart,  Congestion 
of).  Connective-tissue  hypertrophy  may  also 
to  some  extent  be  compared  with  the  fibrosis 
described  by  Sir  William  Gull  and  Dr.  Sutton 
as  existing  in  the  walls  of  arteries  and  other 
tissues. 

^Etiology. — Cases  of  hypertrophy  of  the 
heart  have  been  described  by  several  writers 
which  were  remarkable  for  the  absence  of 
disease  of  the  valves,  or  of  the  blood-vessels, 
or  of  the  kidneys,  which,  if  present,  could 
explain  its  origin,  but  which  the  writer  be- 
lieves were  due  to  the  morbid  change  above 
described,  and  not  to  hj'pertrophy  of  the 
muscular  fibres  alone.  A  remarkable  speci- 
men is  preserved  in  the  museum  of  St. 
George's  Hospital,  consisting  of  a  heart 
weighing  forty  and  a-half  ounces,  which  was 
removed  from  the  body  of  an  under-butler, 
in  the  post-rnortem  examination  of  whom 
nothing  was  found  which  could  satisfactorily 
explain  the  occurrence  of  the  enlargement. 


Fia.  59. — Connective-tissue  Hypertrophy  of  the 
Heart. — a  a,  Connective-tissue  fibrillsB.  b  b,  Mus- 
cular fibres.    X  250. 

The  writer  is  indebted  to  Dr.  Whipham  for 
an  opportunity  of  examining  this  specimen, 
which  was  found  by  his  firiend.  Dr.  Mitchell 
Bruce,  to  possess  the  microscopical  characters 
above  described  and  figured  (fig.  59).  This 
and  similar  cases  exhibit  no  appearance  of 
chronic  inflammatory  action,  and  thus  differ 
altogether  from  examples  of  that  form  of 
fibroid  degeneration  which  is  described  vmder 
a  separate  heading  {see  Heart,  Fibroid  Dis- 
ease of).  In  the  cases  now  described  there  is 
a  simple  hyperplasia  of  connective  tissue,  the 
origin  of  which  cannot  be  fully  explained.  In 
Germany  a  similar  enlargement  of  the  heart 
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is  said  to  have  been  found  more  especially  in 
gourmands,  and  hence  it  derived  a  character- 
istic appellation.  The  existence  of  connec- 
tive-tissue growth  being  thus  determined,  the 
effect  of  its  presence  on  the  muscular  tissue 
is  obvious.  The  connective  tissue,  suiTound- 
ing,  as  it  must  do,  the  muscular  fibres,  inter- 
feres with  their  free  action,  to  overcome 
which  there  will  be  a  natural  tendency  to 
increased  action,  and  consequent  hypertrophy 
of  the  muscular  fibres  themselves.  It  is  very 
probable  that  it  is  to  these  two  processes 
going  on  simultaneously  that  the  great  in- 
crease in  the  size  of  the  heart  is  due. 

Symptoms  and  Diagnosis. — In  a  remark- 
able case  recorded  by  the  late  Dr.  Hyde 
Salter,  which  the  writer  believes  to  have 
been  of  the  nature  here  described,  acute  or 
severe  cardiac  dyspnoea  and  haemoptysis,  from 
which  the  patient  had  suffered  for  several 
weeks,  were  the  most  prominent  symptoms. 
The  heart-sou.nds  were  natural,  except  that 
the  first  was  dull  and  defective.  The  pulse 
was  84.  The  symptoms  increased  La  severity, 
and  were  aggravated  by  excessive  epistaxis. 
The  patient  died  after  being  in  hospital  for 
fourteen  days.  At  ihe jjost-mortem  examina- 
tion the  heart  was  found  to  be  of  great  size, 
and  there  was  no  disease  either  of  the  valves 
or  of  the  vessels  or  of  the  kidneys  to  account 
for  this.  In  the  case  of  the  butler  in  St. 
George's  Hospital,  it  is  recorded  that  he  con- 
tinued going  about  until  within  a  few  days  of 
his  death.  These  and  some  like  cases  indi- 
cate that  we  can  do  little  in  the  way  of 
diagnosis  beyond  recognising  the  presence  of 
cardiac  hypertrophy  by  the  usual  signs  ;  and 
i^  the  hypertrophy  be  considerable,  and  if 
there  be  no  valvular  disease  and  no  kidney- 
disease,  we  might  not  be  far  wrong  in  con- 
sidermg  that  the  hypertrophy  was  caused  by 
increase  of  some  other  element  as  well  as 
that  of  the  muscular  fibres. 

Treatment. — If  the  opinion  be  correct  that 
this  form  of  disease  finds  its  origin  in  exces- 
sive alimentation,  it  would  be  well  to  place 
the  patient  in  such  circumstances  as  would 
prevent  this,  giving  attention  at  the  same 
time  to  other  hygienic  conditions.  The  more 
aggravated  symptoms  of  cardiac  disease  must 
be  treated  on  general  princixjles. 

Richard  Quain. 

HEART,  Coverings  of,  Diseases  of. 

See  Pericardium,  Diseases  of. 

HEART,  Degenerations  of.— The  de- 
generations that  affect  the  heart  may  be 
enumerated  as  follows  :  (1)  Fatty ;  (2)  Paren- 
chymatous ;  (3)  Albuminoid  ;  (4)  Pigmentary  ; 
(5)  Cartilaginous ;  (6)  Calcareous  ;  and  (7)  Vit- 
reous. The  condition  which  has  been  called 
'fibroid  degeneration '  of  the  heart  is  described 
under  the  heads  of  Heart,  Fibroid  Disease 
of ;  and  Heart,  Syphilitic  Disease  of. 

1.  i'atty. — This  form  of  degeneration  of 
the  heart  being  of  special   importance  is 


discussed  in  a  separate  article.  See  Heart, 
Fatty  Degeneration  of. 

2.  Parenchymatous. — Synon.  :  Granu- 
lar Degeneration ;  Cloudy  SweUing ;  ?  Paren  ■ 
chymatous  Inflammation. 

JStiology. — This  form  of  degeneration  of 
the  heart  is  generally  met  with  in  the  acute 
specific  fevers,  especially  typhus,  and  typhoid 
fever,  diphtheria,  and  septicaemia ;  and  is 
probably  referable  to  the  action  either  of  the 
poison  or  of  the  high  temperature  attending 
the  disease-process  upon  the  muscular  sub- 
stance.   See  Degeneration. 

Anatomical  Characters.  —  The  disease 
generally  attacks  the  heart  as  a  whole.  The 
organ  appears  somewhat  enlarged,  extremely 
soft — flabby  as  well  as  friable,  and  of  a  dirty 
greyish-red  colom-.  The  pericardium  is 
ecchymosed,  dull,  and  swollen,  and  the 
epicardial  fat  has  more  or  less  completelj' 
disappeared.  Microscopically,  the  muscular 
fibres  are  found  to  be  dull  and  granular, 
swollen,  and  variously  ruptured ;  their  stria- 
tions  are  indistinct ;  and  the  addition  of  acetic 
acid  removes  many  of  the  granules  from  the 
fibres,  whilst  it  brings  more  distinctly  into 
view  a  few  fatty  globules,  and  frequently  an 
increased  number  of  pigment-particles. 

Symptoms. — Inasmuch  as  parenchymatous 
degeneration  of  tho  heart  is  usually  but  a. 
complication  of  some  acute  specific  disease, 
the  condition  of  the  patient  is  one  of  great 
febrile  prostration  with  cardiac  asthenia. 
The  physical  signs,  which  are  regarded  as 
more  distinct  evidence  than  the  symptoms 
of  the  condition  of  the  heart,  are — feebleness, 
advancing  to  complete  absence,  of  the  apex- 
impulse,  or  more  rarely  palpitation ;  and  pro- 
gressive weakening,  and  finally  loss  of  the 
first  sound.  The  pulse  has  been  described 
as  corresponding  with  the  condition  of  the 
heart,  indeed  in  some  cases  it  is  imperceptible 
although  associated  with  cardiac  palpitation. 

Course  and  Terminations. — Tlio  course 
and  terminations  of  granular  degeneration  of 
the  heart  are  inseparable  from  those  of  the 
primary  disease.  In  tj^hus  the  average  date 
of  the  appearance  of  the  symptoms  and  signs 
just  described  is  the  sixth  day  of  the  fever ; 
and  they  usually  cease  on  the  fourteenth  day, 
but  a  large  proportion  of  cases  prove  fatal 
before  that  time. 

Prognosis. — The  existence  of  this  kind  of 
degeneration  of  the  heart  adds  seriously  to 
the  gi'avity  of  a  case  of  fever ;  and  the  danger 
increases  with  the  rate  and  weakness  of  the 
pulse,  and  the  feebleness  of  the  cardiac  im- 
pulse and  first  sound.  The  re-appearance  of 
the  first  sound  under  obsei'vation  justifies  a 
favom'able  prognosis. 

Treatment. — The  treatment  of  parenchy- 
matous degeneration  of  the  heart  is  in  no 
respect  difl'erent  from  that  of  the  fever  in 
which  this  condition  originates.  The  ap- 
pearance of  the  characteristic  symptoms  and 
signs  of  the  cardiac  afi'ection  is,  however,  to 
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be  regarded  as  an  important  indication  for 
the  use  of  alcoholic  stimulants,  which  are,  as 
a  rule,  well  borne  in  such  cases,  and  act  very 
beneficially. 

3.  Albuminoid. — This  kind  of  degenera- 
tion has  been  said,  with  a  certain  amount  of 
possibility,  to  have  been  found  in  the  heart. 
It  is  certainly  excessively  rare. 

4.  Pigmentary. —  Pigment-granules,  in 
the  form  of  shining  yellow  particles,  are 
almost  invariably  found  in  the  muscular 
fibres  of  the  heart  in  chronic  cardiac  disease. 
In  certain  cases  of  atrophy  known  as  '  brown 
atrophy,'  as  well  as  in  the  granular  degenera- 
tion just  described,  these  pigment-particles  are 
decidedly  increased  in  number,  and  collected 
towards  the  axis  of  the  fibres.  A  somewhat 
similar  appearance  is  seen  in  the  heart  in 
jaundice. 

The  condition  is  of  piu-ely  pathological 
interest. 

5.  Cartilaginous. — Portions  of  the  myo- 
cardium have  frequently  been  described  as 
'  cartilaginous  '  or  '  fibro-cartilaginous,'  but 
it  would  appear  that  in  these  instances  the 
muscular  tissue  was  replaced  by  dense  firm 
fibroid  tissue  only.  See  Heart,  Fibroid 
Disease  of. 

6.  Calcareous.  —  Calcification  of  peri- 
cardial adhesions  is  not  very  rare  ;  and  in 
some  of  the  recorded  instances  of  this  con- 
dition, plates  of  the  same  material  have  been 
foimd  projecting  into  the  substance  of  the 
heart,  appearing  as  if  formed  within  the 
myocardium.  Besides  this  class  of  cases, 
instances  of  true  deposit  of  calcareous  par- 
ticles within  the  individual  muscular  fibres 
have  been  described.  The  change  appears 
in  the  form  of  small,  pale,  gritty  deposits, 
taking  the  place  of  the  normal  muscular 
tissue  on  the  surface.  On  microscopical  ex- 
amination, the  muscTilar  fibres  are  foimd  to 
have  become  soUd  and  opaque,  whilst  hydro- 
chloric acid  or  sulphuric  acid  removes  the 
opacity  with  the  evolution  of  gas,  the  addi- 
tion of  the  latter  acid  also  producing  gypsum 
crystals.  It  is  probable  that,  in  other  in- 
stances, the  calcareous  particles  are  situated 
outside  the  muscular  fibres,  and  may  be  pro- 
ducts of  a  caseous  nodule,  whether  syphilitic 
or  '  tubercular  '  in  origin. 

This  form  of  disease  appears  to  possess  no 
special  clinical  relations. 

7.  Vitreous. — Vitreous,  waxy,  or  colloid 
degeneration,  as  described  by  Zenker,  occurs 
in  the  myocardium,  as  it  does  in  the  voluntary 
muscles.  J.  Mitchell  Bruce. 

HEART,  Dilatation  of. — Definition. 
Dilatation  of  the  heart  may  occur  in  two 
forms.  In  the  one  it  involves  only  a  limited 
portion  of  the  cardiac  walls  and  constitutes 
an  aneurysm  ;  in  the  other  there  is  uniform 
enlargement  of  one  or  more  of  the  heart's 
cavities,  and  dilatation  in  the  usiial  accepta- 
tion of  the  word  is  present.    To  this  latter 


condition,  however,  the  names  '  aneurysm ' 
and  '  passive  aneurysm '  of  the  heart  were 
formerly  applied.  Dilatation  is  probably 
alwaj's  associated  with  hypertrophy. 

J3tiology. — The  occurrence  of  dilatation 
implies  that  the  walls  of  the  heart  which 
yield  are  too  weak  to  resist  successfully  the 
internal  pressure  to  which  they  are  exposed. 
This  defective  relation  may  be  due  either 
to  actual  enfeeblement  of  the  heart's  walls, 
which  renders  them  imequal  to  the  task 
normally  devolving  on  them  ;  or  to  excessive 
blood-pressure,  which  even  the  healthily 
constituted  walls  are  imable  to  withstand. 
The  enfeeblement  of  the  heart  may  be  a 
consequence  of  fatty  or  other  degeneration ; 
or,  as  is  probably  more  frequently  the  case, 
may  be  inherent  but  unconnected  with 
visible  textural  disease.  The  excessive  blood- 
pressure  may  be  dependent  on  actual  ob- 
struction to  the  circulation,  which  the  heart 
is  called  upon  to  surmount;  or  on  undue 
rapidity  of  action,  which  (other  things  being 
equal)  implies  an  unwonted  expenditure  of 
force.  As  a  matter  of  fact,  however,  dilata- 
tion and  hypertrophy  are  generally  if  not 
always  associated  ;  and  the  processes  by 
which  these  combined  conditions  are  at- 
tained are  more  complicated  than  the  fore- 
going statement  might  lead  one  to  suppose. 
It  will  be  convenient,  therefore,  to  consider 
certain  cases  seriatim. 

1.  In  obstructive  disease  at  the  aortic 
orifice  ;  in  general  stricture  of  the  minute 
systemic  arteries,  such  as  occurs  in  con- 
nexion with  contracted  granular  kidneys ; 
and  indeed  in  all  cases  in  which  resistance 
is  olfered  to  the  free  discharge  of  blood  from 
the  left  ventricle,  progressive  hypertrophy 
of  the  walls  of  that  ventricle  takes  place. 
But  the  hypertrophy  is  complicated  even 
from  the  beginning  with  dilatation.  The 
hypertrophy,  at  any  rate  at  first,  is  simply 
compensatory,  and  may  be  taken  as  a 
measure  of  the  excess  of  resistance  which 
the  heart  is  called  upon  to  overcome.  The 
dilatation,  however,  is  in  no  sense  com- 
pensatory, and  is  probably  to  be  regarded  as 
a  measure  of  the  inability  of  the  walls  to 
cope  successfiiUy  with  the  extra  work  re- 
quired of  them.  It  is,  moreover,  obvious 
that  the  occurrence  of  dilatation,  by  increasing 
the  area  of  resistance  to  the  endo-ventricular 
blood-pressure,  uicreases  ^ro  tanto  the  mus- 
cular effort  requisite  for  the  propulsion  of 
the  blood  into  the  aorta ;  and  by  enlarging 
the  capacity  of  the  ventricular  cavity  and 
consequently  the  amount  of  blood  to  be  dis- 
charged fi-om  it,  on  that  account  also  throws 
additional  labour  on  the  muscular  walls  of 
the  ventricle.  Thus  the  hypertrophy  and 
dilatation  react  on  one  another ;  and  the 
hypertrophy,  which  was  probably  at  first 
simply  compensatory  of  the  mechanical 
obstacle  to  the  discharge  of  the  normal  con- 
tents of  the  ventricle,  ends  by  becoming — or 
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rather  striving  to  become — compensatory  not 
only  of  this  but  of  the  virtual  weakness  of 
the  heart  which  dilatation  entails. 

2.  In  regurgitant  disease  at  the  aortic 
orifice,  hypertrophy  and  dilatation  of  the  left 
ventricle  also  take  place.  But  in  this  case, 
while  the  hypertrophy  probably  reaches  a 
higher  degree  of  development  than  in  simple 
obstruction,  dilatation  preponderates  from 
first  to  last ;  and  the  ventricle  attains  larger 
dimensions  than  in  perhaps  any  other  form 
of  disease.  But  to  what  are  the  hy^iertrophy 
and  dilatation  due  in  this  case  ?  There  is 
no  impediment  to  the  escape  of  blood  through 
the  aortic  orifice,  and  therefore  primd  facie 
no  need  for  compensative  hypertrophy. 
There  is  no  doubt  that  here  hypertrophy 
waits  on  dilatation.  The  immediate  effects 
of  regurgitation  are,  that  during  diastole  the 
ventricle  becomes  more  rapidly  and  com- 
pletely filled  with  blood  than  it  does  iinder 
other  circumstances;  that  hence  the  subse- 
quent contraction  of  the  auricle  tends  to  dis- 
tend it  unnaturally  with  blood ;  and  that 
during  the  whole  of  this  x^eriod  the  walls  have 
also  to  sustain  the  backward  pressure  of  the 
systemic  arterial  blood.  The  result  is  that, 
on  the  jirinciples  above  enimciated,  the  walls 
of  the  ventricle  have  to  encounter  a  larger 
area  of  pressure,  and  to  expel  a  larger 
amount  of  blood,  than  natural,  and  hence 
are  called  upon  to  make  excessive  effort,  and 
hypertrophy  ensues.  Tims  the  tendency  to 
dilatation  causes  the  tendency  to  hyper- 
trophy ;  and  both,  acting  continuously,  pro- 
mote the  progressive  increase  in  the  capacity 
of  the  ventricular  cavity  and  in  the  thickness 
of  the  ventricular  walls. 

It  is  probable  in  both  cases,  biit  more  es- 
pecially in  the  latter  of  them,  that  ere  long 
the  ventricle  fails  to  expel  the  whole  of  its 
contents  into  the  aorta  at  each  contraction, 
and  that  the  retention  of  this  residual  blood 
becomes  an  important  factor  in  promoting 
dilatation. 

3.  The  effects  of  continued  violent  action 
of  the  heart,  whether  caused  by  nervous  in- 
fluence or  by  muscular  effort,  are  much  the 
same  as  those  of  obstructive  disease.  For 
both  increased  rapidity  of  contraction  and 
increased  amount  of  blood  to  be  expelled  at 
each  beat  (other  things  being  equal)  imply 
increased  expenditure  of  force ;  and  the  per- 
sistence of  either  or  both  of  these  conditions, 
therefore,  the  supervention  of  hypertrophy 
and  dilatation. 

4.  The  above  discussion  relates  especially 
to  dilatation  and  hypertrophy  of  the  left 
ventricle.  But,  inutatis  mutandis,  it  applies 
with  equal  force  to  dilatation  and  hyper- 
trophy of  the  other  sections  of  the  heart. 
Thus,  in  mitral  valve  disease,  the  left  aiu'icle 
undergoes  hjrpertrophy  and  dilatation — the 
dilatation  preponderating  in  regurgitant  dis- 
ease of  the  valve,  the  hyjiertrophy  prepon- 
derating in  obstructive  disease. 


5.  In  pulmonic  valve  disease  the  right 
ventricle  becomes  hypertrophied  and  dilated 
— the  dilatation  being  greatest  where  there 
is  pulmonic  regurgitation,  the  hypertrophy 
being  greatest  where  the  disease  is  obstnxc- 
tive. 

6.  In  tricuspid  valve  disease  the  right 
[  auricle  suffers,  becoming  chiefly  dilated  in 
I  the    presence    of   tricuspid  regurgitation, 

chiefly  hypertrophied  when  there  is  obstruc- 
tion.   And  thus,  also,  just  as  when  the  sys- 
j  temic  circulation  is  impeded  the  left  side  of 
!  the  heart  suffers,  so  when  the  pulmonic  cir- 
culation  is  obstructed,  the  right  side  of  the 
',  heart  undergoes  enlargement. 

In  all  cases,  therefore,  hypertrophy  and 
dilatation  seem  to  resiilt  concurrently  ;  but 
whether  the  one  or  the  other  condition  pre- 
ponderates, depends  partly  on  the  particular 
nature  of  the  cause  to  which  the  hyper- 
trophy and  dilatation  are  due,  piartly  on  the 
inherent  strength  or  weakness  of  the  cardiac 
walls.  In  all  cases,  too,  the  other  cavities  of 
the  heart,  besides  that  primarily  and  directly 
implicated,  suffer  according  to  their  position 
from  the  effects  of  the  greater  or  less  work 
which  sooner  or  later  is  cast  upon  them.  It 
may  particularly  be  pointed  out,  that  cavities 
situated  behind  the  one  primarily  implicated 
tend  sooner  or  later  to  share  in  its  hypertrophy 
and  dilatation,  and  that  in  cases  of  obstruc- 
tive disease  of  either  of  the  auriculo-ventri- 
cular  orifices  the  corresponding  ventricle, 
in  consequence  of  receiving  less  than  its 
due  amount  of  blood,  and  of  thus  having 
less  work  thrown  upon  it,  tends  to  undergo 
atrophy. 

The  temporary  dilatation  which  is  de- 
scribed as  occurring  in  acute  febrile  dis- 
orders, such  as  typhus,  is  due  mainly  to  en- 
feeblement  of  the  cardiac  walls. 

Anatomical  Characters. — In  dilatation 
of  the  heart,  the  cardiac  walls  may  be  either 
thinner  or  thicker  than  natm'al,  or  may 
retain  their  normal  thickness.  It  is  a  ques- 
tion, however,  whether,  excej^ting  in  the  case 
of  partial  dilatation  or  aneixrysm,  dilatation 
ever  takes  place  mdependently  of  hyper- 
trophy ;  for  even  as  regards  the  auricles, 
where  dilatation  with  attenuation  is  chiefly 
observed,  there  is  reason  to  believe  that  the 
attenuation  is  not  commensurate  with  the 
extension  which  accompanies  it,  and  conse- 
quently that  the  total  bulk  of  muscular 
tissue  is  mcreased.  Wlien  dilatation  is  as- 
sociated with  no  apparent  change  in  the 
thickness  of  the  walls,  hj^pertrophy  is  of 
com'se  present. 

It  must  be  mentioned,  however,  that  it 
is  often  very  difficult  to  determine  on  post- 
mortein  examination  the  true  relation  be- 
tween the  thickness  of  the  cardiac  walls  and 
the  capacity  of  the  cardiac  cavities.  For 
their  apparent  relation  is  largely  dependent 
on  the  condition  of  the  cavities  as  to  systole 
or  diastole  at  the  moment  of  death ;  and 
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on  the  state  of  the  heart  as  to  cadaveric 
changes  at  the  time  of  post-mortem  examina- 
tion. 

The  form  which  the  heart  assumes  in  dila- 
tation is  the  same  as  that  which  it  assumes 
in  hypertrophy  ;  and  indeed,  as  the  two  con- 
ditions are  probably  always  associated,  it  is 
needless  to  endeavour  to  establish  any  dis- 
tinction between  them  in  this  respect.  If  the 
dilatation  be  general,  the  form  of  the  heart 
remains  unchanged,  but  its  size  is  uniformly 
augmented.  If  the  left  ventricle  be  mainly 
affected,  the  heart  appears  not  only  enlarged 
but  elongated,  the  left  ventricle  taking  more 
than  its  due  share  in  the  formation  of  the 
cardiac  apex.  If  the  right  ventricle  be  speci- 
ally implicated,  the  heart  becomes  enlarged 
in  its  transverse  diameter;  it  is  more  rounded 
in  its  contour  as  seen  from  the  front  than  it 
should  be ;  and  its  apex  is  obtuse,  and  either 
bifid,  from  the  fact  that  the  apices  of  both 
ventricles  take  an  equal  share  in  the  forma- 
tion of  the  cardiac  apex,  or  formed  wholly  by 
the  right  ventricle.  If  the  auricles  be  dilated, 
they  constitute  large  masses  on  both  sides  of 
the  root  of  the  aorta  and  pulmonary  artery. 

The  walls  of  the  dilated  heart  vary  not 
only  in  thickness,  but  also  in  quality.  Thus 
they  may  be  preternaturaUy  firm  or  preter- 
naturally  soft ;  they  may  be  healthy  in  struc- 
ture, or  may  present  more  or  less  degenera- 
tive change. 

Consequences  of  Dilatation. — Dilatation 
of  the  ventricles,  especially  if  it  be  consider- 
able, is  apt  to  disarrange  the  mechanism  of 
the  auriculo-ventricular  valves.  It  was  shovra 
many  years  ago  by  Mr.  Wilkinson  King  that 
even  in  mere  temporary  distension  of  the 
right  ventricle  a  kind  of  safety-valve  action 
of  the  tricuspid  valve  took  place,  in  conse- 
quence of  which  regiu-gitation  of  blood  was 
permitted  from  the  ventricle  into  the  auricle. 
And  since  his  time  it  has  been  clearly  demon- 
strated, both  by  clinical  and  hj  post-mortem 
evidence,  that  established  dilatation  of  the 
right  or  left  ventricle  is  liable  to  be  attended 
with  persistent  regturgitation  of  blood  through 
the  corresponding  auriculo-ventricular  orifice. 
The  defaulting  valve  under  these  cuxum- 
stances  has  a  natural  aspect ;  but  careful 
examination  shows  either  that  the  orifice 
has  imdergone  dilatation  in  company  with 
the  ventricle — the  valve  itself  presenting  no 
corresponding  increase  ;  or  that  there  is  a 
want  of  relation  between  the  size  of  the 
musculi  papiUares  and  chordae  tendineae  on 
the  one  hand,  and  the  capacity  of  the  ventricle 
on  the  other,  which  interferes  with  the  due 
closure  of  the  valve. 

It  is  obvious  that  if  regurgitation  becomes 
established,  the  usual  consequences  of  regur- 
gitation will  presently  ensue — namely,  in 
connexion  with  affection  of  the  left  side  of 
the  heart,  dilatation  and  hypertrophy  of  the 
left  auricle,  and  subsequently  congestion  of 
the  lunes  and  pulmona  ry  apoplexy ;  and  in 


connexion  with  affection  of  the  right  side  of 
the  heart,  dilatation  and  hypertrophy  of  the 
right  auricle,  fulness  of  the  systemic  veins, 
anasarca,  nutmeg  liver,  and  congested,  indu- 
rated kidneys.  It  is  also  obvious  that,  even 
if  no  regurgitant  condition  be  developed, 
dilatation  of  heart,  which  implies  feebleness 
of  heart  and  imperfect  circulation,  must 
ultimately  induce  the  ordinary  remote  con- 
sequences of  heart-disease.  A  further  con- 
sequence of  dilatation  and  other  cardiac 
affections  attended  with  feeble  circulation 
is  the  formation  of  thrombi  during  life,  both 
in  the  heart  itself  and  in  other  parts  of  the 
vascular  system.  Mr.  Wilkinson  King  has 
demonstrated  that  dilatation  of  the  left 
amricle  may  cause  compression  of  the  left 
bronchus. 

Symptoms. — Since  dilatation  of  the  heart 
rarely,  if  ever,  exists  alone,  but  is  associated 
with  hypertrophy,  valve-disease,  degenera- 
tions, and  other  conditions,  it  is  almost  im- 
possible to  make  any  definite  statement  with 
regard  to  the  signs  and  symptoms  by  which 
its  presence  may  be  recognised.  Still  there 
is  no  doubt  that  dilatation  is  one  of  the  most 
important  factors  of  heart-disease,  clinically 
considered ;  and  that  its  supervention  materi- 
ally affects  the  patient's  condition,  and  pro- 
spect of  life.  Dilatation  implies  weakness, 
and  as  a  rule  over-distension  of  the  impHcated 
cavities  with  blood,  which  probably  never 
becomes  wholly  expelled. 

The  physical  signs  of  dilatation  are  neces- 
sarily in  many  respects  the  same  as  those  of 
hypertrophy.  The  praecordial  dulness  is  in- 
creased in  area — the  extent  and  form  of  this 
area,  and  the  situation  of  the  apex-beat, 
being  determined  by  the  general  size  of  the 
heart,  and  the  relative  dimensions  of  its 
component  parts.  In  proportion,  however, 
as  dilatation  preponderates  over  hypertrophy, 
the  impulse  of  the  heart  becomes  weak,  and 
possibly  to  some  extent  diffused.  In  extreme 
dilatation,  as  in  extreme  weakness  from  other 
causes,  the  sounds  of  the  heart,  and  especially 
the  first  sound,  are  enfeebled.  And  it  may 
be  asserted  that  generally  the  tendency  of 
dilatation  is  to  shorten  the  first  sound,  and 
to  give  it  the  characters  of  the  second  sound. 
It  has  nevertheless  been  observed  over  and 
over  again  that  it  is  in  the  concurrence  of 
hypertrophy  and  dilatation  that  the  cardiac 
sounds  are  apt  to  attain  their  greatest  in- 
tensity. The  feebleness  of  the  heart's  action 
is  generally  attended  before  long  by  more  or 
less  irregularity ;  and  even  in  the  absence  of 
valve-disease,  a  mitral  or  tricuspid  systolic 
murmur,  implying  regurgitation,  is  apt  to  be 
established. 

The  symptoms  of  dilatation  are  to  a  large 
extent  those  of  cardiac  obstruction,  and  more 
especially  of  mitral  disease.  The  patient 
complains  of  weight,  oppression  or  uneasi- 
ness in  the  cardiac  region,  with  probably  a 
sense  of  fluttering  there,  and  of  a  tendency 
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4o  sighing  respiration.  He  becomes  short- 
breathed,  and  may  have  extreme  dyspncea. 
His  face  is  apt  to  become  Hvid ;  his  surface 
pale  or  ghastly ;  his  extremities  cold  and 
blue  ;  and  his  pulse  weak  and  irregular. 
Dilatation  of  the  systemic  veins  arises  sooner 
or  later  ;  and  subsequently  general  anasarca, 
pulsation  of  the  veins  in  the  neck,  epigastric 
pulsation,  and  pulsation  of  the  liver,  together 
with  the  other  usual  consequences  of  heart- 
disease.  The  chief  of  these  are — congestion 
of  the  lungs,  with  pulmonary  apoplexy, 
cough,  and  expectoration  of  blood  ;  con- 
gestion, enlai'gement,  and  tenderness  of  the 
liver,  with  jaundice ;  and  congestion  of  the 
kidneys,  attended  with  the  discharge  of 
scanty,  high-coloured,  heavy  urine,  contain- 
ing albumen  and  possibly  blood.  Other 
symptoms  referable  to  the  nervous  and 
digestive  organs,  which  need  not  be  enu- 
merated here,  are  also  liable  to  supervene. 

The  symptoms  will  vary,  of  course,  ac- 
cording as  the  left  or  the  right  ventricle  is 
mainly  affected.  In  the  former  case  we  are 
liable  to  have  at  first  irregularity  and  feeble- 
ness of  pulse  with  tendency  to  faint ;  then 
pulmonary  complications  ;  and  at  a  later 
period,  symptoms  referable  to  the  systemic 
venous  circulation.  The  latter  case  is  one 
of  considerable  interest;  because  in  a  large 
number  of  instances  it  is,  in  its  most  marked 
form,  a  consequence  of  emphysema  of  the 
lungs,  or  of  other  analogous  conditions,  and 
moreover  is  apt  to  come  on  very  rapidly. 
Under  these  circumstances,  there  is  neces- 
sarily much  dyspncea,  but  the  systemic 
venous  and  capillary  systems  speedUy  be- 
come over-loaded ;  extreme  cyanosis  often 
develops  rapidly ;  and,  before  long,  all  the 
other  symptoms  referable  to  disease  of  the 
right  side  of  the  heart  become  established : 
namely,  pulsation  of  the  veins  in  the  neck, 
epigastric  pulsation,  pulsation  of  the  liver; 
general  anasarca,  with  perhaps  petechial 
extravasations,  jaundice  from  nutmeg  liver, 
and  albuminuria  from  congestion  of  the 
l:idneys. 

Prognosis. — There  is  no  doubt  that  some 
degree  of  dilatation  of  the  heart,  and  more 
especially  of  the  right  ventricle,  may  arise 
either  from  over-exertion,  or  from  functional 
disturbances,  and  in  connexion  with  pul- 
monary disorders.  But  such  dilatation  is 
for  the  most  part  temporary  or  remediable ; 
and  only  by  continuance  of  its  cause  becomes 
established  and  a  matter  of  serious  import- 
ance. In  the  same  way  there  is  no  doubt 
that  the  dilatation  which  comes  on  in  the 
course  of  organic  disease  of  the  heart  or 
lungs,  or  of  other  organic  diseases  which  in- 
fluence the  action  of  the  heart,  is  remediable 
within  certain  limits  by  due  attention  to  the 
conditions  under  which  it  arises.  Neverthe- 
less it  is  certain  that  the  presence  of  dilata- 
tion of  the  heart  in  connexion  with  other 
•diseases,  more  especially  those  of  the  heart 


itself,  lungs,  or  kidneys,  is  a  grave  source  of 
danger;  and  that  in  the  great  majority  of 
cases  it  is  of  fatal  omen,  aggravating  the 
patient's  cardiac  symptoms,  and  hastening 
his  death. 

Treatment. — The  treatment  of  dilatation 
of  the  heart  merges  in  that  of  the  other 
cardiac  conditions  with  which  it  is  associated, 
and  in  that  of  other  diseases  in  the  course  of 
which  it  may  have  supervened.  It  may  lie 
stated,  generally,  however,  that  the  treat- 
ment is  that  of  cardiac  debility,  and  of  dis- 
tension of  the  heart  with  blood. 

The  chief  indications,  therefore,  are  rest 
of  mind  and  body ;  avoidance  of  exposure 
to  cold  and  wet  ;  the  exhibition  of  ample, 
nutritious,  and  readily  digestible  food  ;  due 
attention  to  the  action  of  the  bowels,  kidneys, 
and  skin  ;  and  the  employment  of  medicines 
likely  to  regulate  and  strengthen  the  action 
of  the  heart.  For  the  last  purpose  digitalis 
in  small  doses  is  universally  acknowledged 
to  be  of  great  value.  And  it  is  in  many  cases 
desirable  to  combine  the  digitalis  with  iron, 
or  some  vegetable  tonic.  Ammonia  and 
other  diffusible  stimulants  are  often  called 
for,  and  are  of  great  service.  In  cases  where 
there  is  much  lividity,  and  evidence  of  stag- 
nation of  blood  in  the  right  side  of  the  heart, 
removal  of  blood  by  venesection  wiU  often 
prove  of  great  service. 

When  the  dilatation  is  due  to  pulmonary 
disease,  this  of  course  requires  primary  and 
especial  treatment.  J.  S.  Bristowe. 

HEART,  Displacements  of. — Besides 
the  displacements  of  the  heart  that  occur  as  the 
result  of  disease,  there  are  certain  changes  of 
position  which  this  organ  undergoes  in  health. 
The  most  important  of  these  physiological 
displacements  of  the  heart  are — first,  its  ver- 
tical movements  in  respiration  ;  and,  second, 
the  alterations  in  its  situation  corresponding 
with  changes  in  the  bodily  posture.  The 
present  article,  however,  will  deal  only  mth 
the  former  class,  or  abnormal  displacements 
of  the  heart. 

^Etiology. — The  heart  may  be  congenitally 
disjjlaced — a  condition  which  is  described 
under  the  head  of  Heart,  Congenital  Mis- 
placement of.  These  cases  being  excepted, 
the  causes  of  displacement  of  the  heart  may 
be  arranged  in  two  classes — namely,  (1)  con- 
ditions that  exert  pressure,  and  (2)  conditions 
that  exercise  traction,  upon  the  heart. 

1.  The  heart  is  ^^ressefZ  or  pushed  out  of 
position  by  effusions  of  fluid — inflammatory, 
serous,  or  bloody — into  either  pleural  cavity  ; 
by  pneumothorax  of  cither  side ;  by  intra- 
thoracic tumours — whether  mediastinal  (in- 
cluding aneurysm  and  abscess),  pulmonary, 
or  parietal ;  by  hypertrophous  emphysema, 
or  other  causes  of  enlargement  of  the  lungs  ; 
by  extensive  pneumonic  consolidation  ;  or  by 
abundant  pericardial  effusion  of  any  kind. 
Certain  conditions  of  the  abdominal  contents 
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prodnce  a  similar  effect — for  example :  gaseous 
distension  of  the  stomach  and  intestines ; 
enlargement  of  the  liver  and  other  solid  or- 
gans ;  abdominal  tumours  of  all  kinds ;  the 
pregnant  uterus ;  and  ascites,  when  consider- 
able. Hernia  of  the  abdominal  viscera  through 
the  diaphragm,  and  abscesses  connected  with 
tlie  diaphragm,  also  cause  displacement  of 
the  heart. 

2.  The  heart  suffers  traction,  or  is  drawn 
out  of  position,  during  absorption  of  pleuritic 
effusion  with  imperfect  expansion  of  the  Imig, 
on  either  side  ;  by  the  contraction  of  pleuro- 
pericardial  adhesions,  of  pulmonary  cirrhosis, 
or  of  cavities  in  phthisis ;  in  collapse  of  either 
lung  from  pressure  on  the  main  bronchus  ; 
and  in  some  forms  of  deformity  of  the  chest 
from  curvature  of  the  spine. 

Mechanism  of  Displacement. — The  causes 
just  enumerated  constitute  in  each  instance 
what  may  be  called  the  displacing  force. 
When  this  force  belongs  to  the  first  or  pres- 
sure class,  it  acts  against  the  surface  of  the 
pericardium  and  heart  that  is  opposed  to  it, 
and  presses  or  pushes  it,  a  tergo,  away  from 
its  own  seat,  m  the  direction  of  least  resist- 
ance. Thus  the  heart  is,  speaking  broadly, 
pushed  towards  the  left  by  effusion  into  the 
right  pleural  cavity;  towards  the  right  by 
similar  disease  on  the  left  side ;  downwards 
by  tumours  in  the  region  of  the  base  ;  and 
upwards  bygaseous  distension  of  the  stomach. 

On  the  other  hand,  when  the  displacing 
force  is  of  the  nature  of  traction,  the  heart  is 
drawn  a  fronte,  that  is,  towards  the  seat  of 
the  force.  Thus,  when  a  cavity  in  a  phthisi- 
cal lung  is  contracting,  the  pericardium  and 
heart,  as  well  as  the  walls  of  the  chest,  are 
displaced  towards  the  healing  area.  It  must 
be  observed,  however,  that  in  this  class  of 
cases,  actual  traction,  in  the  strict  sense,  is 
rare,  and  that  the  ordinary  displacing  force 
is,  in  reality,  the  atmospheric  pressure  ;  the 
heart  and  the  other  organs  being  '  sucked ' 
towards  the  potential  vacuum,  in  the  same 
way  as  water  is  '  drawn '  into  a  syringe. 
Still,  in  a  very  small  number  of  cases,  the 
pericardium  does  actually  become  involved 
in  a  healing  process  in  the  lungs ;  and  it 
and  the  heart  are  dragged  towards  the  cica- 
trix. 

Besides  the  displacing  force,  there  are  at 
work  in  dislocation  of  the  heart  certain  other 
agencies,  which  contribute  to  the  result, 
whether  their  effect  be  to  increase  or  to 
diminish  that  of  the  chief  cause  : — • 

{a)  The  weight  of  the  heart  manifestly 
favours  displacement  in  different  directions, 
according  to  the  posture.  Thus,  in  the  erect 
posture,  it  favours  downward,  and  limits  up- 
ward displacement.  However,  the  effect  of 
the  weight  of  the  heart  is  comparatively  insig- 
nificant, and  may  be  practically  disregarded. 

{h)  The  resistance,  positive  or  negative,  of 
neighbouring  parts  must  be  taken  into  ac- 
count.   The  heart  when  disturbed  from  its 


position  will  move  in  the  direction  of  least 
resistance.  Thus  it  cannot  be  displaced  to 
any  extent  either  forwards  or  backwards ;. 
but  is  moved  with  comparative  ease  towards 
either  pleural  cavity.  The  resistance  inferiorly 
is  greater  under  the  right  half  of  the  dia- 
phragm than  under  the  left.  On  the  other 
hand,  the  resistance  around  may  become 
negative  ;  for  example,  in  left  pleural  effusion 
the  corresponding  half  of  the  diaphragm  is 
pushed  downwards,  and  the  accompanying 
downward  displacement  of  the  cardiac  apex 
is  thus  increased. 

(c)  The  heart  is  attached  at  its  root ;  and, 
speaking  broadly,  this  is  a  fixed  point,  at  the 
right  and  upper  extremity  of  the  long  cardiac 
axis.  This  attachment  will  limit  and  other- 
wise modify  displacements  of  the  heart  in 
all  directions,  especially  downwards.  Round 
this  point  as  a  centre,  and  with  the  long  axis 
as  the  radius,  the  apex  of  the  heart  would  de- 
scribe an  arc  of  a  circle,  cutting  the  surface 
of  the  chest  iu  the  left  axilla,  the  left  sub- 
mammary region,  the  epigastrium,  the  right 
submammary  region,  and  the  right  axilla. 

{d)  The  tendency  that  the  heart  has  to 
rotate  or  roll  on  one  or  other  of  its  axes  is 
also  affected  by  its  attachment  at  the  root. 
If  the  heart  lay  free  in  the  pericardial  cavity, 
there  would  be  no  limit  to  such  rotation  under 
the  influence  of  pressure  or  of  traction.  The 
base  being  fixed,  rotation  is  gi-eatly  limited, 
and  does  not  occur  to  any  extent  except 
around  the  longitudinal  axis ;  the  left  ven- 
tricle, for  example,  being  rotated  more  for- 
wards or  more  backwards,  as  the  case  may 
be.  Eotation  round  the  transverse-hori- 
zontal and  the  antero-posterior-horizontal 
axes  is  very  limited. 

Anatomical  Characters  and  Effects. — 
The  only  essential  change  that  the  heart  is 
found  to  have  undergone  in  displacement  is 
an  alteration  of  its  relations  to  the  surround- 
ing parts.  The  softer  parts  of  the  cardiac 
wall,  however,  such  as  the  auricles,  are  some- 
times compressed  to  a  moderate  degree.  The 
pericardium  is  partly  dislocated  and  partly 
stretched.  The  great  vessels  at  the  base  of 
the  heart  and  at  the  root  of  the  neck  may  be 
elongated,  shortened,  twisted,  or  bent,  accord- 
ing to  the  particular  form  of  displacement ; 
and thecirculationwithinthemimpeded.  The 
neighbouring  organs  are  variously  displaced 
and  compressed.  One  of  the  effects  often  seen 
after  disjjlacement  is  permanent  fixation  of 
the  pericardium  and  heart  in  their  new  posi- 
tion, for  example,  in  the  pleural  cavity,  on 
the  disappearance  of  the  original  cause. 

The  effects  of  displacement  of  the  heart 
upon  its  fmictions  differ  greatly  in  the  two 
classes  of  dislocation  to  which  we  have 
referred  :— 

In  displacement  due  to  pressure,  the  heart 
is  compressed  between  the  displacing  force 
and  the  resistance  in  other  directions,  and 
the   dislocation  is   generally  rapid.  For- 
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innately,  in  most  cases  of  such  displacement 
the  resistance  is  slif,'ht ;  and  the  heart,  if 
healthy,  suffers  little  or  no  real  compression 
of  its  substance  or  cavities  between  the  two 
forces,  the  mobile  and  compressible  lung 
especially  yielding  before  it.  But  if  the 
heart  be  diseased — and  especially  if  its  walls 
be  weak,  degenerated,  or  dilated — moderate 
compression,  as  in  flatulence,  may  cause 
embarrassment  of  the  cardiac  action  and 
even  fatal  paralysis ;  and  the  rapidity  or 
even  suddenness  with  which  displacement 
generally  occurs  when  due  to  pressure — for 
example,  in  pneumothorax — is  another  and 
perhaps  the  principal  cause  of  this  embar- 
rassment. 

On  the  other  hand,  when  the  heart  is 
draivn  out  of  its  normal  situation  towards 
a  phthisical  cavity,  or  towards  either  pleural 
cavitj'  from  which  an  inflammatory  effusion 
is  being  absorbed,  the  displacement  occurs, 
not  because  there  is  want  of  space,  but 
because  there  is  excess  of  space  within  the 
thorax.  The  process  is  also  very  gradual. 
The  effects,  therefore,  upon  the  functional 
activity  of  the  heart  may  be  said  to  be  few, 
though  the  unusual  pulsation  may  be  a 
source  of  inconvenience,  and  even  of  anxiety, 
to  the  patient.  In  very  rare  cases,  the  heart 
and  pei'icardium,  when  thus  displaced,  may 
be  involved  in  the  fibrotic  process  going  on 
in  the  lung  or  pleura,  and  the  adhesions  thus 
established  may  ultimatelj^  interfere  with  the 
cardiac  action. 

Symptoms. — In  displacement  of  the  heart, 
special  symptoms  are  h-equently  slight  or 
altogether  wanting ;  or  they  are  inseparable 
from  the  symptoms  of  the  original  cause. 
This  may  be  said  to  be  almost  invariably  the 
case  when  the  displacement  is  due  to  gradual 
traction,  as  in  phthisis.  In  the  pres3ur& 
class  of  cases,  on  the  contrary,  there  are 
frequently  developed,  and  that  rapidly  or 
suddenly,  symptoms  due  to  compression  of 
the  heart,  such  as  a  sense  of  distress,  stifling, 
and  pain  over  the  praecordia  or  at  the  epi- 
gastrium, or  even  true  angina ;  dyspncea, 
perliaps  amounting  to  orthopncea ;  palpita- 
tion; blueness  of  the  surface;  and  irregularity 
and  feebleness  of  the  pulse.  Wlren  the  dis- 
placement is  due  to  upward  pressure  from 
gaseous  distension  of  the  stomach  and  in- 
testines, the  above  symptoms  may  be  asso- 
ciated with  flatulence  or  '  spasms,'  and  are 
relieved  by  the  erect  posture,  eructation, 
voniitmg,  and  the  administration  of  carmi- 
native and  absorbent  remedies.  If  this  con- 
dition be  not  removed  witliin  a  short  time,  it 
may  become  atjgravated,  pass  into  a  state  of 
collapse,  and  end  in  death. 

Varieties  and  Physical  Signs.  —  The 
varieties  of  cardiac  displacement,  according 
to  the  direction  in  which  the  dislocation 
occurs,  may,  for  clinical  purposes,  be  said 
to  be  as  follows  :  towards  the  left,  towards 
the  right,  doiunwards,  iqnvards,  backwards, 


and  forwards.  It  must  be  observed,  how- 
ever, that  this  is  only  a  broad  general  classi- 
lication,  and  that  the  heart  is  very  rarely 
displaced  in  an  absolutely  horizontal,  or  in 
an  absolutely  vertical  plane.  The  exact 
du-ection  taken  in  each  variety  will  now  be 
described,  as  well  as  its  special  cau.ses,  and 
the  physical  signs  by  which  it  may  be 
recognised. 

1.  Displacement  towards  the  Left. — 
This,  the  most  common  variety  of  marked 
cardiac  dislocation,  is  most  frequently  caused 
by  contraction  of  the  left  lung  from  any  of 
the  conditions  already  enumerated,  and  effu- 
sions into  the  right  pleural  cavity.  Eight 
pneumothorax,  and  tumours  connected  with 
the  right  side  of  the  chest,  with  the  medi- 
astmum,  or  with  the  right  lobe  of  the  liver, 
are  less  common  conditions  leading  to  the 
same  result.  The  distance  towards  the  left 
to  which  the  heart  is  dislocated  varies,  the 
extreme  limit  being  jjrobably  the  vertical 
axillary  Ime.  During  its  progress  towards 
the  left,  the  heart  is  rotated  aroimd  its 
longitudinal  axis,  so  that  the  right  ventricle 
is  more  exposed  anteriorly  ;  and  the  apex  is 
moved,  at  first  somewhat  downwards,  and 
afterwards  upwards. 

The  visible  and  palpable  impulse  is  found 
to  the  left  of  its  normal  situation,  and  either 
lower  or  higher  than  it,  or  on  the  same  level 
with  it,  according  to  the  degree  of  displace- 
ment. In  some  cases  due  to  contraction  of 
the  left  lung,  the  impulse  may  be  foimd  in 
any  one  or  in  all  of  the  left  intercostal  spaces 
from  the  base  to  the  apex  of  the  heart,  and 
of  different  rhythm  in  the  different  spaces. 
If  the  displaced  heart  be  the  seat  of  valvular 
disease,  thrill  may  be  felt  in  an  miusual 
situation,  for  example,  in  the  left  axilla. 
The  area  of  percussion-dulness  is  altered 
in  oiitline,  being  invaded  on  the  right  side 
either  by  the  dulness  due  to  effusion  there, 
or  by  resonance  due  to  pneimiothorax  or  to 
encroachment  of  the  right  hmg-border ;  whilst 
it  is  either  transposed  towards  the  left  axilla, 
or  blended  with  unnatural  dulness  over  the 
left  lung.  The  cardiac  soiinds  are  reduced 
in  loudness  over  the  normal  praecordia,  whilst 
they  are  uimaturally  loud  towards  the  left 
axilla  and  up  the  left  fi'ont.  Structural 
murmurs  if  present  are  similarly  transposed, 
as  refjards  the  seat  of  their  greatest  intensity 
and  the  hues  of  their  convexion.  A  systolic 
murmur  may  be  developed  at  the  base  of  the 
heart  from  distortion  of  the  great  vessels. 

2.  Displacement  towards  the  Right. 
This  form  of  dislocation  of  the  heart  is  the 
residt  of  effusion  into  the  left  pleural  cavity ; 
of  contracting  processes  connected  with  the 
right  lung  or  pleura  ;  of  left  pneumothorax  ; 
and  of  tumours  of  the  left  side  of  the  chest 
or  in  the  mediastnntm.  The  heart  may  be 
displaced  towards  the  right  side  until  the 
impulse  is  found  in  the  axillary  region,  the 
true  apex  at  the  same  time  being  depressed 
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towards  the  epigastrium.  During  its  lateral 
movement,  the  heart  is  rotated  on  its  longi- 
tudinal axis  in  such  a  manner  that  the  left 
ventricle  is  more  exposed. 

The  physical  signs  correspond  closely  with 
those  enumerated  mider  left  displacement — 
the  two  sides  being,  of  course,  exactly  re- 
versed. The  cardiac  impulse  is  most  fre- 
quently transferred  to  the  epigastrium.  New 
areas  of  pi;lsation  are  developed  in  the  region 
of  the  right  nipple,  and  in  the  second  and 
third  right  interspaces,  close  to  the  sternum  ; 
they  indicate  the  displaced  position  of  the 
right  auricle,  if  prtesystolic,  or  of  the  aorta, 
if  systolic  and  followed  by  palpable  shock  in 
diastole.  The  description  of  the  ausciiltatory 
phenomena,  as  regards  both  soimds  and 
murmurs,  does  not  require  to  be  repeated. 

3.  Displacement  Downwards.— This 
is  an  exceedingly  common  form  of  cardiac 
displacement,  though  seldom  extreme  in  de- 
gree. It  is  the  constant  result  of  hypertro- 
phous  emphysema  of  the  lungs ;  and  may 
also  be  caused  by  the  downward  pressure  of 
tumours  at  the  base  of  the  heart,  such  as 
aneurysm,  and  by  collapse  of  the  stomach 
and  intestines.  Displacement  of  the  heart 
downwards  is  Umited  by  the  diaphragm,  and 
by  the  attachment  of  the  pericardium  and 
great  vessels  at  the  root  of  the  heart.  At 
the  same  time  the  apex  may  either  move 
somewhat  towards  the  left  in  its  descent  if 
the  downward  pressure  be  uniform,  as  in 
emphysema ;  or  it  may  ascend  somewhat 
towards  the  left  if  the  pressure  be  exerted 
chiefly  upon  the  base. 

The  ordinary  cardiac  impulse  is  generally 
quite  imperceptible  in  this  form  of  displace- 
ment, on  account  of  enlargement  of  the  limgs ; 
or  it  is  greatly  weakened,  and  situated  in  the 
sixth  left  space,  or  lower,  to  the  left  of  its 
normal  position.  A  new  area  of  systolic 
pulsation  is  perceptible  in  the  epigastrium, 
generally  well  marked,  and  connected  with 
the  right  ventricle.  The  prsecordial  dulness 
is  usually  completely  replaced  by  pulmonary 
resonance  ;  or,  more  rarely,  confused  by  the 
dulness  of  some  form  of  mediastinal  tumom*. 
The  cardiac  sounds  are  feeble,  or  absent, 
over  their  usual  seat ;  and  are  heard,  instead, 
over  the  epigastric  triangle  and  the  lower 
left  cartilages. 

4.  DisplaeementUp wards. — Themany 
abdominal  causes  of  this  form  have  been  al- 
ready mentioned  ;  so  have  the  symptoms  due 
to  compression  of  the  heart  which  charac- 
terise it  when  so  produced.  The  heart,  as 
a  whole,  is  moved  upwards  in  the  chest,  and 
at  the  same  time  the  apex  passes  more  or  less 
towards  the  left,  and  the  right  ventricle  may 
become  somewhat  more  exposed  anteriorly. 

The  cardiac  impulse  is  elevated  until  it  is 
found  on  the  nipple-level,  or  even  higher ;  or 
it  is  lost,  along  with  the  area  of  percussion- 
dulness,  behind  the  inferior  border  of  the  left 
imig.  The  sounds  of  the  heart  are  transposed 


upwards,  and  weakened.  The  displacement 
of  the  cardiac  apex  towards  the  left  axilla  in 
pericardial  effusion  is  described  elsewhere. 
See  Pericardium,  Diseases  of. 

5.  Displacement  Backwards.  —  This 
variety  of  displacement  of  the  heart  is  very 
uncommon ;  and  when  it  does  occur,  is 
generally  referable  either  to  abundant  peri- 
cardial effusion,  or  to  backward  curvature  of 
the  spine  (kyphosis)  in  the  dorsal  region.  A 
certain  amoimt  of  backward  displacement  is, 
however,  not  so  rare  in  extensive  excavation 
of  the  left  lung,  in  association  with  other 
forms  of  dislocation.  The  base  of  the  heart 
is  then  the  part  most  transposed  into  the  left 
paraspinal  groove,  and  the  apex  is  tilted 
somewhat  forwards  as  well  as  elevated. 

The  jDhysical  signs  of  backward  displace- 
ment are  those  of  the  cause  of  the  malposition 
rather  than  any  that  can  be  referred  to  the 
condition  itself. 

6.  Displacement  Forwards.  —  Dis- 
placement forwards  is  also  very  rare,  al- 
though it  is  frequently  simulated  by  bulging 
of  the  praecordia  in  enlargement  of  the  heart. 
The  chief  cause  of  it  is  the  presence  of  a 
tumour  in  the  mediastinum  —  especially 
aneurysm  of  the  descending  aorta,  or  en- 
largement of  the  bronchial  glands.  The 
amount  of  actual  transposition  is  necessarily 
exceedingly  small,  the  anterior  border  of  the 
hmgs  being  compressed  or  pushed  aside,  but 
the  ftirther  progress  of  the  heart  forwards 
being  arrested  by  the  anterior  wall  of  the 
chest. 

The  physical  signs  are,  therefore — increase 
of  the  area  and  strength  of  pulsation  and  of 
percussion- dulness  over  the  praecordia;  bulg- 
ing of  the  same  in  young  subjects;  and  in- 
creased loudness  of  the  cardiac  soimds  in 
that  situation. 

7.  Complex  Displacements.— It  has 
already  been  indicated  that  displacements  of 
the  heart,  strictly  speaking,  occur  almost 
without  exception  in  more  than  one  of  the 
directions  described ;  and  they  may  all,  there- 
fore, be  said  to  be  generally  more  or  less 
complex.  Dislocation  at  once  upwards  and 
towards  either  side  is  especially  common, 
as  the  result  of  contracting  processes  in  the 
apex  of  the  lung. 

Diagnosis. — After  the  full  accoimt  that 
has  been  given  of  the  several  forms  of  dis- 
placement of  the  heart,  there  ought  to  be  no 
great  difficulty  in  diagnosing  them  from  each 
other,  as  well  as  from  the  conditions  which 
simulate  them.  These  must  be  carefully  re- 
membered. The  chief  of  them  are :  (1)  Phy- 
siological displacements,  already  referred  to  ; 
(2)  cardiac  enlargement,  especially  when 
attended  with  bulging  of  the  praecordia  ;  (3) 
pulsating  tumours  of  the  chest  and  abdomen, 
particularly  aneurysm  of  the  aorta ;  (4)  adhe- 
sion of  the  pericardiimi ;  and  (5)  atrophy  of 
the  hmgs  from  any  cause. 

Treatment.  —  The  rational  treatment  of 
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diuplacement  of  the  heart  would  be  to  remove 
its  cause ;  but  when  the  cavise  is  of  the  nature 
of  traction,  treatment  is  very  rarely  called 
for,  even  if  it  were  possible.  In  displace- 
ment due  to  pressure,  on  the  contrary,  treat- 
ment is  often  urgently  indicated,  perfectly 
practicable,  and  highly  successful.  The  un- 
pleasant sensation  of  pulsation  complained 
of  in  some  instances  of  displacement — for 
example,  in  phthisis — is  frequently  relieved 
by  an  assurance  on  the  part  of  the  physician 
that  the  palpitation  is  of  no  import ;  and  by 
the  ajjplication  of  a  simple  plaster,  contain- 
ing iron,  belladonna,  or  opium. 

J.  Mitchell  Bruce. 

HEART,  Embolism  of.— See  Embo- 
lism; and  Heart,  Thrombosis  of. 

HEART,  Fatty  Degeneration  of.— 

Synon.  :  Fr.  Degenerescence  graisseuse  du 
Cceur ;  Ger.  Fettige  Metamorphose  des  Her- 
zens. 

Definition. — The  process  by  which  the 
muscular  fibres  of  the  heart  are  converted 
into  a  granular  fatty  matter.  The  term  is 
also  used  to  express  the  state  of  the  heart  in 
which  this  change  has  been  accomplished. 

Etiology  and  Pathology. — The  process 
by  which  the  i)rotein  elements  of  animal 
bodies,  including  muscular  fibre,  are  con- 
verted into  granular  fatty  matter,  as  well  as 
the  circumstances  under  which  this  change 
occurs,  have  been  already  so  fully  discussed 
under  the  head  of  Fatty  Degeneration,  that 
it  is  unnecessary  to  repeat  the  information 
which  wiU  be  foimd  there.  It  will  suflice  to 
say  here,  that  when  the  process  of  nutrition 
is  interfered  with  in  the  tissue  of  the  heart, 
this  change  takes  place,  and  is  best  ilhistrated 
in  the  local  or  limited  foi'm  of  disease,  which 
occurs  when  the  coronary  circulation  is  ob- 
stnicted.  This  is  seen  in  cases  in  which  the 
orifice  of  the  coronary  arteries  is  contracted 
or  where  there  is  thickening  or  calcification 
of  one  of  the  trunks,  or  of  the  branches  of 
these  vessels,  and  is  more  marked  by  reason 
of  the  fact  that  the  coronary  arteries  do  not 
anastomose  as  freely  by  their  primary  and 
secondary  branches  as  do  arteries  in  other 
situations.  StiU,  as  Dr.  Samuel  West  has 
weU  shown  {Lancet,  vol.  i.  1883),  there  does 
exist  free  communication.  The  fatty  change 
is  found  to  occur  in  the  more  diffused  or  gene- 
ral form  in  those  diseases  in  which  the  vital 
powers  are  lowered,  as  in  certain  forms  of 
chronic  cachectic  disease,  especially  in  cases  of 
pernicious  anaemia,  as  described  by  Dr.  Sidney 
Coupland  {Brit.  Med.  Journ.,  vol.  i.  1881),  in 
poisoning  by  phosphorus,  or  after  loss  of 
blood.  In  certain  other  conditions,  such  as 
acute  specific  fevers,  the  tissue  of  the  heart 
becomes  softened,  and  imder  the  microscope 
presents  a  granular  appearance,  which  is  be- 
lieved by  some  pathologists  to  be  an  inci- 
pient stage  of  fatty  degeneration.   We  might 


I  also  refer  to  the  more  or  less  diffused  form  of 
!  fatty  degeneration  which  takes  place  in  cases 
j  of  enlarged  heart,  the  result,  not,  as  Roki- 
i  tansky  supposed,  of  a  disturbance  of  the  ner- 
vous functions,  but  of  the  fact  that  these  en- 
'  larged  hearts  require  a  larger  supply  of  the 
!  materials  for  nutrition  than  can  be  fiurnished 
I  to  them  by  the  coronary  arteries,  which  in 
!  such  cases  are  frequently  themselves  diseased, 
both  at  their  origin  and  in  their  com-se. 
Lastly,  fatty  degeneration  of  the  heart  is 
found  to  occur  after  delivery  in  some  in- 
stances, in  which  the  organ  had  become  en- 
larged during  pregnancy,  thus  explaining  cer- 
tain cases  of  sudden  death  after  parturition. 
Dr.  Bedford  Fenwick  has  described  {Lancet, 
vol.  i.  1888)  fatty  degeneration  occurring  in 
consequence  of  the  pressure  exercised  by  the 
presence  of  large  ovarian  tumom-s ;  and  he 
accounts  for  the  collapse  which  sometimes 
occiu's  after  operation  for  the  removal  of 
these  tumours  by  the  presence  of  this  lesion 
of  the  heart's  texture.' 
!  Certain  other  circumstances  connected  with 
[  the  origin  of  the  disease  require  to  be  men- 
tioned here.  In  reference  to  sex,  the  disease 
is  more  fi-equent  in  males,  in  the  proportion 
of  nearly  two  to  one.  With  respect  to  age, 
in  his  original  memoir  on  this  subject  the 
writer  found  that  nearly  one-half  of  all  the 
:  cases  observed  were  over  sixty  years  of  age. 
In  the  late  Dr.  Hayden's  valuable  work  on 
Diseases  of  the  Heart,  the  jjroportion  stated 
of  cases  under  sixty  years  of  age  shows  a 
larger  number  of  young  persons  whose  hearts 
have  imdergone  this  change  as  a  result  of 
wasting  disease — a  result  which  is  evidently 
due  to  the  greater  care  with  which  micro- 
scojiical  examinations  of  the  heart  have  been 
made  in  recent  times.  As  regards  social 
position,  of  thirty-three  eases  formerly  noted 
by  the  writer,  the  subjects  of  the  disease  are 
stated  to  have  belonged  to  the  higher  ranks 
in  nine  cases ;  to  the  middle  class  in  eight 
cases ;  and  to  the  lower  class  in  sixteen  cases. 
This  enmneration  contrasts  with  the  propor- 
tion in  which  fatty  growth  appears  on  the 
heart ;  seven  of  fifteen  cases  belonging  to  the 
first  class  ;  six  to  the  second  ;  and  only  two 
to  the  third.  Fatty  degeneration  and  fatty 
growth  on  the  heart  are  thus  seen  to  occur 
under  markedly  different  conditions.  The 
latter  is  the  restdt  of  the  accumulation  in  the 
i  blood  of  the  elements  of  fat ;  the  former  is 
the  result  of  decay  and  disintegration  of 
tissues. 

,  Anatomical  Characters.  —  In  fatty  de- 
generation the  heart  was  found  to  be  enlarged 
in  about  two-thirds  of  the  cases  recorded 
both  by  Dr.  Hayden  and  the  present  writer. 
It  is  not  infrequently  simply  dilated.  To 
find  a  heart  thus  affected  of  an  average  size, 

1  For  much  very  instructive  and  valuable  infor- 
mation, see  an  article,  by  Dr.  F.  W.  Mott,  on  '  Cardio- 
vascular Nutrition  and  its  Eelation  to  Sudden 
Death,'  in  the  Practitioner,  vol.  xli.  p.  161. 
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or  even  occasionally  below  it,  is  not  an 
exceptional  occurrence.  The  colour  of  the 
heart's  substance  is  pale,  sometimes  as  pale 
as  '  a  dead  leaf,'  but  more  generally  it  is  of 
a  yellowish-brown  or  buff,  or  muddy  pink 
colour.  This  discoloration  is  generally  seen 
in  spots  or  in  patches ;  and  though  the  whole 
heart  may  be  pale,  the  spots,  being  still  paler 
when  seen  beneath  the  endocardium,  give 
the  tissue  a  mottled  look.  The  same  appear- 
ance may  be  observed  beneath  the  pericardium, 
and  in  the  substance  of  the  heart.  With  the 
progress  of  disease  the  spots  run  together, 
giving  portions  of  the  walls  a  uniform  buff- 
coloured  character,  whilst  the  rest  of  the 
organ  retains  its  ordinary  aspect.  The  con- 
sistence also  varies  from  that  of  mere  flabbi- 
ness  or  softness,  to  such  a  condition  as  per- 
mits of  the  tissue  being  torn  like  wet  brown 
paper.  The  organ  then  feels  like  a  piece  of 
wet  chamois  leather,  or  a  wet  glove.  In 
other  cases  the  heart  retains  in  appearance 
much  of  its  ordinary  solidity,  but  the  tissue 
breaks  down  on  pressure,  as  does  a  lung 
consolidated  by  pneumonia.  This  is  a  state 
which  occurs  more  frequently  in  hearts  which 
are  hypertrophied.  In  addition  to  these 
changes  in  size,  colour,  and  consistence,  others 
have  to  be  noted.  The  fibrous  character  of  the 
heart's  structure,  even  to  the  naked  eye,  dis- 
appears ;  in  some  cases  the  tissue  resembles 
that  of  a  fatty  or  a  boiled  liver.  In  other  in- 
stances the  cut  or  torn  surface  has  a  granular 
appearance,  not  unlike  that  of  the  lung  in  an 
early  stage  of  grey  hepatisation.  These  dif- 
ferent appearances  may  in  a  great  measure 
be  due  to  the  greater  or  less  fluidity  of  the 
oily  matter  present,  as  well  as  to  the  extent 
and  degree  to  which  the  disease  has  ad- 
vanced. Further  varieties  in  appearance 
may  be  caused  by  the  presence  of  a  larger  or 
smaller  quantity  of  blood,  or  of  its  coloming 
matter,  in  the  heart's  texture  or  in  its  cavi- 
ties, by  which  the  lining  membrane  may 


Fig.  60. — Fatty  Degeneration  of  the  Heart. 
X  400  diam. 


in  the  latter  case  be  dyed  of  a  deep  purple 
colour. 

Microscopical  characters. — The  microsco- 
pical characters  of  this  disease  will  be  found 


so  fully  described  under  the  head  Fatty  De- 
GENEEATiON,  that  it  is  needless  here  to  do 
more  than  refer  the  reader  to  that  article, 
and  to  the  annexed  figure  (60),  in  which  these 
characters  are  well  seen. 

All  parts  of  the  heart  are  subject  to  fatty 
degeneration,  but  not  equally  so.  It  is  most 
frequently  found  in  the  left  ventricle ;  next 
in  the  right  ventricle ;  then  in  the  right 
auricle ;  and  least  frequently  in  the  left 
auricle.  It  is  generally  more  evident  in  the 
columnse  carnese,  and  in  the  inner  layers  of 
the  muscular  walls,  than  elsewhere. 

Effects. — Of  the  structural  lesions  which 
occur  in  the  heart  when  it  is  the  seat  of  fatty 
change,  one  of  the  most  important  is  rupture, 
which  was  found  in  twenty-five  out  of  sixty- 
eight  cases  of  fatty  or  softened  heart,  the  his- 
tories of  which  were  collected  by  the  writer. 
Partial  rupture,  leading  to  some  effusion  of 
blood  in  the  tissue  and  the  formation  of 
what  has  been  called  cardiac  apoplexy,  is 
another  condition  which  has  been  described. 
The  clot  in  such  cases,  if  it  lose  its  colour, 
may  produce  the  appearance  of  an  encysted 
abscess ;  and  a  consecutive  false  aneurysm 
of  the  walls  of  the  heart  may  be  thus  formed,, 
as  well  as  by  the  simple  yielding  of  a  portion 
of  the  softened  cardiac  waU.  The  involvement 
of  the  columns  carnese  may  lead  to  imperfect 
action  of  the  valves.  Valvular  disease  itself 
is  not  often  present  in  connexion  with  fatty 
heart.  Dr.  Henry  Kennedy,  in  a  late  in- 
teresting work  on  this  subject,  pointed  out 
that  the  valves  are  affected  only  about  once 
in  nine  cases ;  and  he  further  shows  that, 
when  the  valves  are  affected,  it  is  chiefly  the 
aortic  valves  that  are  involved. 

Of  the  effects  of  fatty  degeneration  upon 
the  functions  of  the  heart,  the  most  promi- 
nent are  those  which  exhibit  the  weakened 
powers  of  the  organ.  Coma,  preceded  or  not 
by  giddiness,  has  been  described  by  several 
writers  in  connexion  with  feeble  powers  of 
the  circulation.  The  late  Dr.  Adams  of  Dub- 
lin has  mentioned  as  many  as  twenty  attacks 
in  one  of  his  cases  of  fat  heart;  and  the 
writer  has  noticed  the  occurrence  of  even 
mere  frequent  seizures.  Syncope — '  cardiac 
syncope  ' — is  a  term  very  frequently  used  by 
the  older  writers;  and  it  is  a  term  which 
may  be  weU  applied  to  the  condition  of  faint- 
ness  which  is  frequently  found  in  connexion 
with  fatty  heart.  In  some  cases  the  feeling 
of  syncope  amounts  to  little  more  than  a 
simple  sense  of  faintness — that  the  patient 
must  fall  if  he  do  not  lay  hold  of  something. 
In  other  instances  this  symptom  is  accom- 
panied by  a  feeling  of  impending  death ;  and 
such  patients  do  frequently  die.  In  the  cases 
collected  by  the  writer,  thirteen  out  of  thirty- 
three  died  of  what  he  proposed  to  call  sy  ncope 
letJialis,  or  '  fatal  syncope ; '  and  it  would  be 
possible,  no  doubt,  now  greatly  to  extend  the 
number  of  cases  that  have  proved  fatal  in 
this  way.    Death  may  result  in  such  cases 
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from  cardiac  failure,  as  indicated  after  death 
by  a  flabby  heart  containing  blood  in  the  left 
ventricle  ;  oi',  where  there  is  a  less  amount  of 
degeneration,  death  may  result  from  irregular 
action  or  spasm,  and  the  ventricles  may  be 
found  empty. 

Pain  is  also  an  effect  of  degeneration.  It 
may  occiu-  independently  of  syncope;  or, 
being  associated  with  syncope,  constitutes 
what  is  named  syncojie  anginosa.  See  Angina 
Pectokis. 

The  respiration  is  always  affected  in  cases 
■of  fatty  degeneration,  and  we  find  either 
simple  breathlessness,  even  on  slight  exer- 
tion, or  that  peculiar  form  which  has  been 
called  Cheyne-Stokes  respiration. 

Symptoms  and  Diagnosis. — There  is  no 
■doubt  that  many  cases  occiur  in  which  fatty 
degeneration  is  found  in  the  heart  after 
death,  without  its  presence  dm-ing  life  having 
been  suspected.  This  result  is  found  more 
especially  in  those  instances  of  exhausting 
disease  in  which  the  heart  participates.  In 
such  cases  the  requirements  of  the  system 
may  not  be  out  of  proportion  to  the  powers 
of  the  heart ;  and  death  may  come  on  slowly 
and  insidiously  without  our  attention  being 
attracted  to  the  state  of  this  organ.  In  a 
second  class  of  cases,  in  which  the  heart  suf- 
fers from  some  local  cause,  as,  for  example, 
from  disease  of  the  coronary  arteries,  whilst 
the  system  generally  maintains  its  powers 
more  or  less  fully,  the  balance  between  the 
system  and  the  function  of  the  heart  is  lost, 
and  diagnostic  evidence  of  the  change  that  has 
occm'red  in  the  central  organ,  sufficiently  clear 
and  pointed,  may  be  traced  without  difficulty. 
Amongst  the  symptoms  of  the  disease  we 
then  observe  various  modifications  of  the 
phenomena  of  drowsiness  and  coma ;  faint- 
ness  and  syncope ;  disordered  respiration ; 
pain  in  the  region  of  the  heart;  and  disturbed 
pulsation.  For  example,  the  patient  com- 
plams  in  the  earlier  stages  of  being  easily 
■exhausted,  particularly  by  mounting  ascents ; 
be  feels,  he  says,  faint  on  reaching  the  top 
of  a  flight  of  stairs ;  though  not  giddy,  he 
feels  he  must  fall ;  though  not  breathless  or 
fainting,  he  sighs  deeply  and  seeks  the  air. 
Any  imusual  excitement,  or  a  heated  or  a 
close  atmosphere,  produces  the  like  effects. 
At  the  same  time  there  is  often  experienced 
an  uncomfortable  feeling  of  choking  or  ful- 
ness in  the  chest.  In  the  intervals  the  in- 
dividual may  be  fairly  well. 

As  the  disease  advances,  the  attacks,  of 
whatever  kind,  become  more  h-equent  and 
severe,  and  often  distiurb  and  distress  the 
patient  at  night.  The  temper  is  observed 
to  become  irritable.  The  expression  of  the 
features  frequently  appears  anxious,  and  the 
countenance  sallow.  Copious  perspiration 
from  very  shght  causes,  sometimes  coldness 
of  the  extremities  and  swelling  of  the  ankles, 
appear  amongst  the  incidents  of  the  disease. 
The  pulse  is  generally  affected;  but  how 


must  no  doubt  depend  in  a  great  measure 
iipon  the  part  of  the  heart  affected,  and  on 
the  extent  and  degree  of  the  disease.  In 
the  vvrriter's  opinion,  interniittence  and  irre- 
gularity are  the  more  frequent  alterations ; 
weakness  is  another ;  and  slowness — often 
remarkable — is  a  third.  Quickness  of  the 
pulse,  more  especially  when  it  increases  with 
age,  has  been  dwelt  upon  by  Dr.  Kennedy 
as  a  symptom  deserving  of  attention  in  the 
diagnosis  of  fatty  degeneration.  The  irregu- 
larity may  be  constant,  or  it  may  appear  and 
disappear.  The  writer  has  seen  it  j^resent 
during  the  slight  distiu'bances  above  de- 
scribed ;  and  he  has  seen  it  disappear  alto- 
gether when  the  patient  was  in  tolerable 
health,  to  return  as  the  effect  of  any  depress- 
ing cause,  the  more  marked  because  that 
cause  may  be  far  too  inefficient  to  affect  a 
sound  heart.  The  frequency  with  which  the 
pulse  is  affected  in  cases  of  dyspepsia,  more 
especially  in  those  m  which  there  exists  a 
gouty  diathesis,  should  not  be  overlooked  in 
the  diagnosis  of  fattj^  heart. 

The  breathing  is  always  more  or  less  af- 
fected in  cases  of  fatty  degeneration  of  the 
heart.  In  some  instances  the  disturbance  is 
represented  as  a  sense  of  choking  or  suffoca- 
tion; the  person  feels  as  if  he  were  breathing 
through  a  sponge.  The  difficulty  in  some  in- 
stances is  so  slight  as  scarcely  to  be  regarded ; 
j  in  others  so  severe  that  the  smallest  effort,  par- 
1  ticularly  in  mounting  ascents,  is  most  painful. 
A  peculiarity  sometimes  observed  is  that  the 
ascent  of  a  gentle  height  is  distressing,  while 
the  person  can  read  aloud  without  inconve- 
nience. A  character  of  the  respiration  first 
described  by  Dr.  Cheyne  of  Dublm,  and  after- 
wards by  Dr.  Stokes,  is  by  some  regarded  as 
diagnostic  of  fatty  degeneration  of  the  heart. 
It  is  thus  described  by  Dr.  Stakes  :  '  A  form 
of  respiratory  distress  peculiar  to  this  affec- 
tion (fatty  degeneration  of  the  heart),  con- 
sisting of  a  period  of  apparently  perfect 
apnoea,  succeeded  by  feeble  and  short  inspi- 
rations, which  gradually  increase  in  strength 
and  depth  until  the  respiratory  act  is  carried 
to  the  highest  pitch  of  which  it  seems  capable, 
when  the  respirations,  pursuing  a  descending 
scale,  regularly  diminish  until  the  commence- 
ment of  another  apnceal  period.'  Dr.  Hay  den, 
in  writing  on  this  subject,  mentions  a  case 
in  which  dm-ing  the  period  of  apnoea  there 
was  no  change  in  the  heart's  action  ;  a  second 
case  in  which  the  action  of  the  heart  and  the 
pulse  underwent  no  change  during  the  period 
of  apnoea  and  dyspncea ;  whilst  in  a  third 
case,  dm'uig  the  paroxysm  of  dyspncea,  the 
heart's  action  was  remarkably  u'regular.  It 
should  be  stated  with  regard  to  this  symptom 
that,  though  frequently  present,  it  is  by  no 
means  characteristic  of  fatty  degeneration 
only.  It  is  by  some  said  to  be  more  fre- 
quently associated  with  disease  of  the  aorta. 
Various  explanations  of  this  phenomenon 
have  been  given.   Dr.  Little  (Dublin  Journ. 
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of  Med.  Sci.,  No.  91)  believes  that  it  is  due 
to  derangement  of  the  dynamic  adjustment 
between  the  right  and  left  ventricles  of  the 
heart.  Dr.  Hayden  (op.  cit.)  connects  it  with 
atheromatous  or  calcareous  change  with  dila- 
tation of  the  arch  of  the  aorta,  involving  loss 
of  elasticity  in  its  walls.  The  late  Professor 
Laycock  thought  [Dublin  Journ.  of  Med. 
Sci.,  July  1873)  that  this  phenomenon  de- 
pended upon  '  sentient  palsy  of  the  respiratory 
centre,'  or  '  a  paresis  of  reflex  sensibility  of 
the  mucous  membrane  of  the  lung.'  This 
respiratory  action,  though  suggestive  of  some 
grave  and  serious  somrce,  may  pass  away. 
See  Respiration,  Disorders  of. 

Another  phenomenon,  said  to  be  diagnostic 
f>f  fatty  degeneration  of  the  heart,  is  arcus 
senilis— a  pearly  crescentic  opacity  of  the 
upper  and  lower  portions  of  the  circumference 
of  the  cornea,  which  must  be  distinguished 
from  an  opaque  annulus  which  occasionally 
siurrounds  the  entire  cornea,  and  which  is  not 
the  result  of  fatty  degeneration.  The  late  Mr. 
Canton  was  the  first  to  describe  the  nature 
of  this  change  as  fatty  degeneration.  It  is 
quite  true  that  when  fatty  degeneration  is 
present  in  the  cornea  it  may  possibly  be 
found  in  the  muscular  fibres  of  the  heart  and 
in  the  arteries.  Still  it  by  no  means  foUows 
that  the  degeneration  must  exist  in  any  other 
particular  part  or  organ,  and  therefore  this 
appearance  in  the  cornea  cannot  be  at  all 
regarded  as  pathognomonic  of  fatty  degenera- 
tion of  the  heart. 

As  the  disease  progresses  the  symptoms 
become  more  marked ;  the  various  effects  of 
feeble  and  languid  circulation  further  show 
themselves ;  angina  may  perhaps  become 
fully  developed  ;  or  the  patient  may  be  cut 
off  suddenly  by  one  or  other  of  the  effects 
connected  either  immediately  or  remotely 
with  the  lesion  itself.  Of  eighty-three  cases 
of  '  fatty  disease  '  of  the  heart  collected  by 
the  writer,  sixty-eight  had  died  suddenly. 

Physical  Signs. — The  physical  signs  that 
characterise  fatty  disease  are  neither  many 
nor  marked.  They  are — a  feeble  impulse  of 
the  heart,  proportionate  to  the  extent  and  the 
degree  of  the  disease ;  a  feeble  muffled  first 
sound,  mrder  like  conditions,  sometimes 
scarcely  audible.  When  the  heart  is  en- 
larged, the  impulse,  though  weak,  will  be 
found  extended,  and  so  likewise  will  be  the 
dulness  on  percussion.  A  murmur  may  be 
present,  as  suggested  by  Rokitansky,  from 
degeneration  of  the  columnae  carnese.  The 
second  sound  is  often  distinct  and  clearly 
accentuated,  as  compared  with  the  first. 

Diagnosis. — The  diagnosis  of  the  presence 
of  this  degenerative  change,  in  the  absence  of 
any  alteration  in  the  size  of  the  heart,  must 
be  founded  upon  a  consideration  of  the  symp- 
toms and  physical  signs  above  described. 
When  the  heart  is  hypertrophied  or  dilated 
only,  the  presence  of  fatty  degeneration  is 
more  difficult  of  diagnosis  by  its  physical 


signs.  We  must  then  seek  to  trace  how  far 
the  usually  well-marked  signs  of  hypertrophy 
of  the  organ  are  modified  by  those  we  have 
described  as  being  present  in,  and  character- 
istic of,  fatty  degeneration.  The  same  ob- 
servations wiU  apply  to  dilatation  or  thinning 
of  the  waUs.  This  special  condition  has  its 
own  well-marked  phenomena,  which  will  be 
found  described  elsewhere  {see  Heart,  Dila- 
tation of).  These  signs  will  be  more  or  less 
modified  in  proportion  to  the  degree  and 
extent  of  any  fatty  change  that  may  be  pre- 
sent. They  must  be  carefully  studied  so  that 
they  be  not  confused  with  like  conditions  ori- 
ginating ill  disordered  state  of  other  organs, 
as  the  lungs,  the  liver,  &c. 

Progress,  Duration,  and  Terminations. — 
It  is  impossible  to  determine  the  duration  of 
a  disease  the  date  of  origin  of  which  is  in 
most  cases  very  obscure.  StUl  there  are 
grounds  for  believing  that  persons  with  a 
certain  amount  of  degenerated  tissues  in 
their  hearts  have  gone  on  living  during 
periods  extending  over  many  years.  On  the 
other  hand,  death  has  occurred  from  fatty 
degeneration  of  the  heart,  determined  post 
mortem,  in  which  the  entire  absence  of  symp- 
toms imtil  a  few  months  before  the  fatal 
event  justified  the  opinion  that  the  duration 
of  the  disease  had  not  much  exceeded  the 
period  just  mentioned.  When  fatty  degene- 
ration occiu's  as  the  result  of  phosphorus- 
poisoning,  or  of  certain  exhausting  diseases, 
the  progress  of  the  change,  which  can  then 
be  determined,  is  rapid.  In  such  cases,  the 
morbid  process  is  not  confined  to  the  heart 
alone,  and  therefore  when  death  occurs,  it 
cannot  well  be  attributed  solely  to  the  con- 
dition of  this  organ. 

Death  is  frequently  sudden,  the  proportion 
being  as  five  to  one  compared  vvdth  other 
modes  of  death  from  fatty  disease  of  the 
heart.  The  immediate  modes  of  death  in 
these  cases  are  those  which  have  been 
already  alluded  to  when  treating  of  the 
effects  of  the  disease,  namely,  by  syncope, 
angina,  coma,  and  rupture  of  the  heart ;  the 
first  and  last  of  these  contributing  nearly 
the  whole  number  of  those  who  die  sud- 
denly. Such  facts  indicate  very  strongly 
the  necessity  of  avoiding  any  mental  excite- 
ment or  physical  exertion  which  might  lead 
to  these  results.  Here  it  might  also  be  well 
to  remember,  with  reference  to  the  adminis- 
tration of  anaesthetics,  that  chloroform  has 
an  especially  depressing  effect  on  the  heart's 
action ;  and  that  when  the  heart's  jiower  is 
enfeebled  by  the  disease  which  we  are  here 
describing,  a  very  small  dose  of  this  anaes- 
thetic, which  would  have  little  or  no  effect 
on  a  healthy  heart,  may  prove  fatal.  This 
of)inion  was  first  expressed  by  the  v/riter 
many  years  ago,  in  1850,  and  it  has  been  fuUy 
confirmed  by  numerous  cases  of  death  which 
have  siace  occurred  during  the  administration 
of  chloroform. 
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Prognosis  and  Treatment.  —  The  pro- 
gnosis of  fatty  degeneration  of  the  heart  must 
depend  in  a  great  measure  iipon  a  knowledge 
of  its  cause  and  its  extent.  In  cases  where 
the  disease  originates  in  constitutional  causes, 
such  as  in  phosphorus-poisoning,  and  in  cases 
where  it  is  of  the  nature  of  involution — for 
example,  after  parturition — there  is  good 
ground  for  believing  that,  the  cause  being 
removed,  the  effect  will  cease,  and  a  fairly 
healthy  condition  of  the  organ  be  restored. 
On  the  other  hand,  when  the  coronary  arteries 
are  obstructed,  and  degeneration  is  thereby 
set  up,  or  when  nutrition  generally  is  im- 
paired, and  all  the  tissues  are  more  or  less 
undergoing  this  change,  the  prognosis  must 
be  in  the  highest  degree  unfavom-able,  more 
especially  so  if  in  the  latter  case  the  patient 
cannot  be  placed  in  a  condition  by  which 
this  degenerative  tendency  may  be  coimter- 
acted. 

The  treatment  consists  in  the  adoption 
of  all  the  measures  calculated  to  improve 
the  general  health — such  as  pure  fresh  air, 
wholesome  food,  and  temperance,  together 
with  moderate  exercise  (either  carriage, 
riding,  or  walking),  if  it  can  be  accomplished 
without  causing  pain  or  breathlessness. 
Everything  which  may  tend  to  lay  stress  on 
the  heart's  action,  such  as  walking  uphill 
or  making  efforts,  or  any  mental  excitement, 
should  be  avoided.  With  reference  to  drugs, 
such  tonics  as  can  be  best  tolerated  by  the 
patient  might  be  given.  We  may  mention 
iron — especially  dialysed  iron — phosphorus  in 
small  doses,  and  strychnine.  Special  attention 
must  be  paid  to  the  condition  of  the  excretory 
organs,  such  as  the  kidneys  and  liver,  which 
are  liable  to  become  congested  when  the 
cardiac  action  is  feeble.  Lastly,  it  may  be 
said  that  in  cases  of  syncope,  in  addition  to 
the  administration  of  the  usual  stimulants, 
galvanism  applied  from  the  back  of  the  neck 
to  the  prsecordia  by  the  interrupted  current, 
has  in  a  few  instances  been  known  by  the 
writer  to  be  useful. 

For  further  information  on  the  subject  of 
Fatty  Degeneration  of  the  Heart  the  reader 
may  consult  the  complete  and  very  valuable 
article  by  the  late  Dr.  Hayden  in  his  work  on 
Diseases  of  the  Heart  ;  and  a  memoir  by 
the  writer  in  the  33rd  vol.  of  the  Med.-Chir. 
Trans.  (1850).  Richard  Quain. 

HEART,  Patty  Growth  on.— Synon.  : 
Fr.  Hypertrophie  graisseuse  du  Cceur  ;  Ger. 
Fettige  Infiltration  des  Herzens. 

Definition. — The  growth  of  fat  on  the 
surface  and  in  the  substance  of  the  heart,  in 
quantity  sufficient  to  interfere  with  its  func- 
tions, and  thus  to  constitute  a  disease. 

^Etiology. — In  our  inquiries  concerning 
the  cause  of  this  condition,  we  are  met  with 
the  problem,  still  to  be  solved.  Why  are  cer- 
tain individuals,  and  certain  parts  of  the  body, 
more  prone  to  the  formation  of  fat  than  other 


persons  and  other  parts  ?  We  can  ascertain 
with  some  degree  of  certainty  the  circum- 
stances which  promote  the  formation  of  fat 
in  general ;  and  observations  collected  by  the 
writer  and  others  show  that  when  fat  is  thus 
formed  throughout  the  system,  the  heart  is 
likely  to  partake  largely  of  the  accumulation. 
We  may  accordingly  refer  to  the  article 
Obesity,  in  which  the  causes  of  fatty  growth 
in  general  will  be  foiuid  discussed. 

Of  fifteen  cases  of  extreme  fatty  growth  on 
the  heart  collected  by  the  writer,  eleven  oc- 
curred in  very  fat  individuals,  and  only  one 
in  a  person  who  was  described  as  being '  thin.' 
Age  seems  to  exert  a  decided  influence  upon 
the  formation  of  fat  upon  the  heart.  It  is 
very  scanty  in  infancy,  and  is  rarely  present 
in  any  quantity  before  the  thirtieth  year. 
Corvisart,  however,  quotes  from  Kercking 
the  case  of  a  child  whose  heart  seemed  want- 
ing, so  great  was  the  quantity  of  fat  in  which 
it  was  embedded.  Of  the  fifteen  cases  just 
referred  to,  thirteen  were  above  fifty  years, 
and  one  only  under  that  age.  Males,  accord- 
ing to  the  same  data,  are  more  liable  to 
accumulation  of  fat  on  the  heart  than  females, 
the  respective  numbers  being  as  twelve  to 
three. 

Anatomical  and  Pathological  Cha- 
racters.—A  certain  amoimt  of  fat-tissue, 
which  is  not  inconsistent  with  health, 
occupies  a  definite  position  in  the  structure 
of  the  heart.  It  is  seen  most  abundantly  in 
the  groove  between  the  auricles  and  the 
ventricles  ;  and  as  the  distribution  of  this 
tissue  bears  a  relation  here,  as  in  other  parts, 
to  that  of  the  blood-vessels,  it  first  appears  in 
the  course  of  the  primary  branches  of  the 
coronary  arteries ;  then  in  the  course  of  the 
secondary  branches — that  is,  in  the  groove 
over  the  septum,  which  marks  the  boundary 
between  the  ventricles ;  and,  lastly,  it  follows 
the  distribution  of  the  small  lateral  branches. 
These  branches  are  more  superficial  over  the 
right  ventricle  tlian  over  the  left ;  hence  the 
former  is  found  always  and  more  abundantly 
covered  with  fat.  A  fringe  of  fat  is  also  found 
at  the  apex  of  the  heart ;  and  frequently  aromid 
the  margins  of  the  am'icles.  A  mass  of 
superabimdant  fat  wiU  of  itself  be  sufficient 
to  press  on  and  embarrass  the  action  of  the 
heart ;  but  fat  rarely  exists  in  this  abimdance 
on  the  surface  of  the  organ  without  insinuat- 
ing itself  between,  and  encroaching  on,  the 
muscular  fibres.  In  this  way  the  muscular 
portions  of  the  walls  of  the  organ  become 
thinner  and  thinner,  mitil  the  columnie  carnece 
may  appear  to  arise  from  a  mass  of  fat.  This 
state  constitutes  what  was  once  regarded  as 
fatty  degeneration  of  the  heart,  and  which 
has  also  been  called  '  fatty  metamorphosis  ; ' 
but  it  is  in  many  cases  nothing  more  in  reality 
than  a  simple  hypertrophy  of  fat.  In  parts 
of  hearts  which  are  less  affected,  that  is,  where 
fat  is  not  very  abundant,  simple  striae  of 
yellow  tissue  will  be  observed  lying  amongst 
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the  muscular  fibres — an  appearance  often  j 
found  in  the  auricles. 

Microscopical  appearances. — When  a  por- 
tion of  heart  suffering  from  fatty  growth  in  a 
high  degree  is  examined  with  the  microscope, 
it  wiU  be  found  that  where  the  growth  is 
most  advanced,  that  is,  towards  the  external 
surface,  very  few  muscular  fibres  can  be  seen, 
and  that  the  very  wide  intervals  between 
them  are  occupied  by  fat-cells  (see  fig.  61). 
Proceeding  inwards,  the  muscular  fibres  be- 
come more  evident ;  the  fat-cells  become 
fewer;  and,  finally,  we  reach  the  muscular 
fibres  beneath  the  endocardium,  with  a  few 
fat-cells  lying  here  and  there  amongst  them. 
It  is  worthy  of  note  that  the  fibres,  though 
overwhelmed  by  fat,  may  stih  retain  their 
organisation.  In  all  cases,  however,  the 
course  and  direction  of  the  fibres  are  more 
or  less  modified  and  distorted.  The  fact  that 
the  fibres  stUl  exist,  though  concealed,  affords 
an  explanation  of  the  persistence  of  the  heart's 
action  in  those  instances  in  which  the  mus- 
cular walls  appear  to  a  greater  or  less  extent 
replaced  by  fat.  It  might  also  be  mentioned 
that  small  masses  of  fatty  tissue  sometimes 


Fig.  61. — Fatty  Growth  in  the  substance 
of  the  Heart,    x  400  diam. 


appear  beneath  the  endocardium,  varying  in 
size  from  that  of  a  pin's  head  to  that  of  a  pea. 
The  writer  has  seen  these  little  fatty  tumours 
in  cases  where  there  was  a  considerable,  but 
not  an  excessive,  amount  of  fat  upon  the  sur- 
face of  the  heart. 

Effects. — The  fat  accumulated  on  the 
heart  and  in  its  substance  may  be  supposed  to 
act  mechanically  ;  and  by  its  pressure  upon 
the  muscular  fibres,  on  the  nerves,  and  on 
the  blood-vessels,  to  impede  the  fimction  of 
the  organ,  embarrass  its  nutrition,  and  pro- 
duce those  effects  which  may  be  briefly 
enumerated  as — a  languid  and  feeble  condi- 
tion of  the  circulation,  with  a  sense  of  un- 
easiness and  oppression  in  the  chest ;  em- 
barrassment and  distress  in  breathing,  drow- 
siness, even  coma ;  syncope ;  perhaps  angina 


[  pectoris ;  it  may  be  death.  Eupture  of  the 
heart  sometimes  results.  Such  an  enumera- 
tion of  evils,  in  which  there  is  no  evidence  of 
any  other  lesion  of  the  heart's  texture,  save 
an  accumulation  of  fat,  would  suffice  to  render 
this  condition  a  source  of  very  grave  import ; 
but  we  cannot  always  be  quite  clear  on  the 
subject,  because  in  the  particular  cases  quoted 
it  is  possible  that  some  degeneration  of  the 
muscular  fibres  may  co-exist.  It  would  be 
weU,  therefore,  not  to  dwell  too  much  on 
such  effects  as  proceeding  fi-om  and  depen- 
dent on  fatty  growth  alone. 

Diagnosis. — The  presence  of  an  excessive 
deposit  of  fat  about  the  heart  must,  in  a  great 
measure,  be  a  matter  of  inference  during  Hfe. 
Where  one  or  more  of  the  effects  mentioned 
above  as  having  been  noticed  in  cases  of  this 
kind  are  present ;  when  the  pulse  is  small 
and  weak  ;  when  the  first  sound  of  the  heart 
is  feeble,  and  the  impulse  weak  ;  when  the 
extent  of  dulness  on  percussion  is  increased ; 
and  when  these  phenomena  occur  in  a  fat 
person,  it  may  be  inferred  that  the  heart  is 
too  fat.'  But,  on  the  other  hand,  it  must  not 
be  overlooked  that  these  symptoms  and  signs 
may  be  found  in  cases  of  fatty  degeneration 
of  the  walls  of  the  heart,  in  cases  where  the 
amount  of  fat-tissue  is  but  moderate.  Nay, 
more,  as  ah-eady  stated,  both  conditions  are 
often  present  in  the  same  heart,  thus  render- 
ing distinctive  diagnosis  impossible.  It  is 
said  that  the  presence  of  water  in  the  peri- 
cardium may  be  confounded  with  the  presence 
of  fat  upon  the  heart ;  but  the  history  and 
general  features  of  the  case  in  the  former 
condition  should  be  sufficient  to  prevent  all 
difficulty  in  the  diagnosis.  See  Pericardium, 
Diseases  of. 

Treatment. — The  treatment  of  fatty  ac- 
cumulation on  the  heart  is  so  intimately 
associated  with  the  subject  of  the  formation 
of  fat  in  general,  that  this  point  can  be  dis- 
cussed with  more  advantage  in  its  wider 
relations  {see  Obesity).  Whilst  the  treat- 
ment directed  to  this  point  is  being  carried 
out,  we  can  do  httle  more  for  the  heart  itself 
than  aim  at  giving  strength  to  the  portion  of 
its  texture  stiU  available  for  duty — by  tonics, 

1  Dr.  Henry  Kennedy,  of  Dublin,  in  a  lately 
published  special  monograph  on  Fatty  Heart,  states 
that  the  points  upon  which  the  diagnosis  of  fatty 
growth  on  the  heart  mainly  turn  are  the  follow- 
ing :  '  First,  a  large  full  pulse,  beating  at  the 
natural  standard  of  frequency ;  secondly,  evidence 
derived  from  percussion  of  the  heart's  dulness  being 
more  extended  than  natural ;  thirdly,  the  possible 
presence  of  a  soft  systolic  murmur  over  the  aortic 
orifice,  occupying  the  first  sound  of  the  heart  only, 
and  leaving  the  second  normal ;  and,  lastly,  the  con- 
dition of  the  individual  as  to  his  being  fat  or  other- 
wise '  (p.  39).  The  present  writer  hesitates  to  agree 
with  Dr.  Kennedy  as  to  the  condition  of  the  pulse 
generally,  and  certainly  this  description  will  not 
apply  in  the  cases  of  those  persons  of  small  frame, 
with  small  arteries,  who  often  become  obese  and 
present  symptoms  of  fat-heart  after  the  middle 
period  of  life. 
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steel,  quinine,  phosphorus,  &c. ;  secondly,  by 
hghtening  as  far  as  possible  the  work  which 
the  heart  has  to  do ;  and  thirdly,  bj^  attending 
to  the  excreting  organs,  so  as  to  prevent  con- 
gestion there,  and  consequently  embarrass- 
ment to  the  weak  heart. 

Richard  Quain. 

HEART,  Fibroid  Disease  of. — Synon.: 
Chronic  Myocarditis. 

Definition. — A  morbid  condition  in  which 
the  muscular  fibres  of  a  portion  of  the  walls 
of  the  heart  are  replaced  by  fibroid  tissue. 

^Etiology. — Fibroid  disease  of  the  heart 
is  met  with  most  frequently  in  middle-aged 
male  subjects.  The  disease  is  supposed  to 
be  occasionallj'  nothing  more  tliau  an  ex- 
tension between  the  muscular  bundles  of  a 
chronic  process  that  has  commenced  with 
endocarditis  or  pericarditis.  The  cause  of 
this,  which  is  generally  rheumatism,  is  then 
regarded  as  the  cause  of  the  fibroid  growth ; 
but  in  reality  it  is  more  probable  that  in 
such  cases  the  serous  inflammation  is  the 
result,  not  the  cause,  of  the  fibroid  change. 
Fibrosis  is  sometimes  the  consequence  of 
acute  interstitial  myocarditis.  In  a  con- 
siderable mmiber  of  cases  of  fibroid  disease, 
and  in  most  of  the  cases  of  so-called  '  fibrinous 
deposit,'  the  change  is  probably  syphUitic  in 
its  nature.  In  other  instances  it  is  asso- 
ciated with  degenerative  changes  in  the  ves- 
sels, and  even  infarction,  or  with  disease  of 
the  kidneys.  Increase  of  fibrous  tissue  in 
the  myocardium  may  also  be  the  result  of 
prolonged  moderate  congestion  of  the  coro- 
nary veins  {see  Heart,  Congestion  of). 
Very  frequently  no  evident  cause  of  the 
disease  can  be  discovered. 

Anatomical  Characters. — Our  knowledge 
of  the  pathology  of  this  disease  is  in  a  great 
measure  due  to  the  remarkable  number  of 
cases  which  have  been  described  in  the 
Transactions  of  the  Pathological  Society, 
since  the  first  specimen  was  presented  by 
Sir  Richard  Quain  in  the  year  1850.  Fibroid 
disease  of  the  heart  occurs  most  frequently  in 
the  waUs  of  the  ventricles.  It  is  met  with 
imder  several  different  forms.  In  rare  in- 
stances, which  might  be  described  as  cases 
of  connective  tissue  hypertrophy  of  the  heart, 
there  is  an  imiform  increase  of  fibrous  tissue 
between  the  muscular  fibres  throughout  the 
whole  organ  {see  Heart,  Connective-Tissue 
Hypertrophy  of).  In  other  instances,  the 
disease  appears  as  a  local  thickening  of  the 
connective  tissue  imderneafh  an  opacity  of 
the  endocardium  or  of  the  pericardium, 
whence  septa  run  outwards  or  inwards  be- 
tween the  muscular  bimdles.  Most  fre- 
quently, however,  it  presents  the  aj^pearance 
of  a  fibroid  fatch,  generally  situated  near 
the  apes  of  the  heart,  replacing  the  muscular 
substance  tln:oughout  its  whole  thickness, 
and  over  a  greater  or  less  extent  of  surface 
— possibly  even  a  considerable  portion  of 


j  one  ventricle,  and  consisting  of  dense,  firm, 
inelastic,  greyish-white  fibrous  tissue.  Smaller 
patches,  nodules,  scars  and  streaks  may  be 
found  m  the  deeper  parts  of  the  myocardium. 
The  apices  of  the  papillary  muscles,  again, 
may  become  fibroid,  especially  in  chronic 
valvular  disease.  Polypoid  tumours,  com- 
posed of  fibrous  tissue,  have  been  met  with 
on  the  endocardial  sm-f'ace  of  the  heart,  that 
is,  projecting  into  one  of  the  cavities  ;  more 
especially  into  the  left  auricle.  Possibly  the 
detachment  of  such  a  polyj)us  may  be  one 
mode  of  origin  of  the  '  fibrinous  balls '  or 
'  concretions '  occasionally  fomid  lying  free 
in  the  auricular  cavities.  Fibroid  and  '  fib- 
rinous '  formations  due  to  sypihilis  are  de- 
scribed in  the  article  Heart,  Syphilitic 
Disease  of. 

Microscopically,  fibroid  disease  of  the 
myocardimn  presents  a  concomitant  increase 
of  the  connective-tissue  elements,  and  de- 
crease by  atrophy  of  the  muscular  fibres. 
Occasionally,  in  an  early  stage,  as  well  as  at 
the  margins  of  the  older  patches,  round  and 
spindle-shaped  cells  and  bundles  of  young 
fibrUlifi  have  been  observed.  The  latter  in- 
crease in  size  and  in  number,  press  upon  the 
intervening  muscular  fibres,  and  finally  unite 
and  form  bands  or  patches  of  ordinary  fibroid 
tissue.  MeanwhUe,  the  muscular  fibres 
gradually  become  attenuated,  granular,  or 
fatty ;  and  at  last  they  disappear  by  absorp- 
tion, or  patches  of  them  may  be  imprisoned 
within  the  fibroid  growth. 

The  effects  upon  the  heart  of  fibroid 
changes  in  its  walls  vary  with  their  situation 
and  extent.  If  a  large  portion  of  the  wall  of 
one  cavity  is  fibrotic,  irregular  patchy  dilata- 
tion of  the  chamber  ensues.  Localised  fib- 
rosis, especially  if  it  commence  beneath  the 
endocardium,  gives  rise  to  aneurysm  of  the 
heart,  by  the  yielding  of  the  diseased  area  to 
the  intra-ventricular  pressure  {see  Heart, 
Aneurysm  of).  Deeper  or  more  limited 
patches  or  lines  of  cu-rhosis  cause  irregularity 
or  puckering  of  the  cardiac  walls ;  and 
valvular  insufficiency  may  result  from  this, 
or  fi'om  fibrosis  and  functional  distm-bance 
of  the  paj)iUary  muscles.  Lastly,  fibroid 
disease  occasionally  involves  the  conus 
arteriosus  in  an  annidar  form,  giving  rise  to 
constriction  and  the  formation  of  so-called 
'  cardiac  stenosis.' 

Symptoms.  —  The  symptoms  of  fibroid 
disease  of  the  heart  vary  greatly  in  difi'erent 
instances,  according  to  the  extent,  situation, 
and  other  conditions  of  the  growth.  "When 
the  fibrosis  is  very  limited,  few  symptoms 
can  be  expected  to  be  present.  In  the 
majority  of  cases  in  which  a  considerable 
portion  of  the  cardiac  wall  has  been  found 
diseased,  the  symptoms  have  been  described 
as  those  of  '  ordhiary  heart-disease,'  namely, 
dyspncea  on  exertion ;  praecordial  pain  or  dis- 
tress ;  occasional  palpitation ;  a  small,  weak, 
or  irregular  pulse  ;   dropsy;   and  visceral 
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complications.  As  a  rule,  no  endocardial  j 
murmur  has  been  present ;  but  fibrosis  of 
the  papUlary  muscles  may  sometimes  give 
rise  to  the  signs  of  incompetence  of  the 
auriculo-ventricular  valves.  The  symptoms 
of  cardiac  aneurysm  and  of  syphilitic  disease 
of  the  heart,  as  weU  as  those  of  connective - 
tissue  hypertrophy,  are  separately  described. 

Course  and  Terminations. — The  course 
of  fibroid  disease  of  the  heart  is  generally 
chronic,  although  urgent  symptoms  are 
sometimes  observed  a  short  time  only  be- 
fore death.  Attacks  of  pain,  palpitation,  and 
dyspnoea  may  occur  and  subside  long  previous 
to  the  last  fatal  illness.  The  development  of 
cardiac  aneurysm,  and  its  possible  termina- 
tions, will  modify  the  course  of  the  disease. 
Sudden  death  may  occur,  with  or  without 
previous  cardiac  symptoms,  and  must  be  re- 
garded as  a  special  mode  of  termination  of  j 
fibroid  disease  of  the  heart.  Otherwise  the 
cases  generally  end  by  pulmonary  eomplica-  I 
tions,  dropsy,  and  exhaustion. 

Diagnosis. — Fibroid  disease  of  the  myo- 
cardium has  to  be  diagnosed  from  chronic 
valvular  disease ;  Irom  enlargement  due  to  , 
extracardiac  causes,  such  as  renal  disease,  [ 
gout,  or  emphysema ;  and  from  fatty  de- 
generation. Under  all  circumstances,  an 
accurate  diagnosis  is  extremely  difficult,  if 
not  impossible.  The  presence  of  a  murmur 
does  not  exclude  fibrosis,  as  the  valves  may 
become  secondarily  mvolved;  and  valvular 
disease  is  not  always  attended  by  a  murmur. 
The  other  cardiac  lesions  mentioned  must  be 
excluded  in  the  ordinary  way. 

Prognosis. — When  fibroid  disease  of  the 
heart  is  attended  with  symptoms  sufficient 
to  establish  a  diagnosis,  the  prognosis  is  un- 
favourable as  regards  life,  although  it  may 
not  be  immediately  so. 

Treatment. — This  consists  in  relieving 
and  supporting  the  heart  by  every  possible 
means,  especially  by  rest  and  cardiac  stimu- 
lants, such  as  alcohol  and  ether.  Iodide  of 
potassium  may  be  given  with  benefit  in  some 
cases,  particularly  if  there  be  a  history  of 
syphiUs.  Digitalis  will  have  to  be  adminis- 
tered with  great  circumspection. 

J.  Mitchell  Bruce. 

HEAET,  Functional  Disorders  of. 

Definition.  —  A  disturbance  in  the  func- 
tions of  the  heart,  with  or  without  pain; 
having  origin  in  causes  other  than  inflam- 
mation or  organic  diseases  of  the  heart 
itself. 

This  definition  comprises  various  disorders 
in  the  dynamical  functions  and  sensibility  of 
the  heart,  from  the  slightest  disturbance  of 
only  momentary  duration,  to  urgent  symp- 
toms of  considerable  persistence.  The  fre- 
quency of  the  occurrence  of  functional 
disorders  of  the  heart,  and  the  similarity  of 
many  of  the  symptoms  exhibited  to  those 
met  with  in  organic  diseases,  as  well  as  the 


fact  that  these  functional  disorders  may 
co-exist  with  organic  disease,  thus  greatly 
exaggerating  the  apparent  gravity  of  the 
latter,  render  it  important  to  accurately  de- 
termine how  much  of  the  disturbance  may 
be  due  to  the  one  or  to  the  other  of  these 
causes.  Here,  however,  functional  disorder, 
uncomplicated  with  organic  lesion,  wUl  only 
be  referred  to. 

^Etiology. — To  estimate  the  immediate  or 
proximate  cause  of  functional  disturbance  of 
the  heart,  regard  must  be  had  to  its  structure, 
and  how  this  is  nourished  and  its  motions 
regulated.  For  adequate  and  equable  dy- 
namical movement,  the  primary  requirement 
is  a  healthy  development  of  muscular  struc- 
ture. Weak  muscular  fibre,  apart  firom 
degenerations  by  disease,  becomes  a  pre- 
disposing cause  of  feeble  and  irregular  action. 
But  as  the  regular  recurrence  of  the  muscular 
contraction  and  expansion  must,  moreover, 
be  ascribed  to  the  agency  of  the  cardiac 
ganglia,  the  vagus  nerve,  and  the  nerves  and 
ganglia  of  the  sympathetic  system,  all  nour- 
ished and  excited  by  the  blood,  any  abnormal 
conditions  of  these  have  also  their  effect : 
the  contractions  of  the  heart  being  inhibited 
by  impressions  made  on  the  terminations  of 
the  vagus,  and  accelerated  by  such  as  may 
be  made  upon  those  of  the  sympathetic. 
Through  the  medium  of  these  impressions, 
afferent  and  efferent,  the  heart's  action  is 
remotely  regulated  by  the  cardiac  centre  iu 
the  medulla.  Interference  with  the  functions 
of  these  several  nerves  may  so  modify  the 
action  of  the  heart  as  to  cause  deficiencies 
of  power  of  every  variety  and  extent,  giving 
rise  to  illustrations  of  abnormal  contractility 
and  irritability,  which  the  heart  exhibits  in 
common  with  all  other  muscles.  The  heart 
further  possesses  the  distinguishing  feature 
of  rhythmical  action  :  and  this  action  is  also 
shown  by  experiment  to  be  immediately 
dependent  on  the  blood,  whether  venous  or 
arterial  ;  for  without  a  supply  of  blood 
rhythmical  action  ceases.  There  are  cogent 
grounds  for  the  belief  that  this  is  not  only 
thus  due  to  the  intrinsic  ganglionic  system 
of  nerves  ;  but,  as  errors  of  rhythm  are  cer- 
tainly induced  by  such  causes  as  improper 
diet,  dyspepsia,  the  presence  of  worms,  con- 
stipation, injuries  or  deformities  of  the  chest, 
and  diseases  of  the  lungs,  there  can  be  no 
doubt  that  the  heart  is  also  liable  to  reflex 
irritation  of  the  pneumogastric  and  sympa- 
thetic nerves.  The  healthy  action  of  the 
heart,  and  the  controlling  energy  of  its 
nerves,  greatly,  if  not  entirely,  depend  on 
the  supply  of  healthy  blood ;  and  any  ab- 
normal condition  of  the  supply,  whether  in 
quantity  or  quality,  shows  itself  by  dis- 
turbance not  only  in  the  functions  of  the 
heart,  but  in  the  substitution  of  haemic 
murmurs  for  the  normal  sounds.  Morbid 
conditions  of  the  general  arterial  and  venous 
systems  have  also  their  influences ;  thus 
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the  force  and  frequency  of  the  pulse,  and, 
more  especially,  the  amount  of  the  peri- 
pheral resistance,  causing  in  their  tubes 
dilatation  or  constriction  through  the  vaso- 
motor or  dilator  nerves,  and,  indirectly,  the 
compensation  and  relief  afforded  by  the 
abstraction  of  fluid  through  activity  in  the 
Malpighian  tufts  of  the  kidneys,  are  to  be 
duly  considered.  Moreover,  the  muscular 
substance  of  the  heart  itself  is  nourished  by 
the  blood  circulating  in  the  coronary  arteries, 
and  thus  becomes  susceptible  to  the  quality 
and  condition  of  the  blood  so  distributed ; 
hence,  a  blood  too  rich  in  fibrin  or  red 
globules,  and  thereby  indiicing  plethora, 
frequently  causes  over-action  of  the  heart 
and  palpitation,  whilst  in  ansemia  a  deficient 
amount  of  blood  induces  a  weak  and  often 
excited  and  irregular  action.  The  predis- 
posing causes,  in  addition  to  those  already 
named,  may,  therefore,  be  classed  thus : 
(1)  Those  conditions  acting  through  or  upon 
the  nervous  system,  such  as  the  general 
exhaustion  of  the  nervous  system,  all  forms 
of  reflex  irritation,  venereal  excesses,  vain 
longings,  purposeless  occupations  and  amuse- 
ments, protracted  mental  exercise,  abstinence 
from  adequate  rejjose,  &c.  To  these  must 
be  added  the  special  temperament  and  per- 
sonal peculiarities  of  the  individual,  a  con- 
genital or  superimposed  want  of  vigour, 
general  debility,  deformities  of  the  ribs  and 
spinal  column,  a  small  weak  heart,  uterine 
irritation,  hysteria,  adynamic  fevers,  and  the 
special  sanitary  influences  under  which  the 
individual  is  placed.  (2)  Those  conditions 
acting  upon  the  general  blood-supply  of  the 
body,  and  consequently  affecting  the  special 
blood-supply  of  the  heart,  such  as  the  turgid 
and  plethoric  states  of  gross  feeders,  depraved 
states  caused  by  bad  and  deficient  diet,  and 
all  forms  of  blood-disorder,  as  anaemia,  gout, 
scurvy,  &c.  Amongst  the  immediately  ex- 
citing causes  may  be  named  mental  shock  or 
distress ;  protracted  and  unusual  physical 
exertion ;  various  articles  of  diet,  as  tea, 
coffee,  &c. ;  tobacco  in  excess  ;  many  medi- 
cines, as  aconite  and  digitalis ;  as  also  pro- 
longed abstinence,  exposure  to  cold,  and 
notably  blows  on  the  ej^igastrium. 

Symptoms. — An  increased  impulse,  indi- 
cating a  state  of  general  plethora  or  sur- 
charged circulation,  is  usually  associated 
with  a  series  of  well-marked  symptoms, 
when  rapidity  of  action  is  superadded — such 
as  flushing  of  the  face  ;  heat  and  pain  of  the 
head,  with  a  sensation  of  a  whizzing,  or 
rushing  upwards  of  the  sounds  of  the  heart ; 
dimness  of  vision,  with  photophobia  ;  and  a 
tendency  to  syncope,  and  to  clammy  perspi- 
rations, with  cold  shivering.  In  some  rare 
cases  the  voluntary  muscles,  more  especially 
of  the  lower  extremities,  may  refuse  to  act, 
so  that  the  gait  becomes  tottering,  or  the 
patient  grasps  adjacent  objects  to  steady 
himself,  yet  there  is  neither  paralysis  nor 


vertigo.  The  respiration,  though  not  gene- 
rally embarrassed,  may  become  irregular 
and  oppressed,  presenting  the  phenomena  of 
a  short  inspiration  with  a  prolonged  expira- 
tion; but  should  the  right  heart  be  congested, 
independently  of  any  frequency  of  cardiac 
impulse,  the  breathing  may  be  accelerated 
and  accompanied  with  dyspnoea,  or  even 
apnoea,  and  a  short  dry  cough.  Illustrations 
of  this  class  of  symptoms  often  occiu-  in 
those  of  sanguine  and  nervous  temperaments; 
and  may  be  the  result  of  violent  and  too 
protracted  exercise,  of  emotional  excitements, 
or  of  the  over-indulgence  in  stimulants  or 
food  when  associated  with  lives  of  idleness 
and  inactivity.  Should  the  increased  im- 
pulse be  associated  with  rhythmical  dis- 
turbance, there  is  for  the  most  part  con- 
sciousness of  the  existence  of  such  states, 
more  especially  on  the  first  ingress  of  the 
attack,  so  that  it  becomes  a  source  of  much 
anxiety  and  even  of  terror,  inducing  the  self- 
conviction  of  the  existence  of  organic  disease. 
The  head-symptoms  also  become  more 
marked,  and  associated  with  local  pains  and 
tinnitus  aurium ;  whilst  the  breathing  is 
marked  by  sighing,  and  often  becomes  les- 
sened in  frequency.  The  irregular  form  of 
nervous  palpitating  heart  is  often  associated 
also  with  haemic  diseases,  and  with  nervous 
affections,  as  chorea,  disturbances  due  to 
masturbation,  &c.  When  such  diseases  as 
scurvy  or  chlorosis  exist,  the  attacks  become 
more  persistent  ;  there  is  an  increase  of 
pectoral  complication,  even  to  dyspnoea ;  the 
headache  is  sometimes  so  bewildering  that 
the  mind  becomes  alarmed  with  vague  ap- 
prehensions of  danger,  which  give  rise  to 
general  restlessness ;  the  integuments  over 
the  region  of  the  heart,  as  well  as  of  the  face, 
and  even  of  the  extremities,  may  become 
puffy  and  cedematous,  especially  in  cases  of 
extreme  chlorosis,  with  enlargement  of  the 
thyroid  gland  and  exophthalmos,  where  the 
morbid  conditions  inducing  these  may  also 
possibly  cause  the  irregular  palpitation. 

When  functional  disorder  occurs  with  a 
diminished  impulse,  the  general  symptoms 
group  themselves  under  anxiety  and  lowness 
of  spirits,  or  actual  despondency,  with  mental 
and  bodily  incapacity  for  exertion ;  flatulent 
dyspepsia,  with  cold  clammy  extremities ; 
anorexia,  or,  may  be,  depraved  appetite  ;  ex- 
haustion, with  tendency  to  faintness ;  and, 
should  irregularity  of  cardiac  action  be  very 
marked,  there  may  be  a  sensation  of  prse- 
I  cordial  pain.  Males  are  more  subject  to  this 
form  of  functional  disorder  than  females,  and 
it  chiefly  occurs  in  jiersons  having  a  normally 
small  and  feeble  heart,  or  where  a  state  of 
general  nervous  debility  is  superimposed. 

When  the  distinctive  feature  of  functional 
disorder  is  rhythmical  error,  and  this  is  ap- 
preciable to  the  patient,  the  special  symptom 
is  that  of  extreme  anxiety,  even  to  the  fear 
of  impending  death ;  occasionally  a  single 
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intermission  is  so  prolonged  as  to  induce  the 
impression  that  escape  has  only  occm-red  by 
a  miracle.  These  alarms  often  induce  a  pal- 
pitation not  belonging  to  the  rhythmical  dis- 
order. But  if  the  rhythmical  error  be  as- 
sociated with  a  deficiency  of  systolic  force, 
temporary  paralysis  of  the  heart's  action  or 
syncope  may  be  induced,  and  in  some  extreme 
cases  the  functions  may  be  weakened  even  to 
extinction.  Such  forms  of  disorder  occur  in 
those  having  normal  but  weak  hearts ;  in  the 
dyspeptic;  in  those  subject  to  gout,  especially 
if  an  attack  is  impending ;  and  in  those  whose 
habits  and  occupations  involve  exhaustion  of 
the  nervous  system.  They  are  a  characteristic 
of  advanced  age,  but  may  be  sympathetically 
induced  in  the  young ;  and  may  be  observed 
in  the  coiurse  of  many  diseases,  such  as  tuber- 
culosis, rheumatism,  liver  affections,  or  when 
malignant  disease  is  making  its  ravages. 

Functional  disorders  of  the  heart  are  not 
infrequently  associated  with  pain.  This  may 
have  its  origin  in  the  structural  relations  of 
the  heart,  though  the  heart  itself  be  in  a 
normal  condition ;  or  its  seat  may  be  confined 
to  the  praecordial  regions.  When  occurring 
in  the  former,  its  primary  source  may  be 
in  gastric  injury  or  irritations,  or  caused  by 
other  foreign  disease  transmitting  its  influ- 
ences through  the  sympathetic  system  ;  or  it 
may  be  due  to  mental  distress,  in  which  case 
the  vagus,  probably  the  depressor  nerve,  pro- 
ceeding therefrom,  and  the  ganglion  of  Eemac 
are  the  immediate  causes  of  spasm.  Fainting 
from  emotion  is  admitted  to  be  due  to  reflex 
inhibition  of  the  heart,  the  afferent  impulses 
reaching  the  medulla  through  the  vagus  ;  and 
it  may  be  concluded  that  this  is  also  the  case 
when  pain  is  the  result.  In  some  rare  cases, 
pain  thus  occurring  may  be  the  indication  of 
urgent,  or  even  of  fatal,  disorder  ;  this  is  evi- 
denced by  the  well-known  effect  of  a  severe 
blow  in  the  epigastrium,  or  in  cases  of  sudden 
mental  shock.  These  are  illustrations  of 
purely  functional  angina  pectoris ;  but  for 
the  most  part  this  symptom  has  its  origin 
in  structural  lesion  of  the  heart  itself.  See 
Angina  Pectoris. 

Precordial  pain  is  by  no  means  an  unusual 
symptom  accompanying  fimctional  affections 
of  the  heart ;  it  may  aggravate  the  urgency 
of  these  disorders,  yet  appears  to  be  little 
influenced  by  them.  The  pain  does  not 
march  pari  passu  with  the  irregularity  or 
strength  of  the  impulse.  The  pain  may  be 
persistent,  while  the  associated  disorder  is  in 
abeyance  ;  and  in  this  respect  it  differs  from 
2JrcBcordial  anxiety,  which  is  essentially  only 
temporary,  though  often  persistent  in  its 
duration,  and  acquires  urgency  from  the 
symptoms  with  which  it  may  be  associated. 

Physical  Signs. — The  physical  signs  re- 
ferring to  the  cardiac  action  may  be  con- 
veniently separated  into  the  following  groups, 
although  in  practice  they  will  be  found  mingled 
or  associated  with  each  other :  (1)  Increased 


or  diminished  impulse,  connected  or  uncon^ 
nected  with  increased  rapidity  or  rhythmical 
irregularity ;  (2)  rhythmical  disturbance, 
with  intermissions,  the  impulse  being  normal 
or  diminished ;  (3)  increased  or  diminished 
frequenctj,  the  rhythm  and  force  being  nor- 
mal ;  (4)  hcBmic  murmurs,  both  of  the  left 
and  right  sides. 

(1)  The  cases  in  which  an  increased  im- 
pulse is  the  distinctive  feature  of  the  heart's 
disturbance  present  many  varieties,  chiefly 
referable  to  force  and  regularity ;  but  to  the 
simple  forms  of  increased  and  accelerated 
impulse  there  is  so  very  frequently  added 
rhythmical  disturbance,  that  this  complica- 
tion is  perhaps  the  one  most  usually  occur- 
ring. The  rhythmical  disturbance  may  occur 
both  in  the  force  and  the  rapidity  of  the 
systolic  contractions,  or  it  may  result  in  a 
true  intermittence,  or  occasionally  the  irregu- 
larities thus  induced  maybe  so  great  as  to  defy 
definite  appreciation,  save  as  a  tumultuous 
whole.  On  palpation,  the  impulse,  abrupt 
in  stroke,  presents  the  characteristic  of  a 
sudden  bound,  now  strong,  now  failing,  some- 
times so  rapid  as  to  communicate  the  impres- 
sion of  a  fremitus  or  agitation,  then  a  pause 
or  true  intermittence  followed  by  hiurry  or 
more  evident  irregularity  ;  but  amid  aU  this 
irregularity  the  pulse  preserves,  in  an  un- 
broken surface-wave,  the  characteristics  of 
efficient  valves.  On  auscultation,  the  sounds 
are  more  difficult  of  appreciation  than  in 
simple  palpitation ;  they  are  loud  and  clear, 
and  sometimes  so  exaggerated  and  pronounced 
as  to  be  audible  both  in  the  mammary  and 
epigastric  regions.  But  whether  the  exagge- 
rations of  soimd  and  imptdse  be  more  or  less, 
they  will  be  found  to  act  in  unison  with  each 
other ;  the  impulse  and  sounds  increase  to- 
gether and  diminish  together.  Wien  there 
is  an  unusual  amount  of  irregular  functional 
excitement  in  systole,  there  maybe  occasion- 
ally heard,  as  a  passing,  but  not  persistent 
occurrence,  a  reduplication  of  the  second 
soimd,  very  rarely  of  the  first ;  and  usually 
the  first  portion  of  the  divided  or  cleft  sound 
is  the  most  accentuated.  This  reduplication, 
though  it  may  be  met  with  in  active  inflam- 
matory diseases,  is  chiefly  the  concomitant  of 
functional  disorders  of  the  nervous  heart. 
The  pulse  is  generally  sharp  and  jerking  ;  it 
does  not  always  beat  in  unison  with  the  sys- 
tole of  the  heart ;  if  there  be  plethora,  it  has 
a  force  and  fulness  not  otherwise  observable ; 
and  if  there  exist  congestion  of  the  right 
ventricle,  it  becomes  contracted  and  dimin- 
ished in  force. 

In  cases  where  the  impulse  is  diminished 
in  effort,  the  special  characters  are  somewhat 
negative ;  the  impulse  and  sounds  being 
feeble,  but  otherwise  normal,  unless  the 
systole  be  excited  by  mental  shock  or  any 
undue  bodily  exertion,  when  irregularity  and 
increase  of  impulse,  with  some  slight  sharp- 
ness of  the  sounds,  take  place.    The  first 
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sound  may  suggest,  rather  than  have,  a 
sharp  ringing  tone  ;  whUe  the  second  is  pro- 
longed. 

(2)  With  respect  to  errors  in  rhythmical 
action,  separately  considered,  it  must  here 
lie  noted  that  the  chief  and  characteristic 
errors  may  be  classified  under  the  distinct 
heads  of  irregularity  and  intermittence. 
Irregularity  may  be  in  the  force  or  in  the 
frequency  of  one  or  more  beats,  and  presents 
the  many  varieties  which  a  want  of  normal 
uniformity  may  suggest ;  the  minute  and 
particular  enumeration  of  these  is  rather 
satisfying  to  curiosity  than  instructive.  It 
is  siitiioient  to  say  that  every  variety  of 
irregular  frequency  may  occur  ;  whUe,  with 
certain  beats,  force  may  be  increased  or 
diminished.  Sometimes  there  appears  to  be 
a  kind  of  order  in  rhythmical  disorders — that 
is,  short  series  of  varying  irregularities  may 
regularly  succeed  each  other  ;  there  may  be 
a  fluttering  or  trembling,  or  that  vibratory  or 
vermicular  motion  to  which  the  term  'thrill' 
has  been  given.  True  intermittence  is  not 
so  frequent  as  irregularity ;  but  when  inter- 
mittence does  occur,  it  is  generally  associated 
with  irregularity.  These  disturbances  may 
be  only  momentary  or  of  long  dm-ation, 
slight  or  considerable ;  but,  however  this  may 
be,  their  character  is  determined  by  the 
irregularity  in  the  recui'rence  of  the  systole, 
and  the  consequent  prolongation  or  retarding 
of  the  period  of  intermission  in  the  systole. 

The  physical  examination  of  this  form  of 
fiinctional  disorder  shows  no  marked  peculi- 
arities, excepting  those  of  systohc  irregularity. 
To  the  ear  is  revealed  irregularity  in  the  re- 
currence and  duration  of  the  sounds,  from 
the  slightest  appreciable  pause  to  the  most 
rapid  and  confused  trembling,  with  very 
manifest  alterations  in  tone  and  pitch.  The 
somids  generally  are  intensified,  the  first 
sound  being  sometimes  heightened  to  the 
extent  of  a  sharp  knock ;  whilst  the  second, 
save  in  intensity,  is  not  materially  altered. 
In  extreme  cases  there  may  be  so  much  ven- 
tricular irregularity  as  to  induce  in  jjlace  of 
sounds  an  ill-detined  fremitus  ;  and  so  much 
force  as  to  produce  a  metaUie  ringing,  with 
a  rubbing  murmur  on  the  systole.  Thus  the 
impulse  of  the  heart,  which  in  health  is 
rarely  appreciable,  and  its  friction  never, 
respectively  become  so  to  the  touch  and  to 
the  ear  ;  and  the  abnormal  sounds  may  exist 
to  such  an  extent  as  to  entirely  obscure  the 
normal  first  sound.  j 

Occasionally  there  is  met  with  an  appre- 
ciable rhythmical  disturbance  in  the  pulse, 
which  is  not  fomid  to  exist  in  the  heart — 
false  intermittence.  The  heart  only  indicates 
irregularity  of  power ;  and  as  there  is  occa-  i 
sional  failure  of  force  in  the  already  weak 
systolic  contractions,  the  impulse  is  not  com-  ' 
municated  to  the  artery  at  the  wrist.    These  j 
false  intermissions  accompanying  irregularity 
most  frequently  occm*  when  the  heart  is  op-  i 


pressed  by  flatus  in  the  neighbouring  viscera, 
or  is  excited  by  injurious  articles  of  diet, 
as  tea,  or  by  the  use  of  tobacco.  The  sensa- 
tion communicated  to  the  patient  is  that  of  a 
disagreeable  fliitter  or  '  tumbling  over '  of  the 
heart,  which  tends  to  alarm,  although  habit 
may  to  a  certain  extent  ameliorate  the  terror. 

Rhythmical  irregularity  occasionally  ap- 
pears as  a  normal  condition,  having  a  life- 
long existence.  Some  cases  are  marked  by 
an  extension  of  the  pause,  with  imsteadiness 
of  the  systolic  impulse ;  others  by  its  apparent 
extinction,  so  that  there  exists  a  rajjidity  of 
beats  defying  all  analysis — tachycardia ;  but 
tachycardia  also  occurs  either  as  an  habitual 
state,  or  in  paroxysms  (see  Tachycardia). 
There  is  in  these  cases  usiially  a  small  weak 
heart,  with  systolic  impidso  devoid  of  energy. 
Both  these  classes  of  cases  present  the  re- 
markable feature  of  losing  much  of  their  dis- 
tinctive irregularity  when  under  the  influence 
of  a  febrile  attack ;  the  slow  pulse  becomes 
quicker  and  more  steady,  the  rapid  one  less 
frequent  and  more  distinct ;  but  the  sensa- 
tion to  the  individual  is,  nevertheless,  not  so 
comfortable  as  when  the  heart's  action  is  in 
its  state  of  normal  irregularity. 

(3)  Functional  disorder  occasionally  as- 
sumes the  form  of  either  increased  or  of 
diminished  frequency,  while  the  force  and 
rhythm  remain  normal.  Each  of  these 
conditions  may  be  congenital  and  proper  to 
the  individual,  or  may  be  the  result  of  ab- 
normal influences.  The  functionally  fast 
beat  is  generally  induced  by  other  diseases, 
as  fever,  diabetes,  tuberculosis,  &c.,  and  is 
indicative  of  injury  to  normal  innervation. 
The  slow  and  drawling  beat  is  generally  met 
with  where  the  nerve-power  is  healthy,  but 
the  heart  itself  is  weak  or  fatty  ;  or  there  is 
a  perverted  innervation  under  the  influence 
of  digitalis,  aconite,  or  injury  to  the  ganglionic 
system — a  blow  in  the  epigastrium  offering 
a  famdiar  example. 

(4)  Inorganic  murmurs  are  frequently 
heard  in  functional  disorders  of  the  heart, 
and  more  especially  in  those  cases  of  haemic 
disorder  where  the  systolic  impulse  is  in- 
creased, with  rhythmical  irregularity.  These 
murmurs  have  the  special  characters  usually 
attached  to  such  soimds.  They  are  systolic, 
basic,  with  conduction  in  the  coiu'se  of  the 
great  vessels.  There  is  no  apex-mm-mur; 
but  at  the  apex,  synchronously  with  the  basic 
mimnur,  the  first  soimd  is  clearly  defined, 
with  a  metallic  rmging  second  sound.  The 
tone  of  these  murmurs  is  musical,  cooing,  soft, 
of  low  pitch.  The  seat  is  in  the  aortic  valves, 
and,  as  a  rule,  they  are  always  accompanied 
with  palpitation :  this  palpitation  may  be 
persistent,  while  the  murmurs  are  not  so. 
The  miu-murs  in  chlorosis  and  spansemia, 
and,  when  they  occur,  in  ichorrliEemia  and 
leukaemia,  have  their  seat  for  the  most  part 
in  the  pulmonary  valves,  and  are  not  trace- 
able in  the  coiu'se  of  the  larger  arteries ;  they 
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are  also  generally  associated  with  the  venous 
hum  to  be  heard  in  the  jugular  veins.  It  is 
remarkable  how  large  may  be  the  amomits  of 
blood  drained  from  the  system,  and  the  fre- 
quency of  the  discharges,  provided  there  be 
no  diseased  condition  of  the  blood  itself,  vs'ith- 
out  inducing  the  presence  of  a  murmur.  But 
under  these  circumstances,  though  there  be 
no  miurmur,  the  first  sound  is  usually  flap- 
ping in  character,  and  the  second  ringing  in 
tone. 

Complications  and  Sequels. — The  several 
functional  disorders  of  the  heart  are  often 
complicated  with  other  diseases — many  ex- 
ternal to  the  heart,  and  some  of  the  heart 
itself.  The  more  prominent  of  the  former 
are  disorders  of  the  nervous  system  and  of 
the  blood.  Many  of  these  have  been  already 
referred  to.  For  the  most  part,  those  asso- 
ciated with  a  perverted  innervation  are 
examples  of  irritability,  and  exhibit  rhyth- 
mical disorder,  with  pain.  Haemic  diseases 
induce  the  simpler  forms  of  palpitation : 
anaemia,  gout,  and  dyspepsia  induce  palpita- 
tion with  rhythmical  disorder;  spanfemia 
and  chlorosis  induce  all  these  disorders,  with 
murmurs  superadded.  The  diseases  of  the 
heart  with  which  symptoms  of  functional  : 
disorder,  though  only  occasionally  occurring,  i 
may  be  complicated,  are  mainly  degenerations 
of  the  walls  and  valvular  lesions.  In  all 
these  cases  the  amount  and  urgency  of  the 
functional  disturbance  of  the  heart  are  no 
indication  of  the  urgency  of  the  disease  with 
which  it  may  be  complicated. 

Are  there  any  distinct  morbid  states  or 
other  sequelae  traceable  to  functional  dis- 
order of  the  heart  ?  To  answer  this  question 
dogmatically  may  be  difticult.  Doubtless 
frequent  and  prolonged  attacks  of  functional 
disorder  are  seen  to  occur  without  inducing 
any  such.  On  the  other  hand,  the  long  con- 
tinuance of  fimctional  disorder  is  often 
marked  by  a  depreciation  of  mental  and 
bodily  vigour.  More  specific  organic  changes 
are  generally  found  to  be  due  to  some  one  or 
other  of  the  diseases  with  which  the  func- 
tional disorder  has  been  in  its  course  asso- 
ciated. 

Diagnosis. — In  order  to  make  a  correct 
diagnosis,  the  first  consideration  is  to  ascer- 
tain the  entire  absence  of  structural  disease ; 
or,  should  it  be  i^resent,  whether  it  be 
adequate  to  cause  the  full  amount  of  the 
symptoms  exhibited.  Supposing  this  to  have 
been  done,  if  the  agitation  of  the  heart  is 
not  only  excessive,  sudden,  and  apparently 
increased  in  strength,  even  to  violence,  but 
presents  the  features  of  spasm  rather  than 
the  calmness  of  rhythmical  order;  if  the 
sounds  are  pari  passu  increased  in  sharpness 
and  intensity,  and  diffused  over  a  larger  area 
than  is  proper  to  them ;  and  if  the  pulse  does 
not  partake  of  the  simulated  force  of  the 
heart — the  presence  of  an  excited  functional 
impulse  may  be  assumed.    The  concurrence 


of  some  symptoms  usually  associated  with  or- 
ganic disease,  such  as  dyspnoea  or  even  apnoea 
and  oedema,  may,  as  has  been  shown,  be  due 
to  the  presence  of  chlorosis.  So  also  where 
there  is  a  deficient  impulse,  if  the  heart  have 
its  normal  position  and  dimensions ;  if  the 
sounds  though  weak  be  natural  in  tone  and 
quality — it  may  be  concluded  that  the  cause 
is  functional  only,  in  the  absence  of  any  ab- 
normal physical  disease.  The  same  may  be 
said  of  rhythmical  irregularities.  When  any 
of  these  symptoms  are  associated  with  haemic 
murmurs,  the  character  of  the  murmur,  its 
seat,  and  its  persistency  must  be  considered 
in  connexion  with  the  absence  or  the  presence 
of  haemic  diseases.  The  symptoms  of  each 
of  these  several  forms  of  functional  disorder 
have  been  so  fully  described  that  there  is  no 
need  to  repeat  them  here.  It  must,  however, 
be  always  borne  in  mind  that  the  absence  of 
the  physical  signs  of  disease  is  not  always 
conclusive  of  there  being  no  structural  lesion, 
for  there  may  be  lesions,  and  important  ones 
too,  that  do  not  yield  evidence  of  their 
existence.  The  occmrence  of  the  secondary 
changes,  the  immediate  result  of  various 
congestions,  is  often  an  indication  that  the 
heart-symptoms  are  due  to  the  presence  of 
structural  disease  ;  still  it  is  not  always  so, 
for  congestions  of  the  lungs  and  liver,  and 
oedema,  may  be  the  consequence  of  spanaemia 
or  of  other  morbid  conditions  of  the  blood. 
Hence,  when  these  are  present,  the  symp- 
toms exhibited  by  a  disordered  heart  may 
not  be  due  to  structiural  disease  ;  and  the 
same  may  be  said  of  the  effects  of  muscular 
exercise  and  of  position,  for  either  or  both  of 
these  may  distress  if  there  be  present  any 
anaemic  condition  or  an  intercostal  neuralgia. 
Nor,  on  the  other  hand,  does  the  occasional 
subsidence  of  urgent  symptoms,  so  frequently 
the  case  in  functional  disorder,  absolutely 
affirm  the  conclusion  that  there  is  no  struc- 
tural lesion  ;  for  occasionally  in  the  latter  the 
normal  rhythm  and  force  of  the  heart  may 
reassert  themselves  ;  but  then  in  these  cases 
there  remain  the  other  characteristics  of  the 
organic  affection.  Eepeated  examination  and 
an  accomplished  experience  will  generally 
lead  to  a  just  diagnosis. 

Prognosis. — The  prognosis  of  functional 
disorders  of  the  heart,  for  the  most  part,  is 
favourable.  Where  there  are  baneful  con- 
stitutional tendencies,  or  complications  with 
other  diseases,  the  prognosis  must  not,  how- 
ever, be  always  so  considered.  In  the  leuco- 
phlegmatic  temperament  the  symptoms  may 
be  severe  and  abiding,  and  generally  dis- 
tressing to  the  nervous  system.  If  the  dis- 
ordered condition  be  so  urgent  as  to  distend 
the  right  heart,  the  liver  may  become  loaded, 
and  dropsy  thence  ensue.  In  this  tempera- 
ment mental  shocks  may  induce  palpitation, 
irregularity,  and  syncope,  whence  may  ensue 
not  only  persistent  disorders,  having  reference 
to  these  symptoms,  and  eventually  disease, 
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but  even  immediate  death.  When  fvmctional 
disorder  is  the  concomitant  of  scurvy  or 
anaemia,  the  prognosis  is  not  always  favour- 
able. Still  in  the  young  and  middle-aged 
there  is  good  chance  of  ultimate  recovery  ; 
for  if  these  diseases  be  subdued  the  functional 
disorder  subsides.  "When  occurring  in  the 
aged,  or  in  those  having  a  constitutional 
tendency  to  hypochondriasis,  or  when  asso- 
ciated with  structural  diseases,  or  excited  by 
inflammations  of  the  endocardium,  a  less 
favom'able  prognosis  must  be  given.  Func- 
tional rhythmical  irregularity,  for  the  most 
part,  does  not  indicate  danger,  but  it  may  do 
so  if  associated  with  some  obscm-e  structural 
lesion.  Nevertheless,  cases  of  simple  func- 
tional disorder,  so  severe  as  apparently  to 
indicate  an  hnmediately  fatal  termination, 
prove,  for  the  most  part,  manageable,  and  re- 
sult in  a  restoration  to  health.  The  freedom 
of  the  heart  from  all  agitation  and  other 
indications  of  disease,  before  and  after  an 
attack,  is  due  to  its  being  a  normal  and  un- 
injured organ ;  and  thoiigh  liable  during  an 
attack  to  the  morbid  inlluences  of  spasms 
and  congestive  loading,  it  still  may  be  a 
healthy  organ.  This  holds  whether  the 
periods  of  disorder  be  short  or  prolonged,  oc- 
curring rarely  or  frequently  recurring.  They 
are  distressing  but  not  dangerous. 

Treatment. — The  treatment  of  functional 
disorders  of  the  heart  should  have  reference 
primardy  to  the  mitigation  of  the  symptoms ; 
and,  secondly,  to  the  prevention  of  their  re- 
currence by  avoidance  or  cure  of  the  exciting 
causes. 

Treatment  during  the  paroxysms. — Func- 
tional disorder  with  increased  impulse  ac- 
companied by  accentuation  of  the  second 
sound  is  to  be  met  mainly  by  depletory 
measures.  If  the  symptoms  present  an 
aspect  of  urgency,  venesection  is  called  for ; 
but  otherwise  the  promotion  generally  of  the 
secretory  and  excretory  functions,  especially 
through  the  portal  and  renal  systems,  and 
the  enforcement  of  a  regidated,  imstimulating 
dietary,  are  the  measures  to  be  resorted  to. 
The  medicines  thus  indicated  are  the  alkaline 
diuretics  and  the  saline  aperients,  and  either 
colchicmn  or  mercurials  in  occasional  alter- 
ative doses.  When  rapidity  of  action  is  siiper- 
added,  there  are  two  classes  of  remedies  to  be 
resorted  to — either  sedatives,  or  the  excitants 
of  the  inhibitory  nervous  inflx;ences  of  the 
vagtis.  Of  the  former,  aconite,  bromide  of 
potassium,  diluted  hydrocyanic  acid,  and 
lobelia  are  types ;  of  the  latter,  digitalis  and 
strophanthus  are  the  most  reliable ;  but 
convallamarin,  adonidin,  and  sciUain  are 
members  of  the  same  group.  When  there  is 
diminished  impulse  or  malnutrition  of  muscle, 
the  causation,  as  in  spanffimia  or  scurvy,  must 
be  met,  and  the  remedies  to  be  adopted  are 
either  the  sedatives  with  stimulant  action, 
siich  as  bromide  of  ammonium  or  camphor, 
or  the  nervme  stimulants,  such  as  sumbul. 


valerian,  or  castor.  Functional  aortic 
murmurs,  generally  assumed  to  be  indicative 
of  spanaemia,  are  to  be  met  by  blood  tonics, 
of  which  iron  is  the  type ;  but  sometimes  they 
would  appear  to  be  strictly  neurotic  m  origin, 
as  in  some  forms  of  chlorosis,  when  the 
nervine  tonics,  represented  by  arsenic,  zinc, 
or  phosphorus,  are  preferable.  The  cause  of 
mtermittence  is  often  to  be  found  in  the 
abuse  of  tea  (the  tasting  habit),  and  of 
tobacco;  otherwise  it  is  generally  to  be  viewed 
as  a  nerve  failure,  to  be  remedied  by  tonics, 
especially  the  simple  bitters  combined  with 
ammonia  and  stunulants.  When  irregularity, 
on  the  other  hand,  whether  with  increased  or 
diminished  imjjulse,  is  more  than  probably 
due  to  an  irritable  state  of  the  sympathetic  or 
intrinsic  cardiac  gangha,  arising  in  some  in- 
stances (as  in  gout)  from  irritative  causes 
within  the  blood,  sedatives,  and  especially 
the  alkaline  sedatives,  are  caUed  for.  If 
it  be  induced  by  a  temporary  paresis  of 
the  mhibitory  centres,  whether  of  the  vagus 
or  the  ganglion  of  Ludwig,  stimulants  are 
needed.  The  abuse  of  digitalis  and  the  Like 
produces  Lrregidarity,  firstly  of  the  pulse,  then 
of  the  heart.  This  becomes,  therefore,  the 
warning  note  in  the  administration  of  digi- 
talis ;  belladonna,  on  the  contrary,  excites 
the  action  of  the  heart  through  the  motor 
ganglia,  and  can  partly  amiul  the  inhibitory 

'  nervous  power  when  this  is  not  influenced 

I  from  the  medullary  centre. 

Treatment  between  the  paroxysms. — The 
paroxysm  being  allayed,  it  is  then  well  to  ex- 
amine carefully  into  the  state  of  the  health, 
so  as  to  ascertain  if  there  be  any  of  those  dis- 
ordered conditions  which  may  probably  have 
been  its  exciting  cause.  Dyspepsia  is  to  be  re- 
lieved, the  liver  is  to  be  set  right,  the  uterine 
functions  are  to  be  restored  to  regularity, 
loaded  bowels  relieved,  plethora  subdued; 
spansemia  and  chlorosis  strengthened  into 
health;  exhaustion  compensated  for,  and  de- 
bility counteracted ;  and  the  overworked  must 
seek  renovation  in  travel  and  cheerful  recrea- 
tion. In  persons  prone  to  these  disorders  many 
precautions  shoidd  be  observed.  The  yoimg 
and  the  plethoric  must  avoid  extremes  of 
diet  and  exercise ;  the  food  shoidd  be  mode- 
rate in  quantity  and  unstimulating  in  quality ; 
and  exercise  shoidd  be  unfatiguLng,  and 
chiefly  taken  in  the  open  air.  Hot  and  ill- 
ventilated  rooms,  and  the  postponement  of 
sleeiD  by  late  hours,  should  be  especiallj' 
avoided.  A  careful  mental  discipline  should 
be  observed ;  and  this  must  be  sought  in 
a  healthy  exercise  of  the  brain,  and  restrain- 
ing, by  a  well-ordered  intellectual  cidtiure,  the 
tendency  to  vain  imaginings  and  emotional 
passions.  The  constitiitionally  nervous  and 
irritable  in  mind  must  sedulously  avoid  ex- 
citing situations,  as  well  as  exhaustion  by 
overwork.  The  sluggish  and  hypochondriacal 
must  resist  the  temptations  to  inaction, 
seeking  to  overcome   these   tendencies  by 
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exercise,  healthy  mental  occupation,  and 
cheerful  companionship ;  by  cold  bathing, 
more  especially  by  means  of  the  shower- 
bath  ;  and,  if  the  bowels  be  confined,  by  the 
judicious  use  of  aperients.  As  aU  the  varieties 
of  functional  disorder  of  the  heart  are  pecuharly 
under  the  influence  of  a  morbid  will,  it  be- 
comes of  the  first  importance  that  the  medical 
attendant  should  generally  encoiurage  and 
cheer ;  and  as  soon  as  careful  investigation 
has  satisfied  the  requirements  of  a  just 
prognosis,  further  investigations  by  the 
stethoscope  should  be  avoided.  Repeated 
investigations  tend  to  prolong  the  disordered 
action,  and  perhaps  so  to  impress  the  imagin- 
ation as  to  forbid  recovery. 

Thomas  Shaptek. 

HEABT,  Haemorrhage  into  the 
Walls  of. — Synon.  :  Cardiac  Apoplexy. 

Definition. — Extravasation  of  blood  into 
the  substance  of  the  heart. 

^Etiology  and  Pathology. — Blood  is  ex- 
travasated  into  the  substance  of  the  heart  in 
various  pathological  conditions,  but  as  these 
are  described  under  their  respective  headings, 
it  will  not  be  necessary  in  this  place  to  do 
more  than  refer  to  them. 

Rupture  of  the  heart  is  the  most  frequent 
origin  of  haemorrhage  into  the  walls  of  the 
organ.  The  blood  in  these  cases  may  be 
derived  from  the  cavity  of  the  ventricle,  and 
forced  between  the  muscular  fibres  at  each 
contraction.  More  rarely,  a  partial  rupture 
of  the  wall  may  occur,  unconnected  with  the 
cavities,  and  haemorrhage  take  place  into  the 
seat  of  the  lesion  from  one  of  the  coronary 
vessels  or  their  branches,  constituting  what 
has  been  called  '  cardiac  apoplexy.'  In  both 
classes  fatty  degeneration  is  generally  the 
cause  of  the  rupture. 

The  formation  of  false  consecutive  cmeur- 
ysm  of  the  heart  may  be  attended  with 
haemorrhage  into  the  walls ;  an  abscess, 
blood-cyst,  hydatid-cyst,  or  gumma  having 
burst  or  made  its  way  into  one  of  the  cavities. 

The  coronary  arteries  may  be  the  source 
of  the  hsemorrhage  :  for  instance,  in  rupture 
of  a  coronary  aneurysm ;  in  cases  of  can- 
cerous ulceration  of  their  walls ;  and  in  em- 
bolism or  thrombosis  of  their  lumen,  leading 
to  infarction. 

Ecchymosis  of  the  heart  is  a  form  of 
haemorrhage  belongmg  to  a  different  cate- 
gory. It  is  generally  met  with  in  associa- 
tion with  parenchymatous  degeneration  of 
the  heart,  for  example  in  the  acute  specific 
fevers  ;  with  that  form  of  fatty  degeneration 
which  is  produced  by  certain  poisons,  such 
as  phosphorus  and  arsenic  ;  and  with  other 
pathological  states  in  which  ecchymoses 
occur  in  the  viscera  generally,  as  in  purpura 
and  scurvy,  and  especially  in  cardiac  and 
pulmonary  disease. 

In  cases  of  non-fatal  hsemorrhage  into  the 
walls  of  the  heart,  the  blood  imdergoes  the 


changes  usual  in  extravasations,  and  gives 
rise  to  the  collections  of  pigment-particles 
which  are  sometimes  found  between  and 
upon  the  muscular  fibres ;  to  blood-cysts  ;  or 
to  collections  of  pmriform  matter. 

Haemorrhage  into  the  myocardium,  what- 
ever its  pathology  may  be,  possesses  na 
special  clinical  relations. 

J.  Mitchell  Bruce. 

HEART,  Hydatid  Disease  of.— A 

considerable  number  of  cases  have  been 
recorded,  in  which  hydatids,  in  the  wider 
sense  of  the  term,  have  been  foimd  in  the 
human  heart.  According  to  the  late  Dr. 
Cobbold,  3"5  per  cent,  of  all  cases  of  hydatids 
in  man  occur  in  this  situation. 

Anatomical  Characters. — Hydatid  cysts 
of  the  heart  are  either  simple  or  multiple, 
the  latter  being  the  more  common  of  the 
two  forms.  They  are  situated  in  the  myo- 
cardium of  either  side  of  the  heart ;  but  tend 
naturally  by  enlargement  to  project  either 
mto  the  pericardial  sac,  or  into  one  of  the 
cardiac  cavities,  in  the  form  of  a  prominent 
cystic  tumom:.  In  this  condition  they  have 
generally  been  found  post  mortem ;  but  it  is 
probable  that  in  other  cases  the  parasite  may 
undergo  degenerative  changes  in  the  heart, 
as  in  other  organs,  without  its  existence 
being  suspected  dm-ing  life  or  discovered 
after  death.  In  still  other  instances  the 
hydatids  rupture  or  are  dislodged  from  their 
seat  in  the  cardiac  wall — either  inwards  or 
outwards  or  in  both  directions  at  once.  In 
the  first  event,  the  jjarasite  or  its  contents 
or  fragments  becomes  impacted  in  the  cardiac 
cavities  or  orifices,  or  give  rise  to  emboUsm 
of  the  great  vessels  or  of  a  distant  branch. 
Rupture  of  a  cyst  into  the  pericardial  sac 
causes  pericarditis  ;  and  rupture  both  inter- 
nally and  externally  has  given  rise  to  haemato- 
pericardium. 

Hydatids  of  the  heart  are  frequently  asso- 
ciated with  the  same  disease  in  other  viscera. 
The  appearance  and  structure  of  the  para- 
site do  not  require  to  be  described  here. 
See  Entozoa. 

Symptoms. — In  several  cases  of  this  disease, 
the  subjects  have  died  suddenly  during  ex- 
ertion ;  or,  as  in  a  case  recorded  by  Dr. 
Wilks,  after  a  hearty  meal.  These  persons 
were  not  known  to  have  suffered  previously 
from  symptoms  referable  to  the  heart.  In 
other  instances  the  ordinary  phenomena  of 
chronic  cardiac  disease  were  present,  in- 
cluding endocardial  murmurs  ;  but  it  is  not 
certain  that  these  were  always  due  to  the 
presence  of  the  hydatids  in  the  heart.  A 
sudden  fatal  termination  will  be  the  result 
of  internal  rupture  and  embolism,  or  of 
haemato-pericardium,  as  described  above. 

Diagnosis. — Hydatid  disease  of  the  heart 
does  not  appear  to  have  ever  been  suspected 
during  life.  Cardiac  symptoms  and  signs, 
or  sudden  death,  occurring  in  an  individual 
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known  to  be  suffering  from  hydatids  of 
other  viscera,  would  suggest  that  the  heart 
was  possibly  also  affected. 

Treatment. — The  disease  cannot  be  said 
to  have  any  special  interest  therapeutically. 

J.  Mitchell  Bruce. 

HEART,  Hypertrophy  of. — Synon.  : 

Fr.  Hypertrophie  du  Coeur  ;  Ger.  Hypertro- 
phie  des  Herzens. 

Definition. — An  excessive  growth  of  one 
or  more  of  the  tissues  of  which  the  heart  is 
composed,  the  result  of  which  is  an  abnomial 
increase  in  the  weiglit  and  bulk  of  the  organ. 

The  walls  of  the  heart  are  composed  of 
muscular  tissue,  connective  tissue,  and  fat ; 
and  an  increase  may  occur  in  any  one  of 
these  elements.  Here  we  have  to  deal  with 
hypertrophy  of  the  muscular  tissue.  Increase 
of  the  fat  and  of  the  connective  tissue  will 
be  foimd  described  under  Heart,  Fatty 
Growth  on ;  and  Heart,  Connective-Tissue  j 
Hypertrophy  of,  respectively. 

Anatomical  Characters. — The  most  im- 
portant anatomical  change  in  cardiac  hyper- 
trophy is  an  increase  of  the  proper  muscular 
tissue  of  the  heart.    There  is  no  growth  of 
new  tissue  different  from  the  normal  heart- 
muscle  :  there  is  an  increase  in  the  number 
and  it  may  be  in  the  size  of  the  muscular 
fibres.    There  may  be  hypertrophy  of  only 
one  part  of  the  cardiac   walls,  abnormal 
thinning  being  found  in  other  parts.  The 
organ  may  be  greatly  enlarged  from  general  ; 
dilatation,  without  any  notable  thickening  of  j 
the  walls  ;  but  the  capacity  of  the  chambers  i 
should  always  be  carefully  noted  in  estimat-  | 
ing  the  degree  of  hypertrophy,  as  there  may 
be  a  greatly  augmented  extent  of  waU,  ai-  ! 
though  its  actual  thickness  seems  normal.  ' 
Simple  hypertrophy  is  very  frequently  the 
first  condition,  preceding  hypertrophy  with 
dilatation.    See  Heart,  Dilatation  of. 

The  increase  of  weight  and  bulk  may  be 
due  to  (1)  augmentation  of  the  size  of  the 
muscular  fibrillae,  which  may  become  more 
than  double  that  of  the  normal ;  (2)  the 
formation  of  new  muscular  fibres  ;  (3)  in- 
creased development  of  blood-vessels ;  (4) 
augmentation  of  connective  tissue  ;  and  (5) 
fatty  accumulation.  In  the  course  of  time 
the  hypertrophied  tissue  may  unduly  press 
upon  the  blood-vessels  and  contribute  to  in- 
duce degeneration,  whilst  the  continuance  or 
increase  of  the  primary  caxise  of  obstruction 
may  lead  to  dilatation  of  the  cavity  (am'icle 
or  ventricle),  the  work  of  which  is  obstructed. 

Gener.al  Considerations. — The  weight  of 
the  heart  of  the  infant  at  birth  becomes  more 
than  doubled  at  the  age  of  two  years.  Be- 
tween seven  and  fourteen  years  of  age  it  is 
about  eight  times  the  weight  at  birth  ;  from 
fourteen  to  twenty  the  increase  is  such  that 
the  weight  is  again  nearly  doubled.  There 
is,  speaking  generally,  progressive  augmenta- 
tion even  to  old  age.    Wilhelm  Miiller,  how- 


ever, has  shown  that  the  progressive  increase 
of  weight  with  age  is  due  rather  to  the 
augmentation  in  the  weight  of  the  gi-eat 
vessels  within  the  pericardium  than  to  that 
of  the  heart-substance  itself.  There  has  been 
a  general  consensus  amongst  observers  that 
the  heart  of  the  male  is,  as  a  rule,  heavier 
than  the  heart  of  the  female.  W.  Miiller  has 
shown,  however,  that  this  is  only  because  the 
weight  of  the  heart  is  proportionate  to  that 
of  the  body.  Up  to  the  body-weight  of  44 
lbs.  the  heart  is  relatively  heavy  as  compared 
with  the  body,  whilst  from  44  to  176  lbs.  its 
proiDortional  weight  diminishes.  Witness  the 
extremes  as  following  :  Proportion  of  weight 
of  heart  to  that  of  body,  ages  1  to  10,  male 
•0059  ;  ages  80  to  90,  female  -0028. 

The  average  weight  of  the  female  being 
less  than  that  of  the  male,  the  heart  of  the 
former  is  of  course  less.  It  will  be  readily 
seen  that,  as  the  weight  of  the  heart  varies 
with  that  of  the  individual,  one  cannot  ex- 
press with  exactitude  any  figure  as  the  normal 
weight.  We  may  roughly  say  that  the  heart 
of  the  adidt  should  weigh  about  lOj  oz.  One 
that  weighs  12  oz.  is  hypertrophied.  The 
weight  of  a  hypertrophied  heart  may  vary 
between  this  and  the  enormous  figure  of 
60  oz.,  which  has  been  recorded ;  not  im- 
commonly  it  reaches  27  to  30  oz.  In  taking 
the  thiclmess  of  the  muscular  walls  of  the 
ventricles  as  a  standard,  we  may  regard  a 
left  ventricle  of  an  adult  as  hypertrophied 
when  the  breadth  of  the  thickest  portion  sur- 
passes six-tenths  of  an  inch,  and  a  right 
ventricle  as  hypertroj)hied  which  measures 
over  a  quarter  of  an  inch.  In  hypertrophy 
the  thickness  of  the  left  ventricular  wall  and 
of  the  septum  has  been  found  as  great  as  80 
and  even  40  millimetres  (1^^  inch  and  1|  inch). 
The  columnae  cameae  may  be  greatly  en- 
larged in  hypertrophy,  but  the  hypertroiihy 
chiefly  tells  upon  the  walls  of  the  ventricle. 

The  walls  of  the  auricle  may  be  considered 
as  hypertrophied  when  the  thickness  exceeds 
4  millimetres  (about  one-eighth  of  an  inch). 

Varieties  of  Hypertrophy. — Bertin  in 
1811  described  three  forms,  which  most  suc- 
ceeding writers  have  referred  to,  namely : 

(1)  simple  hypertrophy,  in  which  the  pa- 
rietes  of  the  compartments  are  thickened,  the 
cavities  retaining  their  natural  dimensions ; 

(2)  hypertrophy  with  dilatation  {eccentric 
hypertrophy),  in  which  the  cavities  are  in- 
creased in  capacity,  while  the  parietes  are 
either  of  natm-al  or  of  augmented  thickness  ; 

(3)  the  so-called  concentric  hypiertrophy,  or 
hy2>ertrophy  tvith  diminished  cavities,  in 
which  new  material  was  supposed  to  be 
added,  chiefly  in  the  interior  of  the  ventri- 
cular walls.  Cruveilhier  and  Budd  pointed 
out  that  the  condition  called  concentric  hy- 
pertrophy is  the  result,  not  of  hypertrophy, 
but  of  a  powerftil  contraction  of  the  organ 
suddenly  arrested,  as  it  were,  by  death.  Budd 
found  that  the  hearts  of  persons  who  had 
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died  a  violent  death  presented  this  so-called 
concentric  hypertrophy ;  but  that  such  hearts 
became  relaxed,  and  showed  the  normal 
size  of  cavities  and  thickness  of  walls  after 
maceration.  Eokitansky  and  Bamberger 
acknowledge  the  rarity  of  concentric  hyper- 
trophy, but  think  it  does  sometimes  occur. 
There  can  be  little  doubt  that  concentric 
hypertrophy  of  the  ventricles  has  no  real 
existence.  The  appearances  which  have 
given  origin  to  the  term  are  due,  in  the 
great  majority  of  instances,  to  the  occiuTenee 
of  rigor  mortis  in  the  muscle  of  the  ventricle, 
which  has  caused  firm  contraction  and  thus 
diminution,  to  almost  obliteration,  of  the 
cavity.  If  a  heart  presenting  such  signs  be 
soaked  for  some  hours  in  warm  water  a 
gentle  dilatation  with  the  finger  will  restore 
the  ventricle  to  its  normal  dimensions.  The 
left  ventricle  may  simulate  concentric  hyper- 
trophy in  some  cases  of  mitral  stenosis  when 
the  disease  has  developed  in  early  childhood. 
The  ventricle  has  not  received  its  normal 
blood-contents,  and  development  has  pro- 
ceeded disproportionately  in  the  right  cham- 
bers and  the  left  auricle.  The  cavity  of  the 
left  ventricle  has  thus  been  left  relatively 
small  till  the  time  of  death.  In  like  manner, 
in  congenital  stenosis  of  the  pulmonary 
artery  the  right  ventricle,  hypertrophied  in 
intra-uterine  life,  may  so  continue,  and  its 
cavity  never  become  dilated  to  the  normal 
extent.  The  ventricles  are  much  more  fre- 
quently hypertrophied  than  the  auricles,  and 
the  left  ventricle  more  frequently  than  the 
right ;  but  the  right  auricle  more  frequently 
than  the  left  auricle — which  last  shows  the 
change  very  seldom. 

I.  Hypertrophy  of  the  left  ventricle. 
Anatomical  Characters. — The  whole  heart 
appears  to  be  elongated,  and  the  apex-portion 
of  the  left  ventricle  especially  prolonged. 
The  walls  of  the  left  ventricle  and  the  inter- 
ventricular septimi  are  thicker  and  firmer 
than  in  the  normal :  the  septum  may  bulge 
into  the  right  ventricle,  diminishing  its 
capacity  and  even  producing  actual  ob- 
struction of  its  conus  (Coats).  In  transverse 
section  the  thickening  and  bulging  of  the 
septum  are  very  manifest,  the  right  ven- 
tricular cavity  presenting  the  appearance  of 
a  crescentic  appendage  to  the  left  chamber. 

^Etiology  and  Pathology. — Sir  Eichard 
Quain  {Lumleian  Lectures,  1872)  has  classi- 
fied the  exciting  causes  of  hypertrophy  imder 
three  heads — nervous,  mechcmical,  and  nu- 
tritive. 

(1)  Amongst  nervous  causes  are  prolonged 
mental  excitement  or  strain,  and  those  emo- 
tional conditions  which  produce  frequent  pal- 
pitation. The  immoderate  use  of  strong 
colfee,  tea,  or  spirituous  liquors  might  come 
under  this  head.  It  is  not  in  aU  cases  that 
a  heart  which  beats  for  long  periods  at  an 
abnormal  rate  of  rapidity  becomes  hyper- 
trophied, inasmuch  as  the  general  nutritive 


processes  may  be  feeble  or  imperfect  in  some 
persons,  active  or  vigorous  in  others.  In  cases 
of  rapid  heart  (tachycardia)  the  writer  found 
evidences  of  enlargement  in  three  only  out 
of  seventy-five  cases ;  in  some  the  heart 
seemed  even  smaller  than  the  normal.  In 
Graves's  disease,  when  there  has  been  ab- 
normal rapidity  of  heart,  persistent  or  par- 
oxysmal, for  several  years,  the  cardiac  area 
has  been  sometimes  found  not  larger  than 
under  conditions  of  health,  and  in  many  cases 
the  post-mortem  examination  has  demon- 
strated no  morbid  change.  The  just  con- 
clusion, therefore,  seems  to  be  that  for  the 
production  of  hypertrophy  of  the  left  ven- 
tricle in  cases  of  nervous  excitation  there 
must  be  an  additional  factor  to  rapidity — 
either  a  thickening  of  the  arteries,  or  a  vaso- 
motor irritation  causing  contraction  of  their 
muscular  walls,  whereby  the  intra-arterial 
tension  is  increased,  or  a  quantity  or  quality 
of  blood  affording  better  nutrition.  If  the 
blood-pressure  be  at  or  below  the  normal, 
the  rapidly  beating  heart  does  not  tend  to 
hypertrophy. 

(2)  Amongst  mechanical  or  physical  causes 
are  all  those  obstructive  conditions  to  be 
specially  examined  presently.  Violent  and 
long- continued  athletic  or  other  exercises, 
which  notably  accelerate  the  contractions  of 
the  heart,  or  produce  excessive  blood-pres- 
sure, may  be  mentioned  here.  It  has  been 
pointed  out  that  great  muscular  exertion 
with  the  arms  is  specially  prone  to  cause 
hypertrophy,  as  in  the  case  of  hammer-men, 
&c.  Prolonged  working  in  a  bent  or  con- 
strained position  is  also  mentioned  as  a  cause. 

In  some  callings  and  conditions  in  which 
muscular  effort  is  severe,  hypertrophy  of  the 
left  ventricle  is  prone  to  occur — e.g.  Cornish 
miners  (Peacock),  dwellers  in  hiUy  regions, 
especially  those  accustomed  to  carry  heavy 
loads  (Miinzinger,  Allbutt),  stonemasons, 
slaughterers  (Leyden).  In  many  cases  it  is 
probable  that  the  two  factors  just  mentioned 
— nervous  excitation  and  muscular  over- 
strain— combine  to  produce  the  hypertrophy. 
So  may  be  best  explained  the  signs  and 
symptoms  in  the  eases  of  '  irritable  heart '  of 
soldiers  during  the  American  Civil  war  (Da 
Costa),  those  in  our  own  Foot  Guards  who 
carried  heavy  accoutrements  (Myers),  and 
those  in  the  Franco-German  war  (Fraentzel) 
{see  Exercise).  The  excitement  of  a  soldier's 
life  co-operates  as  a  cause  with  the  muscular 
effort,  which  may  be  excessive  and  either  pro- 
longed or  violent  and  fitful.  It  is  a  signifi- 
cant observation  of  Hirsch  that  there  has 
been  a  notable  increase  in  the  proportion 
of  heart-diseases  in  a  commimity  at  times 
of  great  pohtical  and  social  excitement.  This 
was  observed  in  France  during  the  great  Ee- 
volution  and  after  the  political  agitation  of 
1830,  in  Eome  after  1848,  in  Sicily  m  1860, 
and  in  the  Argentiae  States  after  the  political 
confusion  and  civil  war. 
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(3)  Diseases  of  the  valvular  apparatus — 
aortic  and  mitral — induce  hypertrophy  of 
the  left  ventricle  by  causing  an  obstruction 
to  the  outflow  of  blood  or  an  abnormal  blood- 
pressure  within  the  cavity  from  regurgitation, 
(a)  Stenosis  of  the  aortic  orifice  is  a  com- 
mon cause  of  hypertrophy  of  the  left  ven- 
tricle. The  opening  is  not  only  narrowed, 
but  is  also  rendered  more  rigid,  and  thus 
increased  force  is  necessary  to  propel  the 
blood.  Along  with  the  valvular  lesion  there 
may  also  be,  especially  in  advanced  life, 
a  loss  of  elasticity  and  a  roughening  of  the 
inner  coat  of  the  aorta  from  degenerative 
changes  —  conditions  which  increase  the 
mechanical  strain  upon  the  left  ventricle. 
{h)  Aortic  regurgitation  often  induces  so  great 
enlargement  of  the  left  ventricle,  from  hyper- 
trophy and  dilatation,  that  the  heart  in  such 
cases  merits  the  name  cor  bovinum.  The 
back-flow  of  blood  increases  the  intra-ven- 
tricular  pressure,  tends  to  dilate  the  cavity, 
and  calls  forth  augmented  efforts  of  ven- 
tricular contraction.  In  some  cases  of  injury 
and  rupture  of  the  aortic  valves  it  has  been 
possible  approximately  to  estimate  the  rate 
of  hypertrophy.  In  two  cases,  related  by  Dr. 
Stone,  of  injury  to  these  valves  by  blows 
upon  the  chest,  assuming  that  the  heart  was 
healthy  previous  to  the  injui-y,  there  must 
have  been  an  increase  of  nearly  an  oimce  a 
week  during  the  four  or  five  weeks  that 
elapsed  before  death,  (c)  Mitra  l  regurgitation. 
Insufficiency  of  the  valve  at  the  left  auriculo- 
ventricular  orifice  of  necessity  causes  the 
left  ventricle  to  be  subject  to  abnormal  pres- 
sure, with  the  result  that  it  becomes  hyper- 
trophied  as  well  as  dilated. 

(4)  Aneurysm  of  the  aorta. — There  has 
been  much  difference  of  ofiinion  on  the  ques- 
tion whether  aneurysm  of  the  thoracic  aorta 
is  a  cause  of  hypertrophy  of  the  left  ventricle. 
The  divergence  is  capable  of  explanation. 
When  the  situation  of  the  aneurysm  is  at  the 
commencement  of  the  aorta,  where  it  in- 
volves the  semilunar  valves,  hypertrophy  is 
the  rule.  When  the  aneurysm  is  so  situated 
as  not  to  involve  the  valves,  hypertrophy  is 
a  rare  exception.  This  is  proved  to  demon- 
stration by  the  following  figures,  deduced 
from  the  records  of  the  London  Hospital, 
the  cases  being  collected  by  Dr.  F.  J.  Smith, 
medical  registrar.  Of  forty-one  cases  of 
aneurysm  of  the  thoracic  aorta  in  which  the 
valves  were  not  impUcated,  enlargement  of 
the  left  ventricle  was  evidenced  in  only  nine 
instances,  and  in  three  of  these  the  hyper- 
trophy was  recorded  as  only  slight.  In  forty- 
one  cases  in  which  the  valves  were  involved, 
hypertrophy  and  dilatation  were  manifested 
in  thirty-five. 

(.5)  Renal  disease. — Hypertrophy  of  the  left 
ventricle  may  occur  in  all  forms  of  Bright's 
disease,  the  lardaceous  form  excepted.  Of 
these  chronic  Bright's  disease  (contracted 
kidney)  is  a  very  important  cause,  the  hyper- 


trophy beiug  often  of  the  purest  type,  with- 
out dilatation.  This  change  is  the  result  of 
the  great  increase  of  blood-tension  produced 
by  the  resistance  offered  to  the  blood  in  the 
small  arteries  through  the  whole  body,  as 
well  as  in  the  kidneys. 

(6)  Pregnancy. — It  has  been  shown  by 
many  observers  that  the  left  ventricle  tends 
to  become  hypertrophied  and  the  arterial 
tension  augmented  during  pregnancy.  The 
hypertrophy  may  continue  for  a  considerable 
2Jortion  of  the  period  of  suckling,  and  then  the 
heart,  like  the  uterus,  imdergoes  a  process  of 
involution.  According  to  Duroziez,  the  ven- 
tricle tends,  after  many  pregnancies,  to  re- 
main hypertrophied. 

(7)  Excess  of  food. — With  regard  to  the  ali- 
mentary causes  of  hypertrophy  of  the  heart, 
the  state  of  the  local  nutrition  and  the 
nutritive  quality  of  the  blood  have  both  to 
be  taken  into  account.  Eich  nitrogenous 
food,  and  the  use  of  ferruginous  medicines, 
will  favoiir  hypertrophic  changes.  With  the 
increase  of  the  muscular  structure  there  is 
proportional  enlargement  of  the  coronary 
arteries,  so  that  the  hypertrophied  organ  has 
an  increased  blood-supply. 

Physical  Signs  of  Hypeeteophy  of  the 
Left  Ventricle. — In  simple  hypertrophy 
{e.g.  when  occurring  in  athletic  persons,  or 
in  relation  with  chronic  renal  disease  in  the 
earher  periods)  the  wall  of  the  chest  on  in- 
spection may  be  observed  in  the  neighbour- 
hood of  the  apex  to  be  raised  with  each 
ventricular  systole.  Pulsation,  also,  of  the 
carotid  arteries  in  the  neck  may  be  observed, 
such  pulsation  being  rather  prolonged,  and 
not  sudden  (as  in  aortic  regurgitation),  unless 
there  be  concurrent  fever.  On  palpation 
the  fingers  are  lifted  by  the  apex,  the  impulse 
of  which  is  prolonged  and  heaving.  The 
duration  of  the  heaving  impulse  is  in  propor- 
tion to  the  degree  of  hypertrophy.  The  im- 
pulse is  often  strong  enough  to  visibly  move 
tlie  bedclothes,  and  even  to  raise  the  head 
of  the  auscultator  by  the  impact  against 
the  stethoscope.  Of  course  a  larger  portion 
than  usual  of  the  heart's  surface  impinges 
against  the  chest-wall.  The  outline  of  the 
apex-portion  of  the  heart,  as  obtained  by 
percussion,  is  acutely  triangular,  its  acute 
angle  pointing  downwards  and  to  the  left. 
This  becomes  broader  and  more  rounded  as 
dilatation  preponderates  over  hypertrophy. 
In  simple  hypertrophy  the  heaving  apex 
may  be  in  the  sixth  or  seventh,  rarely  in 
the  eighth,  left  intercostal  space ;  but  in 
dilatation  with  hypertroi3hy  the  area  down- 
wards and  towards  the  left  axilla  is  greatly 
increased.  On  auscultation  the  first  sound 
at  the  apex  is  found  to  be  dull  and  prolonged. 
It  is  the  sound  of  muscular  contraction  that 
the  ear  in  the  greatest  degree  appreciates, 
the  element  of  valve -tension  being  mutfied 
by  the  thick  wall  of  the  ventricle.  Over  the 
second  right  costal  cartilage  the  second  sound 
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is  loud,  and  may  have  a  ringing  character ;  it 
may  sometimes  be  the  only  one  of  the  two 
normal  somids  audible.  In  this  situation  it 
is  much  louder  than  over  the  second  left 
interspace  (the  commencement  of  the  pul- 
monary artery)  unless  the  ventricular  hyper- 
trophy is  accompanied  by  mitral  insufficiency. 
If  with  evidence  of  powerful  left  ventricle 
and  firm  arteries  the  aortic  second  sound  is 
not  loud,  but  dull  and  ill-pronoimced,  there 
is  strong  probability  that  the  aortic  cusps  are 
swoUen  or  thickened  from  disease.  In  later 
stages  of  hypertrophy,  when  the  muscular 
tone  of  the  left  ventricle  is  impaired,  the 
sounds  of  the  heart  may  have  a  triple  rhythm, 
resembling  the  cantering  of  a  horse — the  bruit 
de  galop,  carefully  studied  by  Potain.  This  is 
especially  observed  in  the  hypertrophy  asso- 
ciated with  renal  disease,  and  in  the  hyper- 
trophy with  dilatation  accompanying  gastro- 
hepatic  derangement. 

The  radial  pulse  is  felt  to  be  prolonged ; 
the  artery  is  firm  and  resisting,  and  its  coats 
may  be  thickened.  In  the  hypertrophy  re- 
sulting from  muscular  overstrain  the  pulse 
is  large  and  full,  the  first  wave  is  prolonged, 
and  there  is  no  dicrotism.  In  chronic  renal 
disease,  as  the  arterial  coats  become  thick- 
ened the  amplitude  of  the  pulse  is  mani- 
fested in  less  degree,  the  vessel  being  felt 
hard,  resisting,  and  full  between  the  beats. 
In  some  eases  the  fullest  force  exerted  by 
the  finger  may  fail  to  entirely  obliterate  the 
pulse,  and  on  the  distal  side  of  the  point 
compressed  the  wall  of  the  artery  may  be 
felt  cylindrical  and  firm.  In  the  hyper- 
trophy associated  with  aortic  stenosis  the 
pulse  is  somewhat  narrow  and  gradual  both 
in  its  rise  and  fall.  In  that  manifested 
with  aortic  incompetency  it  is  sudden  and 
powerful  in  its  impact  against  the  finger,  but 
rapidly  receding,  so  that  the  artery  seems 
empty  between  the  beats — it  is  the  collapsing 
or  water-hammer  pulse. 

Symptoms  of  Cardiac  Hypebtkophy. — It 
must  not  be  forgotten  that  simple  hyper- 
trophy may  exist  without  producing  symp- 
toms attracting  the  attention  of  the  patient, 
and  that  there  is  a  natural  tendency  to  some 
degree  of  cardiac  hypertrophy  with  the 
advance  of  age.  Dyspnoea. — In  moderate 
hypertrophy  without  complication,  there  is 
usually  easy  and  natural  breathing  when  the 
patient's  body  and  mind  are  at  rest.  But 
mental  excitement  or  bodily  effort  at  once 
induces  more  or  less  of  temporary  dyspnoea. 
In  some  cases  the  due  expansion  of  the  lungs 
may  be  mechanicaUj'  impeded  by  the  in- 
creased volume  of  the  heart.  In  eccentric 
hypertrophy  with  dilatation,  more  especially 
when  the  right  cavities  are  thus  affected, 
pulmonary  congestion  and  oedema  are  usually 
present,  and  then  marked  dyspnoea  is  a  pro- 
minent and  distressing  symptom.  Cough. — 
In  simple  hypertrophy  there  may  be  an  occa- 
sional dry,  irritating  cough,  and  in  young 


plethoric  women  a  wheezing  cough  may  be 
complained  of.  In  right-side  enlargements, 
when  pulmonary  obstruction  and  dropsical 
effusions  supervene,  cough  is,  in  most  cases, 
a  very  frequent  and  painful  addition  to  the 
other  sources  of  discomfort  to  the  patient. 
Hcemoptysis  and  other  hamorrhages. — 
HEemoptysis  from  capillary  engorgement  is 
common,  being  generally  active  and  sudden, 
Niemeyer  points  out  that,  in  left-heart  hyper- 
trophy, there  is  often  active  distension,  and 
sometimes  rupture,  of  the  branches  of  the 
bronchial  arteries.  In  left  hypertrophy,  too, 
the  cerebral  arteries  are  specially  liable  to 
give  way.  In  right-side  enlargement  with 
pulmonary  obstruction,  the  blockage  may  in- 
fluence the  vessels  of  the  liver  and  the  portal 
system  generally,  so  as  to  produce  hsema- 
temesis  or  melsena.  Epistaxis  may  also  be 
due  to  cardiac  enlargement.  Palpitation  is 
a  common  symptom  in  all  organic  diseases 
of  the  heart,  and  is  often  very  marked  in 
cardiac  enlargements.  The  least  excitement, 
bodily  or  mental,  may  induce  a  greater  or  less 
degree  of  this  symptom.  Especially  in  eccen- 
tric hypertrophy  with  dilatation,  most  dis- 
tressing paroxysms  of  palpitation  are  apt  to 
occur  from  time  to  time.  Besides  bodily  and 
mental  excitement,  other  conditions,  such 
as  indigestion,  flatulence,  or  an  overloaded 
stomach,  readily  call  forth  this  symptom. 
When  there  is  much  dilatation,  the  palpita- 
tion may  be  irregular  and  intermittent,  and 
is  then  more  particularly  a  very  alarming 
symptom. 

The  renal  and  urinary  derangements  are 
very  important.  In  the  hypertrophy  of  the 
left  ventricle,  associated  with  chronic  Bright's 
disease,  there  will  be  found  the  copious 
excretion  of  a  pale  urine  of  low  specific 
gravity.  Albumen  may  be  found  in  small 
quantity,  and  may  sometimes  be  absent.  In 
the  hypertrophy  associated  with  gastro- 
hepatic  disturbance,  the  urine  will  be  scanty, 
of  high  specific  gravity,  often  thick  with 
urates,  containing  much  urea,  and  dark  with 

!  the  colouring-matter  of  the  urine,  of  the  bile, 

j  or  of  both. 

j  Certain  cerebral  symptoms  ought  to  be 
,  mentioned  in  connexion  with  the  other  more 
direct  signs  of  cardiac  hypertroj)hy.  A  feel- 
ing of  fulness,  or  perhaps  of  throbbing,  may 
be  felt  in  the  head  after  great  muscular 
exertion  or  mental  excitement.  In  pro- 
nounced cases  there  may  be  headache,  ring- 
ing in  the  ears,  vertigo,  musese  volitantes, 
and  distm-biug  di-eams.  The  bright  and 
shining,  or  perhaps  bloodshot,  condition  of 
the  eyes  is  an  indication  of  the  hypersemia  of 
the  cerebral  vessels. 

II.  Hypertrophy  of  the  right  ven- 
tricle.— The  normal  weight  of  the  right 
ventricle  is  probably  less  than  half  that  of 
the  left  (average  in  men:  left  ventricle  173 
grammes,  right  72 ;  in  women :  left  ven- 
tricle 150,  right  ventricle  62.    Du  Castel)- 
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The  capacity  of  the  right  ventricle  is  gene- 
rally gi-eater  than  that  of  the  left — according 
to  recent  researches  in  the  proportions  of 
about  seven  to  six.  The  walls  are  from  a 
quarter  to  one-third  the  thickness  of  those 
of  the  left. 

In  the  great  majority  of  cases  the  right 
ventricle  becomes  hypertrophied  only  in 
association  with  a  morbid  change  in  the  left, 
and  when  such  hypertrophy  occurs  it  is 
nearly  always  accompanied  by  dilatation. 
There  are  excejitions  to  this  rule,  as  will  be 
presently  seen. 

The  right  ventricular  wall  may  be  thick- 
ened to  the  extent  of  one  inch,  instead  of  the 
normal  two  and  a-half  lines ;  its  greatest 
thickness  is  at  its  base.  The  columnae  car- 
neae  of  the  right  ventricle  are  even  more 
liable  to  hypertrophy  than  the  wall.  In 
dilatation  with  hypertrophy  the  colrminae 
carneae  become  stretched  and  attenuated. 
The  substance  of  the  hypertrophied  left  ven- 
tricle can  generally  be  torn  with  ease,  whilst 
that  of  the  hypertrophied  right  ventricle  is 
usually  tough  and  leathery. 

jEtiology  and  Pathology. — The  right  ven- 
tricle may  be  observed  in  a  state  of  simple 
hypertrophy  in — 

(1)  Congenital  anomalies  of  the  heart. — 
Chief  of  these  is  stenosis  of  the  pulmonary 
artery,  which  in  the  majority  of  cases 
results  fi-om  foetal  endocarditis.  The  ob- 
struction may  be  below  the  valves,  the  conus 
of  the  right  ventricle  being  narrowed.  In 
each  case  the  right  ventricle  becomes  hyper- 
trophied in  consequence  of  the  obstruction  in 
front,  and  there  is  no  dilatation  of  the  cavity. 

(2)  In  emphysema,  fibrosis,  and  consoli- 
dated or  compressed  conditions  of  the  lungs, 
the  impediment  to  the  pulmonary  circu- 
lation induces  hjjpertrophy  with  dilatation 
of  the  right  ventricle. 

(3)  In  the  subjects  of  curvature  of  the 
spine  the  capacity  of  the  thorax  is  nearly 
always  diminished ;  the  lungs  are  emphy- 
sematous and  often  suffer  other  pathological 
changes.  The  two  branches  of  the  pulmonary 
artery  may  be  unequal,  owing  to  the  differ- 
ences of  development  of  the  two  lungs.  The 
right  ventricle  is  dilated  as  well  as  hyper- 
trophied. 

(4)  Endocarditis  affecting  the  tricuspid 
valve. — It  is  rarely  that  endocarditis  attacks 
the  valvular  apparatus  of  the  right  side  of 
the  heart  without  that  of  the  left  side  par- 
ticipating in  stiU  greater  degi-ee,  except  in 
intra-uterine  life.  Byrom  ISramwell  has 
shown  the  great  probability  that  when  endo- 
carditis affects  the  valves  of  the  left  side  it 
freqxiently  involves  also  the  right,  though 
the  inflammatory  changes  in  the  latter  may 
be  evanescent.  Such  cause  may  co-operate 
to  impair  the  muscle  of  the  right  heart  and 
hasten  dilatation.  In  some  cases  (and  these 
not  very  infrequently)  the  result  of  endo- 
carditis is  stenosis  of  the  tricuspid  orifice,  m 


j  which  case  the  right  ventricle  tends  to  hyper- 

I  trophy  rather  than  to  dilatation,  whilst  the 
right  auricle  becomes  greatly  dilated. 

(5)  The  most  common  cause  of  lij'pertrophy 
with  dilatation  of  the  right  ventricle  is  val- 
vular disease  of  the  left  side  of  the  heart. 
"Whether  there  be  mitral  stenosis  or  regur- 

1  gitation,  the  consequences  are  hypertrophy 
of  the  right  ventricle  to  antagonise  the  oppo- 
smg  forces,  and  dilatation  on  accoiuit  of  the 
persistent  overstrain. 

Signs  and  Symptoms  of  Hypertrophy  of 
THE  Right  Ventricle.  ^ — In  enlargements 
of  this  ventricle,  inspection  may  reveal  a 
rounded  smoothness  of  the  epigastrium,  with 
perhaps  some  bulging  of  the  ensiform  and 
lower  left  costal  cartilages.  The  apex-beat 
may  be  seen  to  be  very  diffused,  extending 
towards  the  tip  of  the  ensiform  cartilage. 
Facial  lividity  is  frequently  seen ;  and  jugular 
pulsation  may  be  observed  when  there  is 
tricuspid  regurgitation.  Palpation  over  the 
lower  part  of  the  sternum  detects  an  impulse, 
which  feels  as  if  immediately  under  the  hand, 
and  usually  wants  the  heaving  character  of 
the  impulse  of  a  hypertrophied  left  ventricle. 
Epigastric  pulsation  is  often  very  pronoimced. 
The  liver-pulsation  in  such  cases  may  result 

I  either  from  venous  regurgitation  or  from 
right  systolic  action  exerted  through  the 
diaphragm.  On  percussion,  the  mferior  line 
of  didness  is  found  to  extend  lower  down 
and  farther  towards  the  right  than  normal, 

!  sometimes  reaching  an  inch  or  more  beyond 
the  right  sternal  edge.  On  auscultation,  the 
second  sound  over  the  pulmonary  valves  is 
found  to  be  louder  than  over  the  aortic.  The 
accentuation  of  the  pulmonic  second  sound, 
however,  is  not  so  marked  as  in  cases  of  well- 
compensated  stenosis  or  insufficiency  at  the 
mitral  orifice.  The  aortic  second  sound  is 
weak,  and  though  palpation  may  detect  a 
forcible  impulse  at  the  apex  of  the  heart,  the 
radial  pulse  may  be  felt  small  and  contracted. 
In  some  cases  a  triple  sound — the  hruit  de 
galop — may  be  heard  over  the  right  ventricle. 
The  radial  pulse  in  hypertrophy  of  the 

:  right  ventricle  is  usually  small  and  resis- 
tant. There  is  a  difficulty  in  the  passage 
of  blood  through  the  pulmonary  circuit,  and 
the  supply  to  the  left  chambers  is  reduced  in 
amount ;  moreover,  the  blood  is  imperfectly 
oxygenated  and,  containing  an  imdue  propor- 

■  tiou  of  carbon  dioxide,  it  stimulates  the  vaso- 
motor influences  and  augments  the  intra- 
arterial tension. 

III.  Hypertrophy  of  both  ventri- 
cles.— Complications  and  Sequels. — Sim- 
ple hypertrophy  of  the  heart  may  go  on  quietly 
for  a  long  time,  just  balancing  the  obstruc- 
tive influence,  and  giving  rise  to  no  other 
form  of  disease.  But  when  dilatation  co- 
exists with  hypertrophy,  palpitation,  dyspncea, 
venous  congestion,  and  serous  efliisions  are 
the  ordinary  results.    Diseased  conditions  of 

j  the  arteries  may  occur  simultaneously,  or 
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may  be  induced  by  the  long-continued  addi- 
tional strain  put  upon  them  by  a  hypertro- 
phied  heart.  Cerebral  hajmorrhage  often 
occurs  in  connexion  with  a  hypertrophied 
left  ventricle,  as  in  Bright's  disease ;  although 
there  are  always  perhaps  other  factors,  be- 
sides the  mere  excessive  propulsive  power 
of  the  heart,  in  the  production  of  apoplexy. 
Pulmonary  and  general  congestion  and 
oedema  are  the  usual  attendants  of  mitral 
lesions  with  right-side  enlargements.  Pul- 
monary hajmorrhagic  infarction  (the  so-called 
'  pulmonarj'  apoplexy ')  generally  results  from 
engorgement  of  the  l;ranches  of  the  pulmo- 
nary vessels,  and  takes  place  in  connexion 
with  right-heart  enlargement.  Sanguineous 
exudation  in  the  tract  of  the  bronchial  mucous 
membrane  may  occur  hi  left-heart  hyper- 
trophy. Persons  siiffering  from  cardiac 
hypertrophy  are  apt  to  be  gravely  affected 
by  acute  febrile  diseases,  because  the  re- 
sultant acceleration  of  the  heart's  action 
increases  the  embarrassment  of  the  organ. 
Of  course,  hypertrophied  cardiac  walls  are 
subject  to  the  fatty  degenerative  changes 
described  elsewhere. 

IV.  Hypertrophy  of  the  auricles. — 
Hypertrophy  of  the  rigJit  auricle  is  scarcely 
ever  met  with  except  in  association  with  dila- 
tation of  the  cavity.  Simple  hypertrophy  is 
only  possible  in  the  case  of  tricuspid  stenosis 
occurring  in  infant  life.  Hypertrophy  and 
dilatation  are  marked  in  cases  of  mitral 
disease,  both  regurgitant  and  obstructive. 
The  hypertrophy  is  in  greater  degree  in  the 
obstructive  lesion.  In  both,  but  especially 
the  latter,  the  auricle  may  be  sufliciently 
powerful  to  cause  a  back-flow  into  the  venous 
channels  by  its  systole,  and  thus  a  venous 
pulsation,  presystolic  in  time,  in  the  veins  of 
the  neck.  Hypertrophy  of  the  left  auricle 
occiu:s  in  greatest  degree  in  mitral  stenosis. 
One  of  the  writers  has  foimd  in  such  case,  in  a 
boy  of  nine,  a  left  auricle  varying  in  thickness 
from  one-eighth  to  one-quarter  of  an  inch — 
i.e.  the  thickness  in  some  parts  being  nearly 
that  of  the  right  ventricle  of  an  adult.  In 
some  cases — in  children — the  hypertrophied 
amicle  may  be  observed  to  cause  a  distinct 
presystolic  pulsation  in  the  third  left  inter- 
costal space  at  the  outer  portion  of  the 
cardiac  dulness.  As  the  case  progresses, 
dilatation  occurs,  and  the  muscular  wall  be- 
comes thin.  An  increase  of  dulness  to  the 
left  over  the  situation  of  the  left  auricle  is 
often  manifested  on  percussion  ia  cases  of 
mitral  stenosis. 

V.  Hypertrophy  of  the  whole  heart. 
This  is  manifested  in  the  highest  degree  in 
cases  of  combined  aortic  and  mitral  disease ; 
either  when  a  rhemnatic  lesion  has  induced 
mitral  and  aortic  regurgitation  coiacidentaUy, 
or  when  the  initial  lesion  has  been  aortic 
regiurgitation,  and  mitral  inadequacy  has 
resulted  from  the  abnormal  intra-ventricular 
pressure.    In  mitral  disease,  however,  when 


the  aortic  valves  are  intact,  the  hypertrophy 
and  dilatation  of  both  ventricles  may  be  very 
considerable.  Differences  of  opinion  have 
been  expressed  as  to  the  influence  of  jjieri- 
cardial  ad!/iesiows  in  determining  hypertrophy 
of  the  heart.  It  can  scarcely  be  doubted  that 
pericarditis  is  a  potent  factor  of  hypertrophy 
diu:ing  the  period  of  childhood.  A  heart 
presenting  signs  of  almost  universal  peri- 
cardial adhesion  will  be  often  formd  to  evi- 
dence a  far  greater  degree  of  hypertrophy 
than  could  be  ascribed  to  any  coexisting 
valvular  imperfection.  When  the  period  of 
heart-growth  has  ceased,  in  ftflly  adult  life, 
the  consequences  may  be  different,  and  no 
hypertrophy,  but,  on  the  contrary,  wasting, 
may  ensue. 

Pathology. — True  muscular  hypertrophy 
of  the  heart  is  compensatory,  or  conserva- 
tive. The  heart  obeys  the  law  that  muscle 
tends  to  increase  in  force  and  in  develop- 
ment when  an  obstacle  is  imposed  to  its 
normal  working  {see  Hypertrophy  ;  and 
Heart,  Valves  and  Orifices  of,  Diseases  of). 
We  have  just  seen  what  the  obstacles  are  in 
hypertrophy  of  the  different  parts  of  the 
heart.  Some  obstacles  are  direct,  such  as 
stenoses ;  and  hence  by  this  change  the  heart 
is  enabled  to  overcome  deficient  valvular 
action  or  obstruction  to  the  blood-current, 
the  increased  peripheral  resistance  of  Bright's 
[  disease  and  of  emphysema.  Other  lesions 
are  indirect  or  relative  obstacles,  particu- 
larly valvular  incompetence,  which  permits 
over-filling  of  the  cavities,  and  demands 
a  corresponding  increase  of  vigour  in  the 
systolic  discharge,  which  leads  to  hyper- 
trophy. 

Diagnosis. — An  extended  area  of  diilness, 
displacement  of  the  apex-beat  downwards 
and  to  the  left,  and  a  slow,  heaving  systoHc 
action,  with  augmented  force  of  imptdse, 
are  the  chief  diagnostic  physical  signs  of 
cardiac  hypertrophy.  In  yoimg  and  thin 
people  the  last  of  these  signs  may  seem  to 
be  present,  but  the  accompanying  conditions 
readily  exclude  hj?pertrophy,  especially  the 
non-extension  of  the  cardiac  dulness.  An 
emphysematous  left  lung  may  mask  hyper- 
i  trojjhy  when  present ;  AnA  lung -consolidation 
might,  though  only  for  a  moment,  suggest  it 
when  absent.  In  pericardial  effusion  the 
triangular  shape  of  the  area  of  dtilness,  with 
the  apex  of  the  triangle  ujowards,  is  a  dis- 
tinctive featme;  there  would,  moreover,  be 
the  history  of  an  acute  disease,  with  lancina- 
ting pain,  dyspnoea  or  suffocative  sensations, 
and  other  symptoms  not  found  in  mere  en- 
largement of  the  heart.  Pleuritic  effusion 
or  aneurysm  would  be  still  more  readily 
discriminated.  The  differential  diagnosis 
between  left-heart  and  right-heart  enlarge- 
ments has  been  sufliciently  discussed  in 
speaking  of  the  symptoms  and  signs.  Dila- 
tatio7i,  as  distmguished  from  hypertroj^hy,  is- 
characterised  by  the  feebleness  and  diffuse- 


HEAET,  HYPERTEOPHY  OF  HEART,  INFLAMMATION  OF  823 


ness  of  the  apex-beat,  which  may  even  be  j 
quite  impercej)tible ;  by  the  great  irregularity 
and  intermitteney  of  the  heart's  action ;  and 
by  the  general  signs  and  symptoms  of  a 
feeble  circulation. 

Prognosis. — Simple,  uncomplicated  hyper- 
trophy, as  in  the  young  and  in  athletes,  is 
not  incompatible  witli  long  life,  if  the  cause 
be  removed  in  time.  According  to  the  extent 
and  degree  of  complication,  whether  in  the 
form  of  valvular  lesions  or  co-existent  pul- 
monary disease,  the  prognosis  will  be  un- 
favourable.    When  the  cardiac  change  is  j 
itself  producing  secondary  lesions,  as  de-  I 
generation  of  the  arterial  coats,  when  dila-  j 
tation  is   advancing,   and  when   there  is 
Bright's  disease,  the  prognosis  becomes  very 
imfavourable.  I 

Treatment. — Hypertrophy  bemg  in  itself 
a  conservative  change,  protective  from  worse 
results,  the  primary  object  is  to  remove,  if 
possible,  the  cause  of  the  hypertrophy.  To 
aim  merely  at  reducing  the  hy|)ertrophy, 
irrespectively  of  its  cause,  as  by  lowering  the 
nutrition,  would  gravely  favour  the  worse 
evil  of  dilatation.  General  therapeutic  prin- 
ciples, and  the  morbid  conditions  accom- 
panying the  hypertrophy,  must  therefore 
be  carefully  attended  to.  All  mental  and 
bodily  exertion  which  excites  the  cn-culation 
must  be  scrupulously  avoided.  Alcoholic  i 
stimulants  should  be  taken  sparingly,  and  I 
no  more  wine  allowed  than  such  as  may 
seem  to  benefit  digestion.  The  diet  should  I 
be  carefully  selected,  nitrogenous  food  being 
generally  necessary.  The  digestive  organs 
must  be  sedulously  looked  after,  not  only 
because  good  nutrition  is  very  important, 
but  also  because  flatulence  and  dyspejjsia  , 
directly  embarrass  the  heart's  action.  Mild 
sahne  and  aloetic  aperients  with  alteratives 
should  be  given.  Diuretics  will  be  neces-  | 
sary  if  there  is  a  tendency  to  dropsy,  and 
in  all  cases  great  attention  must  be  paid  to 
the  removal  of  congestion  when  it  affects 
important  oi'gans,  and  the  restoration  of 
their  functions  when  affected,  more  espe- 
cially of  the  liver  and  the  kidneys.  Wlien 
there  is  great  excess  of  cardiac  action,  direct 
cardiac  sedatives,  as  aconite,  diluted  hydro- 
cyanic acid,  conium,  and  perhaps  the  local 
application  of  ice,  may  be  called  for.  "When 
there  is  dilatation  or  feebleness  of  texture 
with  the  hypertrophy,  iron  and  digitalis  are 
the  chief  remedial  drugs. 

J.  R.  Wardell.       a.  E.  Sansom. 

HEART,  Inflammation  of.— Inflam- 
mation of  the  heart  may  affect  either  the 
lining  membrane,  or  the  substance  or  walls 
of  the  organ  ;  and  the  subject  will  be  best 
discussed  under  the  separate  heads  of  endo- 
carditis and  myocarditis.  Inflammation  of 
the  investing  membrane  of  the  heart  is  de- 
scribed in  the  article  Pericardium,  Dis- 
eases of. 


I.  Endocarditis.—  Synon.  :  Fr.  Endo- 
cardite ;  Ger.  Endocarditis. 

Definition. — Inflammation  of  the  lining 
membrane  of  the  heart. 

Three  forms  of  endocarditis  are  commonly 
described :  (1)  Simple  endocarditis ;  (2)  Ul- 
cerative endocarditis ;  and  (3)  Chronic  endo- 
carditis. Only  the  two  first  forms  wiU  be 
discussed  here ;  chronic  endocarditis  is  re- 
ferred to  under  the  head  of  Heart,  Valves 
and  Orifices  of,  Diseases  of. 

1.  Simple  Endocarditis. — Etiology. 
Endocarditis  generally  occurs  in  association 
with  acute  rheumatism  ;  less  frequently 
with  other  acute  specific  febrile  diseases, 
such  as  scarlet  fever,  measles,  tonsillitis, 
erythema,  pyaemia,  and  septicaemia — includ- 
ing puerperal  fever  ;  much  more  rarely  with 
typhoid  fever  and  variola.  It  may  be  ob- 
served in  the  course  of  pregnancy,  and  after 
parturition ;  in  acute  and  chronic  Bright's 
chsease ;  and  in  syphilis.  Injiu'ies  of  the 
heart,  such  as  rupture  of  the  valves,  may 
also  lead  to  endocarditis ;  and  local  endo- 
carditis is  frequently  the  result  of  the  un- 
natural contact  of  one  part  of  it  with  another 
during  the  cardiac  revolution,  as,  for  ex- 
ample, by  growths  from  the  walls  or  valves, 
or  by  vmnatural  blood-currents.  It  is  also 
common  in  chorea.  Possibly  it  may  be 
idiopathic. 

Age  is  an  important  j)redisposing  factor  m 
the  aetiology  of  acute  endocarditis,  the  occur- 
rence of  which  as  a  complication  of  acute 
rheumatism  is  certainly  most  frequent  in 
young  subjects,  and  declines  as  age  advances. 
Women  also  are  more  subject  to  rheumatic 
endocarditis  than  men. 

The  localisation  of  the  endocardial  inflam- 
mation appears  to  be  determined  chiefly  by 
jjressure  and  tension,  rather  than  by  any 
peculiarity  of  the  membrane  itself,  or  of  the 
blood  in  contact  with  it.  Thus  the  left  ven- 
tricle is  almost  the  sole  seat  of  the  disease 
(at  all  events  of  readily  recognisable  degree) 
in  the  adult,  and  the  right  ventricle  in  the 
foetus  ;  whilst  endocarditis  is  rarely  seen  be- 
yond the  bomidaries  of  the  valves,  that  is, 
the  parts  most  subjected  to  strain.  In  the 
same  way,  chronic  endocarditis  is  usually 
due  to  increased  pressure  within  the  heart, 
as  in  chronic  Bright's  disease,  and  in  con- 
ditions that  entail  prolonged  severe  strain 
upon  the  valves  during  exertion.,  A  similar 
cause  is  at  work  in  pregnancy. 

Anatomical  Characters.— Inflammation 
of  the  endocardium  affects  chiefly  the  valves 
and  the  chordae  tendinete,  and  especially  the 
lines  of  contact  or  the  surfaces  of  the  valves 
exposed  to  the  force  of  the  blood-current. 
The  endocardium  of  these  parts  at  first 
appears  slightly  swollen,  velvety,  soft,  and 
of  various  shades  of  red  ;  whilst  the  lines  or 
points  of  contact  of  the  valves  present  warty 
enlargements  of  a  similar  character,  which 
are  known  as  '  vegetations.'    As  the  process 
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advances,  the  inflamed  areas  become  more 
opaque  and  firm ;  and  a  fibrinous  deposit  is 
entangled  with  their  surface.  When  the 
endocarditis  has  gone  thus  far,  resolution  is 
probably  rare  ;  and  the  most  common  result 
is  what  is  known  as '  chronic  valviilar  disease,' 
that  is,  that  the  affected  parts  are  left  opaque, 
puckered,  and  thickened  by  growth  of  con- 
nective tissiae,  whUst  the  vegetations  develop 
into  firm  fibroid  or  even  cartilaginous-like 
bodies.  As  a  consequence  of  these  changes, 
the  valves  may  become  much  altered  in  size 
and  shape,  and  the  ostia  contracted  and  ir- 
regular, so  that  the  mutual  adaptation  of  the 
parts  is  greatly  disturbed.  Other  results  of 
inflammation  are  not  tmcommon  in  the  pro- 
gress of  endocarditis,  such  as  adhesions  be- 
tween the  neighbouring  structures,  and  ossi- 
fication or  calcification  of  the  altered  tissues. 
Laceration  of  the  valves  and  rupture  of  the 
chordae  tendinese  during  the  stage  of  dimin- 
ished resistance,  ulceration,  suppuration,  and 
the  formation  of  aneurysm  are  rarer  events. 

The  microscopical  appearances  of  inflam- 
mation of  the  endocardium  correspond  with 
the  naked- eye  characters.  In  the  early 
stages,  the  proper  tissue  of  the  endocardium 
is  swollen  by  hyperaemia,  oedema,  and  the 
appearance  between  its  fibres  of  a  number 
of  leucocytes ;  the  latter  rapidly  multiply  to 
form  the  bulk  of  the  vegetations ;  and  the 
surface  presents  various  thicknesses  of  de- 
posited fibrin,  which  in  its  turn  may  become 
organised.  The  further  development  of  con- 
nective tissue  gives  rise  to  the  opacity,  thick- 
ening, and  puckering  of  the  valves,  and  to 
the  formation  of  permanent  vegetations. 

The  effects  of  these  changes  upon  the  func- 
tions of  the  valves  and  their  appendages  are 
described  in  the  article  Heart,  Valves  and 
Orifices  of.  Diseases  of.  Particles  of  fibrin, 
and  even  of  the  vegetations,  are  occasionally 
detached  from  the  endocardium,  and  give  rise 
to  embolism. 

Symptoms. — The  symptoms  of  endocarditis 
are  inseparable  from  the  symptoms  of  the 
disease  with  which  it  is  associated,  and  the 
diagnosis  of  it  is  made  almost  entirely  from 
the  presence  of  physical  signs.  Thus  fever 
probably  precedes  the  advent  of  endocarditis 
in  every  case ;  and  it  cannot  be  said  that  the 
simple  uncomplicated  disease  in  any  respect 
affects  either  the  pyrexia  or  any  other  ele- 
ment of  the  same.  Local  symptoms  are 
almost  equally  rare,  imless  the  endocarditis 
leads  to  serious  lesion  of  the  cardiac  valves. 
As  long  as  these  remain  sound,  and  the 
disease  is  acute  and  does  not  involve  deeper 
structures,  pain  in  the  heart,  praecordial  dis- 
tress, syncope,  shortness  of  breath,  and  other 
symptoms  of  heart-disease  cannot  be  said  to 
occur  at  all  frequently  in  endocarditis.  The 
cardiac  contractions  are  necessarily  increased 
in  frequency;  and  palpitation  and  dyspnoea 
may  occur  on  movement.  It  is  otherwise 
when  the  inflammation  has  lasted  so  long 


as  to  render  the  valves  incompetent,  or  to 
obstruct  the  orifices ;  or  when  the  myocardium 
is  attacked,  and  dilatation  ensues.  The 
symptoms  just  enumerated  then  make  their 
appearance.    In  children,  rheumatic  endo- 

I  carditis  is  peculiarly  latent,  and  also  danger- 

'  ously  progressive  or  recurrent.  See  Eheu- 
MATisM,  Acute. 

Physical  Signs. — The  physical  signs  of 
acute  endocarditis  are — increased  extent  and 
frequency,  with  variable  strength,  of  the 
visible  and  palpable  impulse ;  moderate  in- 
crease in  the  area  of  praecordial  dulness ;  and 
various  alterations  in  the  cardiac  sounds.  At 

j  the  beginning  of  endocarditis,  the  first  sound 
at  the  left  apex  is  frequently  heard  prolonged 
and  hoUow,  or  muffled ;  and,  as  the  process 
advances,  this  alteration  of  character  may 
gi-adually  pass  into  a  murmur,  which  is  at 
first  indistinct,  but  afterwards  well-formed. 
If  the  aortic  valves  are  affected,  the  second 
sound  may  similarly  lose  its  characters,  be- 
come dull,  and  finally  be  converted  into,  or 
be  complicated  with,  a  murmur.    The  most 

■  frequent  murmur  in  acute  endocarditis  is 
mitral  systolic ;  aortic  murmurs  are  decidedly 
less  common;  and  mitral  praesystolic  murmur 
is  very  rare.  Various  murmurs,  inorganic 
or  organic,  may  also  appear  and  disappear 
during  the  course  of  the  disease. 

Complications. — Endocarditis  is  itself  al- 
ways a  complication  of  the  diseases  previously 
mentioned.  Myocarditis  and  pericarditis  may 
be  correctly  regarded  as  complications  of 
endocarditis,  when  the  inflammation  begins 
in  the  linmg  membrane  of  the  heart.  Ac- 
cording to  some  authorities,  clots  may  form 
in  the  heart  in  endocarditis,  and  give  rise  to 
very  urgent  symptoms  {see  Heart,  Throm- 
bosis of).  Embolism  may  arise  from  detach- 
ment of  fragments  of  coagula  or  vegetations. 
Congestion  or  inflammation  of  the  lungs 
frequently  occurs  in  association  with  endo- 
carditis, and  so  may  albuminuria. 

Course,  Terminations,  and  SEQUELiE. — 
The  course  of  simple  endocarditis  is  very 
uncertain,  and  varies  with  the  course  of  the 
original  disease  with  which  it  is  associated, 
as  well  as  with  the  complications.  If  acute 
rheumatism  be  quickly  checked,  inflamma- 
tion of  the  endocardium  will  be  also  arrested ; 
but  the  two  diseases  may  recur  together.  In 
a  considerable  number  of  cases,  however, 
endocarditis  passes  on  to  chronic  valvular 
disease.  The  late  Dr.  Sibson  found  that 
seventeen  out  of  seventy  cases  of  endocar- 
ditis with  mitral  systolic  murmur  ended  in 
established  valvular  disease,  and  less  than  a 
half  of  the  cases  with  diastolic  basic  murmur. 

Simple  endocarditis  very  rarely  proves 
fatal,  but,  being  by  far  the  most  common 
cause  of  valvular  disease  of  the  heart,  it 
leads  indirectly  to  much  suffering,  and  in 

I  such  cases  as  a  rule  ultimately  to  death. 
Diagnosis. — The  diagnosis  of  endocarditis 

I  depends  upon  the  discovery  of  the  develop- 
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ment  of  an  endocardial  bruit  of  organic  origin 
during  the  course  of  one  of  the  diseases 
ah-eady  named.  From  functional  murmurs 
the  bruits  of  valvular  inflammation  may  be 
diagnosed  under  different  circumstances — 
first,  by  their  locality,  which  is  most  fre- 
q^uently  the  mitral  area ;  secondly,  by  their 
time,  diastolic  or  prsesystolic  murmurs  being 
always  organic ;  and,  thirdly,  by  their  associa- 
tion with  pericardial  friction.  The  special 
characters  of  inorganic  murmurs  are  described 
elsewhere.  Chronic  valvular  disease  may  be 
diagnosed  from  acute  endocarditis  by  the 
presence  of  cardiac  enlargement  and  many 
well-known  signs  ;  of  marked  cardiac  symp- 
toms— especially  pain  and  dysjtncea  ;  of  cer- 
tain lesions — mitral  stenosis,  for  instance, 
being  very  rarely  an  acute  lesion ;  and  of 
visceral  complications.  Much  more  difficult 
of  diagnosis  is  acute  endocarditis  occurring 
in  the  course  of  chronic  valvular  disease. 
Change  of  the  character  of  the  murmur,  if 
this  have  been  previously  known,  may  lead 
to  the  suspicion  of  fresh  inflammation  but 
caimot  positively  establish  the  diagnosis  of  its 
existence.  Acute  endocarditis  is  most  fre- 
quently overlooked  when  the  primary  dis- 
ease is  '  latent ' — particularly  rheumatism  in 
children. 

Peognosis. — The  immediate  prognosis  of 
acute  endocarditis  is  generally  favourable, 
and  may  be  safely  estimated  by  the  absence 
of  local  symptoms.  The  remote  prognosis, 
on  the  other  hand,  as  regards  both  life  and 
health,  is  bad,  inasmuch  as  endocarditis  so 
frequently  ends  in  chronic  valvular  disease. 
This  result  is  very  often  diiificult  or  impossible 
to  forecast.  A  feeble,  soft,  and  smooth 
murmur,  or  a  feeble  and  grave  murmur,  is 
much  more  likely  to  disappear  than  a  loud, 
extensive,  well-defined  bruit.  The  probability 
of  the  disappearance  of  diastolic  basic 
murmurs  is  very  small  ;  it  may  be  best 
estimated  by  the  absence  of  the  effects  pro- 
duced by  aortic  incompetence  upon  the  heart 
and  vessels.  Murmurs  referable  to  endo- 
carditis disappear  more  often  in  young  sub- 
jects than  in  adults. 

Treatment. — The  treatment  of  acute  endo- 
carditis has  to  be  discussed  imder  three  heads 
—namely,  first,  preventive  ;  secondly,  imme- 
diate ;  and,  thirdly,  subsequent  treatment. 

(a)  Preventive  treatment. — When  a  patient 
is  suffering  from  any  disease  which  may  be- 
come comphcated  with  endocarditis,  and 
especially  if  he  be  suffering  from  acute 
rheumatism,  every  means  must  be  adopted 
to  prevent,  as  far  as  possible,  the  occurrence 
of  inflammation  of  the  heart.  Thus,  in  acute 
rheumatism  it  is  aU-important  to  check  at  once 
the  intensity  of  the  disease  by  recourse  to  one 
or  other  of  the  salicyl  compounds  or  other 
means ;  for  experience  shows  that  endocar- 
ditis, when  it  does  occur  in  acute  rheumatism, 
generally  makes  its  appearance  within  the 
first  week.    Again,  the  duration  of  the  pri- 


mary disease  must  be  curtailed  if  possible, 
inasmuch  as  endocarditis,  although  it  gene- 
rally appears  early,  may  possibly  occur  at 
any  period  of  the  disease.  Thus  the  medi- 
cinal preventive  treatment  of  endocarditis  in 
these  cases  resolves  itself  into  the  medicinal 
treatment  of  acute  rheumatism.  Another 
point  of  equal  importance  in  the  prevention 
of  endocarditis  is  diminution  of  the  cardiac 
activity.  We  have  seen  that  the  pressure 
within  the  heart  is  an  important  factor  in 
the  causation  of  endocarditis ;  and  this  pres- 

j  sure  must  be  reduced  by  diminishing  the 
work  to  be  done  by  the  heart,  without  lower- 
ing the  cardiac  power.  Eest  must  therefore 
be  enforced  in  the  reciunbent  posture — an 
end  which  is  usually  ah'eady  secured  by  the 
presence  of  acute  rheumatism  of  the  joints. 
Excitement  of  every  kind  has  to  be  strictly 

j  interdicted.  The  personal  comfort  of  the 
patient  must  be  zealously  attended  to,  and 
pain  relieved,  so  that  restlessness  and  irri- 
tability may  be  avoided ;  and  for  this  purpose 
carefully  selected  anodynes  may  be  necessary. 
Stimulants  must  be  cautiously  ordered ;  the 
bowels  regularly  and  fully  moved  ;  and  the 
various  secretions  kept  as  active  as  possible. 

(&)  Treatment  during  an  attach. — When 
endocarditis  has  actually  made  its  appear- 
ance, the  various  means  just  insisted  upon 
must  be  enforced  as  rigorously  as  before,  so 
as  to  diminish  the  intensity  of  the  inflamma- 
tion, and  to  limit  the  extent  of  sm'face  in- 
volved. Rest  is  still  of  the  first  importance, 
mental  as  well  as  bodily.  The  medicinal 
treatment  of  the  original  disease — especially 
of  acute  rheumatism — must  be  persevered 
in.  Local  applications  to  the  prtecordia,  such 
as  cataplasms,  or  leeching,  in  cases  of  sthenic 
inflammation,  are  often  of  great  service.  The 
administration  of  stimulants  will  require  the 
greatest  care  ;  excitement  of  the  heart,  on  the 
one  hand,  being  avoided,  and,  on  the  other 
hand,  digitalis,  ammonia,  or  alcohol  being 
employed  if  symptoms  of  cardiac  distress 
supervene.  Equal  caution  is  demanded  in 
the  use  of  anodynes  which  may  be  indicated 
to  relieve  distress  connected  with  the  joints ; 
and  local  applications,  such  as  cotton-wool, 
poultices,  aconite,  and  belladonna,  should  be 
employed  iu  preference  to  opium,  chloral,  and 
other  cardiac  depressants. 

(c)  Treatment  after  an  attack. — When  the 
primary  disease,  such  as  rheumatism,  has 
subsided,  and  the  restoration  of  the  various 

1  functions  indicates  that  convalescence  has 
commenced,  the  physician  must  not  forget 
the  state  of  the  endocardium  which  has 
recently  been  inflamed,  and  which  is  still 
in  a  condition  of  great  physical  weakness, 
and  the  seat  of  new  cell-growth.  Instead  of 
urging  the  patient  to  sit  up  and  walk  about 
under  these  circumstances,  as  must  have 
been  frequently  done  imder  the  'rival  me- 
thods '  of  treating  acute  rheumatism,  we 
should  recommend  a  very  gradual  return  to 
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exercise,  and  the  most  jealous  avoidance  of 
actual  exertion.  There  can  be  no  question 
that,  at  this  stage,  rest  for  several  weeks  is 
of  more  importance  than  medicinal  treat- 
ment. At  the  same  time  various  tonic  and 
other  remedies  should  be  employed. 

2.  Ulcerative  Endocarditis. — Synon.  : 
Malignant  Endocarditis;  Diphtheritic  En- 
docarditis ;  Fr.  Endocard/ite  JJlcereuse ;  Ger. 
Infectiose,  Maligne  Endocarditis. 

Definition. — An  acute,  subacute,  or  chronic 
infective  disease,  characterised  by  iileeration 
of  the  endocardium  or  by  vegetative  growth 
upon  it. 

^Etiology. — Ulcerative  endocarditis  occurs 
most  frequently  between  the  ages  of  twenty 
and  forty,  but  is  not  uncommon  in  children. 
More  women  suffer  than  men,  in  conse- 
quence of  its  frequent  origin  in  puerperal 
disease.  Previous  valvular  disease  distinctly 
predisposes  to  it. 

An  exciting  cause  sometimes  cannot  be 
discovered.  In  most  instances,  however, 
ulcerative  endocarditis  is  but  part  of  a  gene- 
ral septic  or  pysemic  process.  The  common 
sources  of  infection  are  septic  woimds,  puer- 
peral thrombosis,  pylephlebitis,  otitis  media 
with  thrombosis  of  the  associated  sinuses, 
acute  osteomyeUtis,  gonorrhoea,  injuries  and 
tilceration  of  the  urethra  and  prostate — in 
connexion,  for  instance,  with  stricture  and 
catheterism ;  also  acute  pneumonia  and  pul- 
monary gangrene,  acute  rheumatism,  and 
other  acute  specific  diseases.  The  primary 
lesion  may  be  so  slight  as  to  escape  observation. 

Anatomical  Chaeactees. — Mahgnant  en- 
docarditis, as  the  name  is  commonly  em- 
ployed, comprehends  a  variety  of  morbid 
conditions  in  connexion  with  the  heart. 
Two  of  these  are  fairly  distinctive,  the  ulce- 
rative and  the  vegetative,  and  they  may  be 
conveniently  selected  for  description  as  being 
the  most  diverse  types  between  which  there 
lie  a  number  of  intermediate  forms. 

In  the  ulcerative  form,  the  endocardium 
presents  small  areas  where  the  proper  tissue 
has  disappeared,  leaving  behind  it  shallow 
ragged  erosions.  This  change  occurs  most 
frequently  in  cormexion  with  the  mitral 
valves  and  opening,  including  the  auricular 
aspect  of  the  cm-tains  and  the  Hne  of  attach- 
ment of  the  valves — particularly  the  two 
commissures  of  the  segments,  and  the  an- 
terior aspect  of  the  anterior  segment ;  also  the 
aortic  cusps ;  parts  of  the  septum  and  general 
endocardial  surface  ;  and  the  papillary  mus- 
cles and  chordae  tendinese.  The  endocardium 
of  the  right  ventricle  is  relatively  more  fre- 
quently involved  in  malignant  than  in  simple 
endocarditis. 

The  earliest  stage  of  the  morbid  process 
may  sometimes  be  observed  as  small  yel- 
lowish opacities  of  the  endocardium.  But 
as  a  rule  the  surface  is  found  already  eroded, 
presenting  a  small,  irregular,  oval,  circular 
or  linear  ulcer ;  its  ragged  grey  base  covered 


with  a  loose  friable  thrombus ;  its  edges 
fringed  with  vegetations,  swollen,  indurated, 
and  undermined.  Such  an  ulcer  increases 
but  slowly  in  area,  but  it  readily  advances 
into  the  depth  of  the  tissue.  A  variety  of 
secondary  changes  may  then  occur — acute 
valvular  anem\ysm,  complete  perforation  of 
the  valves,  abundant  vegetative  or  fungating 
growths,  and  suppm-ation,  which  ends  in 
acute  cardiac  anem-ysm  or  in  complete  per- 
foration of  the  parietes. 

The  vegetative  form  of  malignant  endo- 
carditis is  readily  recognised  post  mortem  by 
a  prominent  and  possibly  extensive  growth 
of  polypoidal  vegetations,  in  connexion  usu- 
ally with  the  auricitlo-ventricular  opening, 
the  neighbouring  surface  of  the  left  auricle, 
and  the  auricular  aspect  of  the  mitral  seg- 
ments. Less  frequently  the  aortic  valves 
are  involved.  In  either  situation  the  vege- 
tations form  a  large  mass  of  soft  growth, 
almost  choking  the  mitral  or  aortic  opening, 
whilst  portions  of  it  must  have  floated  and 
waved  in  the  blood-current,  and  by  their 
contact  or  impact  during  the  cardiac  move- 
ments have  injured  the  neighbouring  or  op- 
posed surfaces  of  the  endocardium,  there  set- 
ting up  fresh  disease  of  the  same  kind.  The 
surfaces  of  these  vegetations  are  sometimes 
calcified. 

In  both  forms  of  malignadt  endocarditis  it 
is  obvious  that  during  life  portions  of  the 
diseased  endocardium  and  thrombi,  as  well 
as  their  fluid  products,  whether  on  a  small 
or  on  a  large  scale,  must  have  been  readily 
detached  or  washed  off,  and  carried  as  emboli 
into  other  parts  of  the  circtdation. 

In  addition  to  the  lesions  just  described, 
the  heart  may  present  a  variety  of  morbid 
changes.  It  is  in  at  least  75  per  cent,  of 
cases  (Sansom)  the  seat  of  chronic  valvular 
disease  and  associated  enlargement ;  some- 
times of  congenital  malformation.  The  myo- 
cardiima  may  be  swollen  and  in  a  state  of 
granular  degeneration  like  other  visceral 
structures ;  or  it  presents  a  number  of  small 
embolic,  hsemorrhagic,  inflamed,  or  fattily 
degenerated  areas.  Pericarditis  is  sometime* 
associated. 

Embolism  is  one  of  the  essential  anato- 
mical characters  of  ulcerative  endocarditis. 
It  occurs  most  often  in  the  spleen,  kidneys, 
and  heart,  but  may  be  almost  universal.  In 
the  vegetative  form  of  the  disease  the  emboli 
may  be  so  large  as  to  be  arrested  even  in 
the  abdominal  aorta ;  the  tibial,  brachial,  and 
other  vessels  of  the  Umbs  are  often  occluded, 
as  weU  as  the  splenic,  renal,  mesenteric, 
cerebral,  and  a  variety  of  arteries  in  other 
parts  of  the  body.  In  the  purely  ulcerative 
type  of  the  disease  the  emboli  are  much 
smaller,  and  their  effects  are  only  recognised 
post  mortem  by  infarcts  ia  various  conditions 
of  change.  Sometimes  these  secondary  foci 
proceed  to  abscess — suppurative  meningitis- 
is  fairly  common.    The  skin  and  mucous 
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membranes,  the  serous  membranes,  the 
vessel  walls,  and  the  retina  are  also  favomite 
seats  of  minute  embolism  and  haemorrhage. 
The  Imags  are  specially  affected  in  some 
cases :  pulmonary  embolism  and  infarction 
accompany  ulcerative  endocarditis  of  the 
right  chambers ;  in  other  instances  acute 
pneumonia  appears  to  be  the  primary  lesion, 
in  which  the  endocarditis  of  the  left  chambers 
of  the  heart  has  originated.  The  local  effects 
of  infective  embolism  occur  very  extensively 
in  ulcerative  endocarditis,  namely,  hsemor-  [ 
rhage,  softening,  and  acute  anem\ysm  ending  I 
in  fatal  rupture.    See  Embolism. 

In  a  considerable  proportion  of  cases  of  | 
ulcerative  endocarditis  micro-organisms  are 
found  both  in  the  valvular  lesion  and  in  the 
emboli  and  infarcts.  No  less  than  ten  dif- 
ferent kinds  of  organisms  have  been  de- 
scribed in  this  connexion,  the  chief  of  these 
being  Staphylococcus  pyogenes,  aureus  and 
albus ;  Streptococcus  pyogenes  ;  Diplocoecus 
pneumoniae  ;  and  Bacillus  tuberculosis. 

Micrococci  have  also  been  found  in  the 
ciixulating  blood.    See  Micro-organisms. 

Symptoms. — In  its  clinical  characters  ma- 
lignant endocarditis  is  either  {a)  an  acute, 
severe,  and  fatal  malady  with  markedly 
typhoidal  features ;  or  (6)  a  disease  of  sub- 
acute, possibly  chronic,  course,  pyaemic  in 
character,  occasionally  ending  in  recovery. 
These  two  forms  call  for  separate  description. 

(a)  Acute  Typhoidal  Malignant 
Endocarditis. — In  this  variety  of  the  ! 
disease,  the  patient  is  seized  with  a  rigor  ' 
when  apparently  in  good  health,  or  during 
convalescence  from  an  acute  illness— particu-  ' 
larly  rheumatism ;  in  other  instances  the 
invasion  is  more  gradual,  Pyrexia  and  the 
other  phenomena  of  severe  fever  are  quickly 
developed,  and  the  patient  complains  of 
malaise,  debility,  and  cardiac  distress ;  but 
for  the  first  two  days  the  medical  attendant 
probably  fails  to  make  a  complete  diagnosis. 
By  the  end  of  this  time,  the  patient's  con- 
dition having  become  steadily  worse,  the 
cardiac  sounds  are  found  to  be  impure ;  they 
shortly  become  murmurish;  and  probably  on 
the  next  day  an  endocardial  murmur  is  de- 
veloped, systolic  or  diastolic,  still  changeful 
in  its  characters.  The  general  symptoms 
now  begin  to  assume  a  typhoid  type.  The 
patient  lies  helplessly  on  his  back  ;  the  tem- 
perature rises  to  104° ;  the  tongue,  at  first 
furred,  becomes  dry  and  brown  ;  sordes  form; 
the  respiration  becomes  hurried,  possibly 
with  thoracic  pains  and  hsemorrhagic  sputa ; 
and  somnolence  sets  in,  broken  by  low 
muttering  deliriiim,  jactitations  and  sub-  | 
sultus.  The  spleen  is  enlarged  and  tender, 
suggesting  infarction.  The  bowels  may  be  i 
relaxed.  The  skin  is  visited  by  heavy  sweats,  | 
and  may  become  covered  with  a  peculiar 
petechial  eruption.  The  urine,  passed  natu- 
rally or  incontinently,  or  withdrawn  with 
the  catheter,  is  found  to  contain  blood,  albu- 


men, and  various  micro-organisms.  The 
ophthalmoscope  reveals  retinal  and  other 
intraocular  hEemorrhages.  Bleeding  takes 
place  from  the  bowel.  Less  frequent  symp- 
toms are  jjarotitis,  arthritis,  pericarditis,  and 
jaundice.  Meningitis,  associated  with  head- 
ache and  delirium,  and  ending  in  coma,  is 
more  common,  and  gives  a  new  or  different 
asf)ect  to  the  case. 

Mahgnant  endocarditis  of  this  severe  tjqpe 
may  be  said  to  always  terminate  in  death 
[  after  a  duration  of  less  than  fourteen  days  ; 
I  it  has  been  known  to  end  fatally  in  two 
days.    The  course  which  the  disease  pur- 
'  sues  is  one  of  steadily  increasing  gravity, 
broken  only  by  equally  ominous  complica- 
tions in  the  form  of  meningitis,  haemorrhages, 
or  sudden  paralysis  referable   to  cerebral 
htemorrhage.    Very  rarely  the  disease  passes 
into  the  subacute  or  chronic  form. 

The  pyrexia  belongs  to  the  continued  tyj)e, 
the  maximum  rise  bemg  104°  or  105°  F.,  with 
a  daily  remission  of  about  one  degree.  In 
some  instances  it  may  not  exceed  101°,  or 
even  keep  close  to  normal.  With  the  fever 
may  be  associated  repeated  rigors,  followed 
by  increased  prostration  and  stupor.  The 
physical  signs  connected  with  the  heart  have 
ah'eady  been  referred  to.  The  endocardial 
murmur  is  usually  systolic  and  mitral.  It 
develops  vmder  observation,  changes  in  loud- 
ness and  quality  day  by  day,  and  may  be 
reinforced  by  a  second  murmur  over  another 
!  part  of  the  prajcordia.  If  traced  to  the  right 
side  of  the  heart,  it  is  of  special  significance. 
Occasionally  the  mm-mur  is  absent,  suggest- 
'  ing  a  parietal  lesion.  The  radial  pulse  pre- 
sents all  the  characters  of  the  typhoid 
state  with  increasing  prostration,  rather  tlian 
those  of  any  particular  form  of  valvular 
disease.  The  so-called  skin  '  eruption '  con- 
sists of  fine  reddish  spots,  with  paler  centre 
representing  the  seat  of  a  minute  embolus. 
The  signs  of  pleurisy,  pulmonary  infarction 
or  gangrene,  or  even  of  pyo-pneumothorax, 
are  sometimes  to  be  determined. 

(6)  Subacute  and  Chronic  Malignant 
Endocarditis. — This  variety  of  the  disease 
bears  but  little  suiDerficial  resemblance  in  its 
cUnical  characters  to  the  severe  form  just 
described.  Its  general  featm-es  are  those  of 
subacute  or  chronic  cardiac  disease  accom- 
panied with  pyrexia  and  multiple  embolism. 
Heart-disease  is  the  central  fact,  on  which 
are  superadded  the  phenomena  of  general 
infection.  There  is  no  prostration  until 
the  last ;  no  typhoidal  aspect.  The  patient 
is  anaemic,  sallow,  poorly,  and  he  wastes 
I  steadily  ;  but  he  sits  up  in  bed,  reads,  en- 
gages in  conversation  intelligently  and  cheer- 
fully, and  may  even  resent  strict  treatment. 
I  The  physical  signs  connected  with  the 
heart  consist  mainly  of  a  well-developed 
endocardial  murmm',  possibly  referable  to  a 
previous  valvular  lesion,  but  changing  its  cha- 
racters from  time  to  time  under  observation. 
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It  is  usually  systolic  and  mitral ;  occasion- 
ally aortic  systolic  or  diastolic,  or  mitral 
presystolic ;  and  it  may  be  suddenly  altered 
or  complicated  by  the  development  of  a  fresh 
lesion  in  the  heart,  such  as  rupture  or  per- 
foration.   The  pulse  varies  greatly. 

The  type  of  pyrexia  in  fully  developed 
cases  of  malignant  endocarditis  of  subacute 
course  is  markedly  remittent,  or  even  inter- 
mittent. Three,  four,  or  even  six  degrees  F. 
of  a  rise  and  fall  (between  98°  and  102°  to 
104°)  may  be  recorded  daily  for  weeks  on  end. 
In  other  instances  the  disturbance  of  tem- 
perature takes  the  form  of  irregular  bouts  of 
pyrexia  complicating  the  downward  course 
of  a  severe  case  of  valvular  disease.  Some 
patients  suffer  from  repeated  rigors,  unex- 
pected and  irregular,  followed  by  profuse 
sweats  and  prostration. 

The  other  phenomena  of  general  infection 
are  mainly  significant  of  embolism :  pain 
and  the  proper  physical  signs  of  infarction  of 
the  spleen  and  lungs,  blood  in  the  urine,  loss 
of  pulsation  in  the  arteries  of  the  limbs, 
the  development  of  acute  aneurysm  with 
subsequent  rupture,  and  even  gangrene  of 
the  extremities.   This  element  of  the  disease 
gives  it  a  peculiarly  uncertain  and  protean 
character,  its  course  being,  for  instance,  sud-  : 
denly  interrupted  by  the   development   of  | 
severe  haemorrhage  into  the  peritoneal  cavity,  1 
or  possibly  into  the  brain,  with  paralysis  and  ■ 
coma  ending  in  rapid  death. 

The  duration  of  this  disease  is  almost  in- 
definite. It  extends  from  six  or  eight  to 
twelve  or  sixteen  weeks ;  in  one  case  of  Dr.  T. 
Henry  Green's  it  lasted  eighteen  months.  The 
progress  is  very  striking.  The  patient  steadily 
but  almost  imperceptibly  loses  strength,  flesh, 
and  colour.  With  very  few  exceptions,  the 
disease  terminates  in  death,  and  such  patients 
as  have  recovered  were  left  vdth  permanent 
heart-disease. 

Pathology. — In  the  less  severe  type  of 
ulcerative    endocarditis   (as  in  the    more  } 
famUiar  ulcers  of  the  integuments)  portions 
of  the  ill-nourished,  degenerated,  or  lowly  j 
organised  fibroid  tissue  of  chronic  valvular 
lesions  break  down  in  serious  impairment  of  ; 
the  general  health,  in  acute  disease,  and  in  '■ 
other  unfavourable  constitutional  states  {see  j 
Ulcer  and  Ulceration).    Subjected  to  con-  , 
stant  strain  and  impact,  the  ulcerous  surfaces 
extend  rather  than  heal,  estabUsh  on  and 
around  them  an  increasing  growth  of  vegeta- 
tions, and  these  become  the  source  of  mul- 
tiple embolisms.    In  cases  of  this  kind  no 
morbific  micro-organisms  are  present ;  the 
disease  runs  a  comparatively  slow  course; 
and  recovery  may   occur.    In  the  acute 
typhoidal  type  of  the  disease  it  appears  that 
true  contagia,  derived  from  some  obvious 
source  (the  '  primary  lesion  '),  or  entering  the 
blood  through  some  unknown  channel  ('  idio- 
pathic '),  settle  on  the  endocardium  whether 
previously  diseased  or  injured — possibly  even 
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when  intact.  The  organisms  flourish  on  this 
soU,  shed  their  products  into  the  circulation, 
and  plant  embolic  colonies  of  their  ovra  kind 
as  multiple  foci  of  disease  throughout  the 
body.  This  process  is  necessarily  associated 
with  a  septicaemia  of  a  more  or  less  severe 
kind,  according  to  the  nature  of  the  organisms 
and  emboli.  Some  authorities  deny  that 
the  organisms  are  the  essential  cause  of  the 
morbid  process,  and  it  must  be  acknowledged 
that  the  full  and  complete  proof  of  this  con- 
nexion is  not  yet  established. 

Diagnosis. — Now  that  malignant  endo- 
carditis has  been  so  carefully  investigated, 
its  recognition  ought  not  to  be  attended  with 
much  difficulty.  The  acute  form  has  to  be 
diagnosed  from  typhoid  fever,  acute  tuber- 
culosis, and  other  infective  diseases  belonging 
to  its  own  type.  The  diagnosis  usually  turns 
on  its  association  with  some  primary  disease, 
and  on  the  result  of  a  physical  examination 
of  the  heart  and  the  correct  interpretation  of 
any  murmur  that  may  be  discovered.  "NATien 
no  murmur  is  developed,  ulcerative  endo- 
carditis may  escape  recognition.  Repeated 
rigors,  the  type  of  pyrexia,  the  character 
of  the  spots,  and  the  occurrence  of  retinal 
hfemorrhages  will  further  serve  to  exclude 
typhoid  fever  and  tuberculosis.  When  de- 
lirium and  other  cerebral  symptoms  are 
urgent,  ulcerative  endocarditis  has  been  mis- 
taken for  '  cerebral  rheumatism  '  and  simple 
meningitis. 

The  subacute  and  chronic  forms  are  spe- 
cially liable  to  be  confounded  with  a  number 
of  diseases  which  present  a  similar  type  of 
pyrexia,  particularly  the  many  pathological 
conditions  which  underlie  obscure  persistent 
pyrexia,  such  as  latent  tuberculosis ;  lymph- 
oma ;  chronic  suppuration  in  connexion  with 
the  liver,  prostate,  bowel,  kidney,  internal 
ear,  lymphatic  glands,  and  connective  tissues ; 
and  also  syphilis.  The  existence  and  change- 
ful character  of  the  murmur,  the  sudden  em- 
bolisms, and  the  absence  of  other  local  signs, 
all  indicate  the  cardiac  seat  of  the  disease. 
From  malaria  it  can  be  distinguished  by  the 
history,  by  the  absence  of  periodicity  in  the 
rigors  and  fever,  as  well  as  by  the  cardiac 
murmur. 

Some  of  the  gravest  complications  of  this 
form  may,  for  a  moment,  be  misleading,  such 
as  violent  headache  ending  in  coma,  refer- 
able to  the  development  and  rupture  of  em- 
bolic intracranial  aneurysm.  Experience 
teaches  us  to  be  prepared  for  every  possible 
variety  of  symptom  in  a  disease  of  which  a 
striking  feature  is  visceral  embolism. 

Prognosis. — The  prognosis  of  acute  malig- 
nant endocarditis  is  practically  hopeless.  In 
the  subacute  form  the  prospect  is  but  little 
better.  However  confident  and  cheerful  the 
patient  may  be  at  first,  the  disease  will  surely, 
if  slowly,  exhaust  the  strength,  and  may  at 
any  period  rapidly  prove  fatal  by  some  com- 
plication. If  the  temperature  fall  and  become 


HEART,  INFLAMMATION  OF 


8'29 


less  remittent,  if  the  rigors  cease,  and  par- 
ticnlarly  if  weight  and  strength  increase, 
hope  may  begin  to  rise  that  the  case  will 
prove  one  of  the  very  few  exceptions  and 
ultimately  recover.  But  the  practitioner 
must  not  forget  the  precarious  nature  of  such 
improvement,  and  the  incompleteness  of  the 
recovery  at  the  best. 

Treatment. — The  failure  of  every  means 
of  cure  hitherto  employed  in  acute  malignant 
endocarditis  serves  to  impress  on  us  the 
importance  of  preventive  treatment.  Dr. 
Sansom  urges  the  necessity  of  protecting  the 
subjects  of  chronic  valvular  lesions  against 
zymotic  diseases,  and  also  of  attending  in 
them  with  special  care  to  the  treatment  of 
suppuration.  When  ulceration  has  com- 
menced, the  case  must  be  managed  on  the 
general  principles  applicable  to  all  acute 
specific  fevers,  the  best  possible  nursing, 
abundance  of  food,  and  a  free  supply  of 
stimulants  being  provided.  Fresh  air  is  es- 
sential ;  and  if  the  disease  be  traced  to  some 
error  of  sanitation,  it  may  be  advisable  to 
take  the  risk  involved  in  changing  the  room, 
or  even  the  house,  in  which  the  patient  is 
lying. 

A  great  variety  of  drugs  have  been  tried 
in  both  forms  of  this  disease,  imhappDy  with 
little  benefit,  including  mercurials,  quinine 
and  other  antipyretics,  and  the  essential  oils 
of  eucalyptus,  tiurpentine,  and  their  allies. 
Two  methods  are  reported  to  have  been  at- 
tended with  success  in  a  few  instances  of  the 
chronic  form :  the  sulphocarbolates  of  sodium  ; 
introduced  by  Dr.  Sansom  in  30-grain  doses  ' 
fotu:  times  a  day,  and  quinine  in  15-grain 
doses  three  times  a  day  with  a  free  allowance 
of  alcohol  (in  the  form  most  agreeable  to  the 
patient),  which  is  recommended  by  Professor 
Fraentzel  of  Berlin.  ! 

II.  Myocarditis. — Synon.  :  Carditis ;  Fr.  j 
Myocardite  ;  Ger.  Myocarditis.  ! 

Definition. — Inflammation  of  the  walls  of 
the  heart. 

This  disease  may  be  either  acute  or 
chronic ;  but  the  latter  form,  which  is  at- 
tended with  the  formation  of  fibroid  tissue 
in  the  myocardium,  is  described  under  the 
head  of  Heart,  Fibroid  Disease  of.  Pytemic 
inflammation  of  the  substance  of  the  heart 
also  constitutes  so  special  a  form  of  disease 
that  it  is  treated  separately  {sec  Heart, 
Pyjemic  Abscess  of).  Acute  myocarditis 
alone,  therefore,  has  to  be  considered  in  the 
present  article. 

^Etiology. — A  certain  amount  of  myocar- 
ditis is  sometimes  associated  with  acute  en- 
docarditis and  pericarditis,  and  depends  upon 
the  same  causes ;  the  most  frequent  being 
acute  rheiTmatism.  In  a  small  proportion 
of  cases,  rheumatic  myocarditis  appear:?  to 
occur  independently  of  inflammation  of  the 
lining  or  of  the  covering  membrane.  In  the 
great  majority  of  recorded  cases  of  localised  ' 
myocarditis  ending  in  abscess,  the  cause  of 


the  disease  was  altogether  obscure.  It  has 
been  observed  most  frequently  in  males,  and 
before  the  twenty-fifth  year  of  life.  Exposure 
to  cold,  severe  exertion,  and  local  injury  are 
mentioned  amongst  exciting  causes,  but  with 
questionable  correctness. 

Anatomical  Characters. — Acute  inflam- 
mation of  the  myocardium  generally  in- 
volves the  connective  tissue  as  well  as  the 
muscular  fibres ;  but  in  a  few  instances  the 
latter  alone  have  been  found  affected,  con- 
stituting so-called  pare^ichymato'us  myocar- 
ditis. 

The  ordinary  form  of  the  disease  is  cha- 
racterised by  the  appearance  of  leucocytes 
between  the  muscular  fibres  of  the  heart. 
In  one  class  of  cases,  the  inflammation  is 
moderate  in  intensity  but  diffused  in  extent, 
affecting  one  or  more  layers  of  muscle  under- 
lying the  endocardium  or  the  pericardium, 
which  is  also  inflamed ;  in  another  class  of 
cases,  the  inflammation  is  more  active,  and 
proceeds  to  the  formation  of  abscess,  whilst  it 
is,  as  a  rule,  comparatively  localised. 

In  the  first  or  diffused  form,  the  myo- 
cardium, as  it  is  seen  through  its  inflamed 
covering,  appears  of  a  mottled  opaque 
butfy  colour,  and  is  somewhat  swollen  and 
softened.  The  microscopical  characters  con- 
sist chiefly  in  the  appearance  of  leucocytes 
and  inflammatory  effusion  in  the  intermus- 
cular connective  tissue ;  swelling,  opacity, 
nuclear  proliferation,  and  ruptm-e  of  tlie 
muscular  fibres,  followed  by  fatty  degenera- 
tion and  atrophy  of  the  same ;  and  tlie  ordi- 
nary inflammatory  changes  of  the  vessels  of 
the  i^art.  Beyond  this  stage,  unless  the  case 
prove  fatal,  the  diffused  form  of  myocarditis 
passes  into  a  chronic  condition ;  and  it  ends 
either  in  fibroid  disease  with  a  moderate 
amount  of  atrophy,  by  development  of  the 
inflammatory  products  and  comin-ession  of 
the  aflected  fibres  ;  in  fatty  degeneration ;  in 
calcification  ;  or  in  cardiac  aneurysm. 

Suppiu'ation  of  the  heart,  on  the  other 
hand,  generally  takes  the  form  of  swollen 
yellowish-white  patches  or  abscesses,  sur- 
rounded by  dirty-red  or  ecchymosed  tissue, 
boggy  or  pulpy  to  the  finger,  and  containing 
on  section  a  small  quantity  of  variously 
coloured  puriform  matter,  consisting  of  pus 
and  muscular  debris.  In  the  same  cases  a 
great  part  of  the  walls  of  the  heart  may  be 
in  a  condition  of  parenchymatous  degenera- 
tion ;  and  in  some  recorded  instances  the 
whole  of  the  cardiac  tissue  is  described  as  in- 
filtrated with  pus.  Abscesses  resulting  from 
acute  localised  myocarditis  are  generally  very 
small,  varying  from  the  size  of  a  pea  to  that 
of  a  nut.  They  may  either  burst  externally 
into  the  pericardial  sac,  or  internally  into 
one  of  the  cavities  or  through  one  of  the 
valves,  leading  to  pytemia,  and  to  the  forma- 
tion of  an  acute  cardiac  aneurysm  ;  or  the 
pus  may  make  its  way  both  externally  and 
internally,  and  lead  to  fatal  haemorrhage  into 
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the  pericardium.  In  other  cases  the  pus 
undergoes  the  usual  changes,  and  becomes 
inspissated  or  cheesy;  or  calcification  takes 
place. 

In  both  forms  of  interstitial  myocarditis 
the  left  ventricle  is  most  frequently  the  seat 
of  inflammation. 

Symptoms. — The  principal  symptoms  of 
acute  rheumatic  myocarditis  are  restlessness 
and  urgent  dyspnoea ;  severe  pain  and  dis- 
tress referred  to  the  praecordia ;  and  palpita-  i 
tion,  which  gradually  passes  into  irregularity 
and  greatly  increased  frequency,  and  finally 
into  complete  cardiac  failure.  The  pulse 
corresponds.  The  countenance  is  anxious, 
and  either  pale  or  cyanosed.  The  mind  is 
fearful  and  distressed  at  first ;  and  delirium 
frequently  supervenes  before  death,  especially 
in  yoimg  subjects.  Vomiting  is  not  un- 
common. 

The  physical  signs  are  generally  associated 
with  those  of  endo-  and  peri-earditis.  'When 
uncomplicated,  they  may  be  described  as  con- 
sisting  of  violent  cardiac  impulse  at  first,  j 
which  rapidly  loses  in  strength  and  regu-  j 
larity  whOe  it  increases  in  frequency  ;  a 
somewhat  increased  area  of  cardiac  dulness ; 
and  short  sharp  sounds,  afterwards  becoming 
duller  and  more  feeble. 

When  these  symptoms  and  signs  make  j 
their  appearance,  they  generally  run  their  ' 
course  rapidly,  and  end  in  death.  In  a  small  : 
number  of  cases  they  as  rapidly  disappear.  ■ 

The  symptoms  of  localised  suppurative 
myocarditis  leading  to  abscess  are  not  unlike 
those  just  recorded.  There  are  the  same 
distressing  symptoms  locally,  with  restless- 
ness and  anxiety,  passing  on  to  deliritim  and 
ending  in  collapse.  Eigors  have  been  ob- 
served in  some  cases  ;  and  a  peculiar 
pustular  eruption  on  the  skin  in  other  cases. 
The  physical  signs  also  are  not  special; 
exceptiag  that  a  murmur  may  be  suddenly 
developed  by  ruptitre  or  perforation  of  part 
of  the  wall  or  of  a  valve. 

The  majority  of  cases  of  abscess  of  the 
heart  prove  fatal  by  asthenia ;  but  the  other 
terminations  of  abscess  mentioned  above 
will  be  attended  by  their  respective  symp- 
toms, and  the  possibility  of  sudden  death  is 
especially  to  be  noted. 

Diffuse  parenchymatous  myocarditis  is 
clinically  known  only  as  a  cause  of  sudden 
death. 

Complications.  —  The  complications  of 
acute  myocarditis  have  already  been  suffi- 
ciently indicated,  such  as,  first,  EetiologicaUy, 
pericarditis,  endocarditis,  acute  rheumatism, 
and  other  causes  of  these  forms  of  inflamma- 
tion ;  and  secondly,  pathologically,  rupture 
of  the  cardiac  walls  or  valves,  acute  cardiac  ; 
aneurysm,  hsemato-pericardium,  emboUsm, 
and  septicaemia. 

Course  and  Terminations. — The  course 
of  acitte  interstitial  myocarditis,  as  already 
stated,  is  generally  rapid,  extending  from  a 


few  hours  to  eight  days  in  different  cases. 
Death  occurs,  in  the  great  majority  of  cases, 
from  the  effects  of  cardiac  failure,  if  the  in- 
flammation be  extensive  or  proceed  to  sup- 
puration. The  formation  of  acute  aneurysm 
by  internal  rupture,  the  production  of  peri- 
carditis by  external  rupture,  and  other  com- 
plications will  variously  modify  the  progress 
and  termination  of  cardiac  abscess.  Simul- 
taneous rupture  both  externally  and  inter- 
nally causes  sudden  death. 

Diagnosis. — The  diagnosis  of  acute  myo- 
carditis is  extremely  difficult.  Occurring  in 
connexion  with  acute  •  rheumatism,  it  has  to 
be  distinguished  from  endo-  and  peri-carditis. 
The  absence  of  murmur  and  of  the  charac- 
teristic signs  of  pericarditis,  along  with 
symptoms  of  cardiac  failure  and  severe  local 
phenomena,  such  as  pain,  distress,  dyspnoea, 
and  finally  collapse,  should  generally  serve 
to  establish  the  diagnosis  of  inflammation  of 
the  walls  of  the  heart.  It  cannot  be  said 
that  cardiac  abscess  has  ever  yet  been 
diagnosed ;  but  the  careful  consideration  of 
all  the  points  in  the  case,  including  the  sudden 
development  of  a  mtumur  indicative  of  rup- 
ture of  a  portion  of  the  wall,  or  of  a  valve,  may 
hereafter  ensure  greater  success.  In  the 
event  of  the  development  of  the  last-named 
sign,  and  of  septicfemia  or  embolism,  cardiac 
suppuration  would  have  to  be  carefully 
diagnosed  from  ulcerative  endocarditis.  In 
children,  the  delirium  of  acute  myocarditis 
has  to  be  distinguished  from  acute  meningeal 
inflammation,  an  object  which  maybe  effected 
by  the  careful  observation  of  the  signs  and 
symptoms  connected  with  the  heart. 

Prognosis. — The  prognosis  of  myocarditis, 
when  it  is  either  so  extensive  or  so  intense 
as  to  give  rise  to  unequivocal  symptoms,  is 
extremely  unfavourable. 

Treatment. — The  two  principal  indica- 
tions of  treatment  in  acute  inflammation  of 
the  substance  of  the  heart  are  to  rest  and 
sustam  that  organ,  and  to  relieve  the  pain 
and  distress.  Local  anodynes,  especially  in 
the  form  of  the  preparations  of  belladonna 
and  poultices ;  and  stimulating  '  counter- 
irritants,'  such  as  mustard  cataplasms,  will 
conduce  to  fulfil  the  second  indication.  Such 
reUef  is  the  first  essential,  if  rest  is  to  be 
secured.  The  patient  must  be  spared  the 
very  smallest  exertion.  Food  must  be  given 
in  small  quantities,  and  be  easily  digestible 
and  highly  nutritious ;  the  bowels  must  be 
kept  open  ;  and  the  flow  of  m-ine  should  be 
as  Iree  as  possible.  Alcoholic  stimulants 
will  be  urgently  called  for,  but  must  be  em- 
ployed with  great  discrimination ;  and  pal- 
pitation, as  much  as  weakness  of  the  im- 
pulse, is  to  be  regarded  as  an  indication  of 
the  necessity  for  these.  At  the  same  time, 
digitalis,  ammonia,  and  other  cardiac  stimu- 
lants should  be  given  cautiously,  so  as  to 
sustain  the  cardiac  action. 

J.  Mitchell  Bruce 
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HEART,  Malformations  of. — Synon.  : 

Fr.  Affections  Congenitales  du  Cccur;  Ger. 
Misshildungen  des  Herzens. 

Classification  and  Description. — The 
■cardiac  anomalies  of  development  may  be 
classed  as  follows : — 

I.  Those  dependent  on  arrest  of  the  process 
of  development  at  an  eai-hj  jjcriod  of  foetal 
life,  so  that  the  organ  retains  its  most  rudi- 
mentary form,  the  auricular  and  ventricular 
cavities  being  stiU  single  or  jDresenting  only 
slight  indications  of  division,  and  the  primitive 
arterial  trunk  being  retained,  or  the  aorta 
and  pulmonary  artery  being  very  imperfectly 
evolved. 

II.  Those  in  which  the  defective  conforma- 
tion occurs  at  a  more  advanced  j^eriod,  when 
the  auricular  and  ventricular  partitions  are 
already  j)artly  formed,  and  the  aorta  and 
pulmonary  arterj'  more  or  less  completely 
developed.  Such  are  the  cases  in  which,  with 
imperfect  separation  of  the  ventricles  and 
auricles,  the  arterial  or  aiu'iculo-ventricular 
passages  are  constricted  or  obliterated,  and 
the  origins  of  the  aorta  and  pulmonary  artery 
are  misplaced. 

III.  Cases  in  which  the  development  of 
the  organ  has  progressed  regularly  till  the 
late7-  jjcrioifs  of  foetal  life,  so  that  the 
auricular  and  ventricular  septa  are  comj^lete, 
and  the  primary  vessels  have  their  natural 
connexions,  but  in  which  there  are  defects 
which  prevent  the  heart  undergoing  the 
changes  which  should  ensue  after  birth.  Such 
are  the  prematm'e  closure  of  the  foramen 
ovale,  the  non-development  of  the  ductus 
arteriosus,  and  the  occurrence  of  slighter 
sources  of  obstruction  at  the  arterial  or 
auriculo-ventricular  passages  or  in  the  course 
of  the  aorta. 

IV.  Cases  in  which  there  is  some  irregu- 
larity in  the  formation  of  the  valves,  or  in 
the  connexions  with  the  vessels,  or  in  the 
vessels  themselves,  which,  though  not  im- 
mediate sources  of  obstruction,  may  become 
so  during  the  progress  of  life,  so  as  to  lay 
the  foundations  of  subsequent  disease. 

I.  Cases  of  the  first  class  are  of  very  in- 
frequent occtuTence,  and  are  the  more  rare 
according  to  the  extent  of  the  imperfection. 
The  first  case  of  simply  biloculate  heart  was 
placed  on  record  by  Mr.  Wilson,  in  the 
PJiilosojihical  Transactions,  in  1788,  and  the 
specimen  is  preserved  in  Dr.  BaUlie's  museum, 
in  the  possession  of  the  Eoyal  College  of 
Physicians.  The  anomaly  was  found  in  the 
body  of  a  child,  which  survived  for  seven 
days.  From  defect  in  the  diaphragm,  the 
heart  lay  in  a  sac  on  the  upper  surface  of  the 
liver  ;  and  the  organ  was  found  to  consist  of 
an  undivided  auricle  and  ventricle,  and  a 
single  artery,  evidently  the  primitive  arterial 
trunk,  which  first  gave  off  a  vessel  that 
furnished  the  branches  to  the  lungs,  and  the 
vessels  to  the  head  and  upper  extremities. 
The  coronary  arteries  arose  by  a  common 


trunk  from  the  aorta  before  its  final  division. 
Since  the  publication  of  this  case,  others  have 
been  placed  on  record,  illusfcrating  the  gradual 
advancement  from  the  simple  to  the  more 
comjjlicated  forms — the  ventricle  becoming 
more  completely  divided,  the  septum  of  the 
ventricles  bemg  more  fully  develo^jcd,  and 
there  being  two  vessels  given  off  from  the 
ventricle,  though  in  some  cases  one  of  these 
may  be  abortive,  or  if  there  be  only  a  single 
vessel,  that  being  shown  by  the  origin  of  the 
coronary  arteries  from  its  commencement  to 
be  really  the  aorta. 

II.  Of  the  second  class,  the  examples  which 
have  been  described  are  much  more  numerous. 
In  cases  of  this  kind  the  auricles  and  ventri- 
cles are  fiilly  formed,  though  the  septa  which 
divide  them  are  incomplete,  and  there  is 
usually  more  or  less  displacement  of  the 
origins  of  the  primary  vessels,  so  that  the 
aorta  more  especially  may  come  to  arise 
partly  or  almost  entirely  from  the  right 
ventricle ;  or  the  points  of  origin  of  the  vessels 
may  be  transposed,  the  aorta  arising  fr-om 
the  right  ventricle,  and  the  pulmonary  artery 
from  the  left.  Cases  of  the  former  descrip- 
tion, in  which  the  septum  of  the  ventricles  is 
incomplete,  and  the  aorta  misplaced  to  the 
right,  are  almost  always  foimd  to  coexist  with 
some  obstruction  to  the  passage  of  the  blood 
from  the  right  ventricle,  either  (1)  from 
smallness  of  the  pulmonary  artery ;  (2)  from 
imperfection  of  the  valves ;  (3)  from  constric- 
tion at  the  outlet  of  the  right  ventricle,  or  at 
the  end  of  the  conus  arteriosus  or  inftmdibular 
!  portion  of  the  ventricle ;  or  (4)  from  constric- 
tion at  the  commencement  of  the  conus  or 
point  of  union  between  that  portion  of  the 
ventricle  and  the  sinus.  A  case  of  the  second 
description  was  published  by  Sandifort,  in 
1777,  and  one  occurred  to  Dr.  Hrmter  in 
1761,  but  was  not  published  till  1763.  The 
fourth  form  of  obstruction,  or  that  occasioned 
by  constriction  between  the  sinus  and  the 
infrmdibular  portion  of  the  right  ventricle, 
has  only  recently  been  explained,  though 
cases  of  the  kind  have  for  some  years  been 
placed  on  record.  It  is  indeed  jjrobable  that 
the  existence  of  a  very  decided  partition  in 
this  situation  led  to  the  idea  entertained  by 
some  of  the  older  pathologists,  that  the  heart 
occasionally  had  three  ventricular  cavities. 
The  abnormal  septum  is  partly  formed  by 
1  hypertrophy  of  the  muscular  structure,  and 
I  partly  by  the  endocardium  becoming  thick- 
ened ;  and  in  some  cases  very  decided  ob- 
stru.ction  is  so  caused.  The  defect  is  gene- 
rally developed  at  an  early  period  of  foetal 
life.  The  sef)tum  of  the  ventricles  is  there- 
fore incomplete,  the  defect  being  at  the  pos- 
terior part,  so  that  the  aorta  comes  to  arise 
from  the  sinus  of  the  right  ventricle,  while 
the  pulmonary  artery  takes  its  origin  from 
the  infimdibular  portion,  which  seems  to 
constitute  a  distinct  cavity.  The  heart  thus, 
as  pointed  out  by  Mr.  Grainger,  bears  an 
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almost  exact  resemblance  to  the  condition  of 
the  organ  in  the  turtle.  In  the  turtle  there 
are  two  aortic  ventricles  and  one  pulmonic 
ventricle  ;  the  right  aortic  and  the  pulmonic 
ventricle  being  the  analogues  of  the  sinus 
and  infundibular  portion  of  the  right  ventricle, 
and  being  in  connexion,  while  the  left  aortic 
ventricle  is  distinct. 

Much  more  rarely  there  has  been  found 
an  entire  obUteration  of  the  orifice  or  trunk 
of  the  pulmonary  artery,  the  first  case  of  this 
description  of  anomaly  having  also  been 
published  by  Dr.  Hunter  at  the  same  time 
as  the  former  case.  Much  more  rarely,  also, 
the  defect  in  the.  ventricle  has  been  found  in 
connexion  with  obstruction  or  obUteration 
of  the  right  auriculo-ventricular,  the  left 
auriculo-ventricular,  or  the  aortic  aperture. 
Where  the  septum  of  the  ventricles  is  in- 
complete, the  defect  generally  exists  at  the 
base,  at  the  part  which  has  been  termed  the 
undefended  space — the  space  which  inter- 
venes between  the  contiguous  sides  of  the 
left  and  posterior  semilunar  segments,  where 
on  the  left  side  the  muscle  is  naturally  de- 
ficient ;  and  in  this  way  a  connexion  may 
exist  between  the  left  ventricle  and  right 
auricle  or  ventricle,  either  immediately  above 
or  below  the  right  auriculo-ventricular  open- 
ing. More  rarely  the  septum  between  the 
left  ventricle  and  the  conus  arteriosus  of  the 
right  ventricle  is  defective ;  and  stiU  more 
rarely  an  aperture  exists  at  a  lower  part  of 
the  septum.  The  portion  of  the  septum 
dividing  the  left  ventricle  from  the  sinus  of 
the  right  is  termed  by  Rokitansky  the  pos- 
terior— -that  between  the  left  ventricle  and 
conus  arteriosus,  the  anterior  septum.  With 
the  defects  now  mentioned,  the  auricular 
septum  may  also  be  incomplete,  or  the  fora- 
men ovale  may  be  still  open,  or  the  ductus 
arteriosus  pervious.  Indeed,  when  the  pul- 
monary artery  is  much  contracted  or  im- 
pervious, one  or  other  of  the  former  conditions 
necessarily  exists,  and  the  ductus  arteriosus 
becomes  the  means  by  which  the  blood  is 
conveyed  to  the  lungs,  though  occasionally 
there  are  compensatory  branches  derived 
from  the  aorta  or  one  of  the  large  vessels  also 
distributed  to  the  lungs. 

The  transposition  of  the  aorta  and  pul- 
monary artery  also  occurs  at  an  early  period 
of  foetal  hfe.  The  first  case  of  the  kind  re- 
corded was  related  by  Dr.  Baillie  in  1797  ; 
the  specimen  is  figured  in  his  plates,  and 
still  exists  in  the  museimi  in  the  possession 
of  the  Royal  College  of  Physicians.  In  this 
anomaly  the  septum  of  the  ventricles  is  gene- 
rally defective,  and  the  two  foetal  passages 
open,  and  the  organ  may  indeed  be  very  de- 
fective in  conformation.  The  heart  also  is 
often  misplaced  in  the  chest.  Another  form 
of  defect  is  that  in  which  the  descending 
aorta  is  given  off  from  the  pulmonary  artery 
through  the  ductus  arteriosus.  This  condi- 
tion is  apparently  the  result  of  imperfect  de- 


velopment of  the  isthmus  aortee  between  the 
origin  of  the  left  subclavian  artery  and  the 
point  of  entrance  of  the  duct,  so  that  an 
adequate  supply  of  blood  cannot  be  conveyed 
from  the  ascending  into  the  descending  aorta. 
Generally  the  condition  coexists  with  defect 
of  the  septum  of  the  ventricles,  as  in  two 
cases  formerly  in  the  possession  of  Sir  Astley 
Cooper,  and  now  contained  in  the  museiun 
of  St.  Thomas's  Hospital,  described  by  Dr. 
Farre  in  1814.  In  some  instances  of  this 
kind  the  portion  of  aorta  between  the  left 
subclavian  artery  and  the  duct  is  imperfo- 
rate, and  yet  in  others,  as  in  a  case  related 
by  Steidelle  and  referred  to  by  Hein  in  1816, 
there  is  no  connexion  between  the  two  por- 
tions of  the  aorta,  the  ascending  part  giving 
off  the  vessels  to  the  head  and  upper  extre- 
mities, the  descending  portion  being  wholly 
derived  from  the  pulmonary  artery.  Thi& 
form  of  defect  is  closely  allied  to  the  eases 
which  are  occasionally  seen  in  after-Hfe,  in 
which  there  is  constriction  or  obliteration 
of  the  isthmus  aortse  beyond  the  left  sub- 
clavian artery,  the  circulation  being  main- 
tained through  collateral  channels. 

III.  The  third  class  of  cases  consists  in 
the  premature  closure  of  the  foramen  ovale  \. 
or  the  non-development  or  disappearance,  at 
an  early  period  of  foetal  life,  of  the  ductus 
arteriosus ;  or  in  diseased  conditions  of  the 
valves,  which  prevent  the  heart  undergoing 
the  changes  which  should  ensue  after  birth. 

The  first  condition  is  of  very  rare  occur- 
rence- The  first  instance  recorded  was  related 
by  Vieussens  in  1715.  In  these  cases,  the 
blood  during  foetal  life  being  aU  transmitted 
through  the  right  cavities  and  the  pulmonary 
artery  and  duct,  those  portions  of  the  heart 
are  unduly  developed,  while  the  left  side  of 
the  organ  becomes  atrophied.  In  the  second 
class  of  cases  the  heart  is  defectively  deve- 
loped, and  the  right  ventricle  gives  origin  to 
the  aorta,  and  often  also  vessels  are  distri- 
buted from  the  aorta  to  the  lungs,  while  thfr 
ordinary  pulmonary  artery  may  be  very  small 
in  size,  or  may  be  entirely  absent.  In  a  case 
of  this  kind,  described  by  Dr.  Ramsbotham, 
the  pulmonary  artery  is  said  not  to  exist ; 
but  by  examination  of  the  specimen  preserved 
in  the  London  Hospital  Museum,  the  writer 
has  ascertained  that  this  is  not  correct.  The 
artery  exists  as  a  very  small  vessel,  but  the 
scanty  supply  of  blood  to  the  lungs  which  it 
furnished  was  complemented  by  small  vessels 
firom  the  aorta.  In  cases  which  are  not  of 
uncommon  occurrence,  and  may  be  classified 
with  the  malformations  now  spoken  of,  but 
which  are  closely  allied  to  the  next  class, 
there  exists  some  source  of  obstruction  to  the 
transmission  of  the  blood  from  or  into  the 
right  ventricle,  which  determines  the  imper- 
fect closure  of  the  foramen  ovale,  or  the 
patency  of  the  ductus  arteriosus.  The  ob- 
struction in  these  cases  generally  depends  on 
disease  of  the  pulmonic  valves,  or  obstruction 
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at  the  end  or  beginning  of  the  conus  arteri- 
osus, or  at  the  right  auriculo-ventricnlar 
aperture. 

IV.  The  fourth  class  of  malformations 
consists  of  defects,  of  a  slighter  description, 
of  the  valves,  or  narrowing  of  the  orifices  or 
of  the  isthmus  aortie. 

The  semilunar  valves  may  be  excessive 
or  defective  in  number.  The  former  con- 
dition probably  does  not  materially  interfere 
with  the  functions  of  the  heart — the  latter 
often  does  so,  and  especially  when,  as  is  very 
frequently  the  case,  the  valves  become  the 
seat  of  disease  in  after-life.  If  there  be  only 
two  valves,  one  of  them  imperfectly  repre- 
senting two  distinct  segments,  there  is  great 
liability  to  incompetence.  If  there  be  only 
one  valve,  representing  tliree  imperfect  seg- 
ments, obstruction  is  almost  necessarily  oc- 
casioned. 

It  is  probable  that  the  cases  in  which  the 
tricuspid  valve  is  found  represented  by  a 
kind  of  membranous  diaphragm,  stretched 
across  the  orifice  and  perforated  in  the  centre, 
and  some  of  the  so-caUed  cases  of  button- 
hole mitral,  are  also  of  congenital  origin. 

It  is  not  considered  necessary  in  this 
article  to  refer  to  many  examples  of  these 
different  forms  of  malformation,  or  to  allude 
to  other  of  the  less  important  deviations  from 
the  natural  conformation  of  the  heart.  The 
subject  wiU  be  found  more  fully  treated  of 
in  the  works  of  Dr.  Farre,'  of  Gintrac,'-  of 
Freidberg,^  in  the  papers  of  Dr.  Chevers,'' 
and  in  the  writer's  own  work.^  The  more 
recently  published  cases  also  are  abstracted 
in  the  treatise  of  Taruffi,"  and  numerous 
examples  of  different  forms  of  malformation 
are  given  by  Eokitansky.''' 

Mode  of  Formation. — It  is  probable  that 
all  the  different  forms  of  irregularity  in  the 
development  of  the  heart  are  due  to  arrest  oi 
development,  occurring  at  different  periods 
of  evolution,  so  that  the  heart  retains  the 
forms  proper  to  it  at  such  stages.  The  cause 
to  which  this  arrest  is  to  be  ascribed  can 
rarely,  however,  be  traced  in  cases  where  the 
defect  is  great,  such  as  those  of  biloculate 
heart,  or  where  the  vessels  are  transposed 
with  or  without  very  marked  imperfection  in 
the  organ  itself.  These  defects  must  be  as- 
cribed to  the   imperfect   evolution  of  the 

'  On  Malformations  of  the  Human  Heart. 
London,  1814. 

-  Observations  et  Becherches  sur  la  Cyanose, 
ou  Maladie  Bleue.    Paris,  1824. 

^  Die  angebornen  Krankheiten  des  Herzens,  etc. 
Leipzig,  1844. 

*  Collection  of  facts  illustrative  of  Morbid  Con- 
ditions of  the  Pulmonary  Artery.  Londuii,  1851, 
and  Medical  Gazette,  1845  to  185i. 

Malformations  of  the  Human  Heart.  Second 
edition,  186(5. 

^  Sulle  Malattie  congenite,  etc.,  del  Cuore. 
Bowgna,  1875. 

'  Die  Defeote  der  Scheidewdnde  des  Herzens. 
Wien,  1875. 


double  set  of  cavities,  and  of  the  pulmonary 
artery  and  aorta  from  the  primitive  trimk 
and  branchial  arches.  In  the  less  marked 
defects,  however,  the  irregularity  can  ofteu 
be  traced  to  a  source  of  obstruction  to  the 
transmission  of  the  blood  through  one  or 
other  of  the  apertures  or  vessels.  Such 
obstruction  is  much  the  most  common  in 
connexion  with  the  right  ventricle  and  pul- 
monary artery.  In  cases  of  this  kind  the 
septum  of  the  ventricles  is  deficient,  so  that 
the  aorta  arises  wholly  or  in  part  from  the 
right  ventricle.  Dr.  Hunter,  in  the  paper 
before  referred  to,  when  describing  a  case  of 
obstruction  of  the  pulmonic  orifice  with  de- 
fect in  the  septum  of  the  ventricles,  suggested 
that  the  imperfection  in  the  septum  was 
probably  caused  by  the  pulmonic  obstruction. 
Meckel,  however,  adopted  the  view  that  the 
primary  defect  was  in  the  septum  of  tlie 
ventricles,  and  that  the  pulmonary  artery 
became  more  or  less  abortive  from  beirig 
tin-own  out  of  the  course  of  the  circulation 
by  the  ready  outlet  afforded  for  the  blood 
from  the  right  ventricle  into  the  aorta.  The 
foi-mer  view  seems,  however,  to  afford  the 
more  satisfactory  explanation,  and  is  in  ac- 
cordance with  the  almost  constant  occurrence 
of  disease  of  the  valves  in  these  cases.  Ac- 
cording to  the  view  of  Meckel,  the  pulmonary 
artery  should  simply  be  small,  as  when  the 
ductus  arteriosus  is  absent,  like  the  case  of 
Dr.  Ramsbotham's  before  referred  to,  but  such 
a  condition  is  very  rarely  foimd.  The  excess 
in  the  number  of  the  semilunar  valves  might 
seem  to  afford  an  example  of  redundant  de- 
velopment, but  this  condition  also  probably 
depends  on  arrest  of  development ;  though, 
as  we  do  not  clearly  understand  the  mode  in 
which  these  valves  are  developed,  it  is  im- 
possible to  exj)ress  a  very  decided  opinion  as 
to  the  cause  of  the  apparent  excess. 

Symptoms  and  Diagnosis. — There  can- 
not generally  be  much  diiiiculty  in  recognising 
a  case  of  malformation  of  the  heart  during 
life.  Not  only  in  cases  of  a  very  marked 
kind  is  there  generally  a  complete  history  of 
the  condition  of  the  subject  during  its  short 
life,  but  the  symptoms  are  also  very  charac- 
teristic. The  child  is  very  markedly  cyanotic ; 
the  cheeks,  lips,  hands,  and  feet  are  exces- 
sively livid ;  the  fingers  and  toes  are  clubbed ; 
the  nails  are  incurved ;  and  the  patient  is 
liable  on  any  excitement,  or  on  exposure  to 
cold,  to  attacks  of  dyspnoea,  often  followed 
by  convulsions.  There  are  also  often  present 
difficulty  of  breathing,  cough,  and  expectora- 
tion of  blood ;  with  cardiac  palpitation,  and 
pulsation  of  the  vessels  of  the  neck.  If  also 
there  be  any  obstruction  at  or  near  the  pul- 
monary orifice,  there  will  be  a  harsh  systolic 
murmur  heard  m  the  course  of  the  pulmonary 
artery;  and  if  there  be  a  defect  in  the  septum 
of  the  ventricles,  the  murmur  will  be  heard 
probably  also  in  the  course  of  the  aorta. 
Often  there  are  unhealthy  idcerations  about 
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the  fingers,  toes,  and  anus  or  vulva.  If  the 
case  do  not  attract  notice  till  later  in  life,  there 
■will  probably  be  less  marked  signs  of  obstruc- 
tion to  the  circulation,  and  possibly  they 
may  be  entirely  absent,  and  there  may  be  no 
historj'  of  the  patient's  previous  condition. 
In  cases  of  this  kind  the  probability  wiU  be 
that  if  there  is  a  murmur  at  the  pulmonary 
artery  there  is  some  defect  at  or  near  the 
orifice  of  that  vessel,  with  or  without  an 
aperture  in  the  septum  of  the  ventricles  or 
an  open  state  of  the  ductus  arteriosus.  The 
former  condition  is  so  rare  as  the  result  of 
disease  in  after-life,  that  if  the  signs  point 
to  pulmonic  valvular  disease,  its  congenital 
origin  may  safely  be  surmised.  The  open 
foramen  ovale  and  ductus  arteriosus  could 
probably  not  be  diagnosed  with  any  certainty, 
though  cases  have  occurred  in  which  pecvdiar 
murmurs  noticed  during  life  were  believed 
to  be  so  produced.  It  might  be  supposed 
that  when  so  small  a  proportion  of  the  blood 
is  subjected  to  the  influence  of  the  air  as  in 
Bome  of  these  cases,  the  temperature  of  the 
patient  would  not  reach  the  natural  standard ; 
but  the  most  careful  observation  of  the  tem- 
perature of  children  labouring  under  con- 
genital cardiac  cyanosis  has  generally  failed 
to  detect  any  marked  difference  in  this  respect 
between  them  and  other  children  of  about  the 
same  age. 

Cyanosis. — There  are  few  subjects  which 
have  excited  more  discussion  than  the  causes  ' 
of  cyanosis  or  morbus  ccsruleus.  Morgagni, 
in  1761,  when  describing  the  case  of  a  girl 
who  had  obstruction  at  the  orifice  of  the 
pulmonary  artery  with  an  unclosed  foramen  | 
ovale,  expressed  the  opinion  that  the  general 
congestion  was  probably  the  cause  of  the  re- 
markable lividity  which  had  been  noticed 
during  life ;  and  Dr.  Hunter,  in  1783,  in 
describing  a  case  of  pulmonic  obstruction 
with  imperfection  in  the  septum  of  the 
ventricles,  ascribed  the  lividity  to  the  inter- 
mixture of  the  venous  and  arterial  currents  of 
blood.  These  two  views  have  since  received 
support  from  various  writers.  The  view  of 
Morgagni  has  been  mamtained  by  Louis,  and 
that  of  Hunter  by  Gintrac.  It  has  been  very 
fully  shown  that  there  is  no  just  and  constant 
relation  between  the  intensity  of  the  cyanosis 
and  the  amount  of  intermixture,  and  indeed 
that  very  marked  cyanosis  may  exist  without 
any  intermixture ;  while  on  the  other  hand 
in  all  cases  of  marked  cyanosis  there  are 
present  causes  capable  of  producing  great 
venous  congestion.  The  writer  is,  therefore, 
of  opinion  that  the  evidence  is  very  greatly 
in  favour  of  the  correctness  of  the  views  of 
Morgagni  and  Louis,  that  the  cyanosis  results 
from  stasis  of  the  blood,  though  probably 
other  causes  conduce  to  the  intensity  and 
peculiarity  of  discoloration.  Thus,  probably, 
the  defect  must  be  congenital,  or,  at  least,  of 
very  long  duration,  so  that  the  smaller  vessels 
may  become  greatly  dilated ;   the  integu- 


ments must  be  thin,  so  as  to  allow  the  colour 
of  the  blood  more  readily  to  be  seen ;  and 
lastly — probably  also  from  the  very  small 
portion  of  the  blood  which  can  be  subjected 
to  the  influence  of  the  air — the  whole  mass 
of  the  blood  is  of  an  unusually  dark  colour, 
and  so  the  intensity  of  the  lividity  is  in-, 
creased. 

Duration  and  Terminations. — The  dura- 
tion of  life  in  the  subjects  of  the  different 
forms  of  malformation  varies  greatly,  accord- 
ing to  the  degree  of  the  defect  in  the  heart. 
In  cases  in  which  the  organ  presents  a  very 
rudimentary  condition,  life  can  only  be  pro- 
longed for  a  few  hours  or  days ;  while  in  the 
slighter  forms  of  defect  the  patient  may  sur- 
vive to  puberty  or  to  manhood  or  womanhood, 
or  even  to  more  advanced  age.  Thus,  in 
cases  of  contraction  of  the  pulmonary  artery, 
without  other  defect  in  the  organ,  cases  are 
on  record  in  which  patients  lived  to  44  and 
63  ;  when,  with  the  pulmonic  disease,  the 
foramen  ovale  was  imclosed,  the  subjects 
have  reached  40  and  57.  Where  the  septum 
of  the  ventricles  was  deficient,  a  few  patients 
are  stated  to  have  lived  to  between  20  and 
30.  Where  the  ductus  arteriosus  was  still 
open,  patients  lived  to  13^  and  19  years ;  but 
of  course  these  ages  are  the  extremes,  and 
by  far  the  largest  proj)ortion  of  the  subjects 
die  much  younger.  When  the  pulmonic 
orifice  or  artery  is  impervious,  but  few 
patients  survive  for  more  than  two  years, 
but  cases  are  on  record  in  which  9  and  12 
years  of  age  were  attained ;  the  age  being 
greater  according  to  the  facility  afi'orded  for 
the  transmission  of  the  blood  from  the  right 
side  of  the  heart,  as  when  the  septum  of 
the  ventricles  was  imperfect,  than  when  the 
ventricles  were  completely  separated  by  a 
fully  developed  septum. 

Transposition  of  the  aorta  and  pulmonary 
artery  is  a  defect  incompatible  in  any  of  its 
forms  with  the  prolongation  of  life  for  any 
lengthened  period.  Four  cases  are,  however, 
on  record  in  which  the  patient  survived  to 
between  2  and  3  years  of  age — the  imperfec- 
tion of  the  septum  of  the  ventricles  tending 
in  these  cases  also  to  the  prolongation  of 
hfe. 

The  most  common  causes  of  death  in  cases 
of  malformation  of  the  heart  are  affections  of 
the  brain  and  lungs,  haemoptysis,  &c. ;  and, 
if  the  patient  survive  for  a  siifficient  period, 
tuberculous  affections.  Notwithstanding  the 
very  great  obstruction  to  the  circulation, 
dropsical  symptoms  do  not  generally  arise  to 
any  marked  degree. 

Treatment. — It  is  scarcely  necessary  to 
speak  of  the  treatment  of  these  cases.  It 
must  consist  in  protection  against  cold ;  in 
the  maintenance  of  bodily  and  mental  quiet ; 
and  in  the  use  of  a  nutritious  and  easily 
digestible  diet.  Their  special  liability  to 
tuberculosis  must  not  be  forgotten. 

T.  B.  Peacock. 
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HEART,  Morbid  Growths  in.— The 

various  forms  of  morbid  gi-owth  that  have 
been  met  with  in  the  heart  may  be  thus 
enumerated  in  the  order  of  their  frequency  : 
(1)  Mahgnant  disease  ;  ("2)  Lymphomatous  or 
lymphadenomatous  growths;  (3)  Non-malig- 
nant tumours;  and  (4)  Cysts.  Fibroid 
growths,  syphilitic  gummata,  and  tubercle, 
as  well  as  hydatids  affecting  the  heart,  are 
discussed  separately  mider  their  respective 
heads.  Calcareous,  cartilaginous,  and 
osseous  changes  of  the  myocardium  are 
noticed  m  the  article  Heart,  Degenera- 
tions of. 

1.  Malignant  Disease  of  the  Heart. — 

Cancer,  although  the  most  common  of  the 
new  formations  found  in  the  heart,  is  still 
very  rare  in  this  situation,  and  is  a  subject 
chiefly  of  pathological  interest. 

jEtiology. — Mahgnant  disease  of  the 
heart  is,  with  very  few  exceptions,  always 
secondary ;  and  the  primary  growth  may 
have  its  seat  in  any  part  whatever  of  the 
body.  Occasionally  the  heart  becomes  in- 
volved by  continuity,  the  lungs  and  medi- 
astinum being  the  seat  of  the  primary 
disease.  Cases  have  occurred  at  all  periods 
of  life,  from  infancy  to  old  age  ;  but  at  least 
one-half  of  the  subjects  have  been  in  the 
middle  period  of  life.  The  disease  has  been 
most  frequently  found  in  males. 

Anatomical  Characters. — Carciaoma,  epi- 
thelioma, and  sarcoma,  including  colloid  ! 
cancer  and  melanosis,  have  all  been  found 
in  the  heart  in  different  instances.  Any 
part  of  the  organ  may  be  affected,  and  the 
right  side  appears  to  be  more  frequently 
invaded  than  the  left ;  but  the  disease  is 
generally  multiple.  The  morbid  growth 
usually  presents  itself  upon  either  of  the 
surfaces  of  the  heart,  rather  than  in  the 
substance  of  the  myocardium.  In  these  situa- 
tions there  may  appear  one  or  more  masses 
of  malignant  disease,  which  as  a  rule  are 
easily  distmguished  fi'om  the  cardiac  tissue 
aroimd,  and  which  possess  the  ordinary 
characters  of  such  formations,  according  to 
their  respective  kinds,  encejihaloid  being 
the  most  common,  and  epithelioma  by  far 
the  most  rare.  Any  difficulty  in  the  recog- 
nition of  the  disease  is  removed  by  section 
and  microscopical  examination.  The  extent 
of  cardiac  wall  iavolved  by  the  growth  is 
sometimes  great.  When  the  masses  of 
malignant  disease  project  externally,  they 
are  frequently  associated  with  pericarditis, 
either  local  or  general.  Prominent  nodules 
in  the  interior  of  the  heart  may  cause  local 
endocarditis ;  and  m  other  instances  the 
valves  and  their  appendages  may  be  so  in- 
volved that  incompetence  results.  In  very 
rare  cases  malignant  disease  of  the  heart 
proceeds  to  ulceration. 

Symptoms. — Of  thirty-six  cases  of  malig- 
nant disease  of  the  heart,  the  histories  of 
which  were  collected  by  Sir  Richard  Quain 


(Lumleian  Lectures),  in  thirty  no  symptoms 
were  present,  or  they  were  not  recorded.  In 
one  of  the  remainmg  six  cases,  the  subject  of 
the  disease — a  man  of  thirty-seven,  in  whose 
heart  a  single  large  mass  of  encephaloid  cancer 
was  found  25os<  mortem — had  been  subject  to 
attacks  of  excruciating  pain  in  the  praecordial 
region,  dyspncea,  palpitation,  and  vomiting; 
and  death  occurred  suddenly.  Pain  in  the 
chest  and  oppression,  not  referable  to  other 
causes,  are  recorded  in  two  other  cases;  in 
the  fourth  case  there  were  anginal  seizures. 
In  cancer  of  the  heart  spreading  from  the 
mediastinum  or  lungs,  dysj^ncea,  cough,  and 
pain  are  necessarily  fi-equent  symptoms. 

With  respect  to  the  physical  signs  of 
malignant  disease  of  the  heart,  tenderness 
on  percussion  over  the  pr^ecordia  (in  associa- 
tion with  local  pain),  pericardial  friction 
and  endocardial  murmiurs  due  to  involve- 
ment of  the  valvular  apparatus  in  the  new- 
growth,  appear  to  be  the  only  phenomena 
that  have  been  specially  observed. 

Course. — The  disease  naturally  ends  in 
death ;  and  in  more  than  one  instance  this 
termination  was  sudden,  and  perhaps 
directly  due  to  the  affection  of  the  heart. 

Diagnosis. — This  condition  has  probably 
never  been  diagnosed  during  life.  The  ap- 
pearance of  true  cardiac  pain,  or  of  any  of 
the  jjhysical  signs  just  mentioned,  in  the 
course  of  a  case  of  cancer,  would,  however, 
be  strong  evidence  that  the  heart  was 
secondarily  involved. 

Treatment. — The  treatment  of  malignant 
disease  of  the  heart  is  necessarily  limited  to 
the  relief  of  any  symptoms  that  may  be 
present,  and  does  not  differ  from  the  treat- 
ment of  cardiac  distress  from  other  causes. 

2.  Lymphoma  of  the  Heart. — Lym- 
phomatous or  lymphadenomatous  growths 
have  been  met  with  in  the  heart  in  several 
cases  in  which  the  disease  was  general,  but 
this  affection  of  the  organ  cannot  be  said  to 
have  any  clmical  importance. 

3.  Non-Malignant  Tumours  of  the 
Heart. — These  growths  are  also  of  purely 
pathological  interest,  and  are  amongst  the 
very  rarest  of  morbid  appearances  in  con- 
nexion with  the  heart.  Myomata  have 
been  recorded  as  instances  of  this  class  of 
diseases.  Lipomata  lying  under  the  endo- 
cardium are  referred  to  in  the  article  Heart. 
Fatty  Growth  on. 

4.  Cysts  of  the  Heart. — The  occur- 
rence of  true  cysts  in  the  myocardium 
(hydatids,  abscesses,  heematomata,  and  soft- 
ening gummata  being  excluded)  is  doubtful. 

J.  Mitchell  Bruce. 

HEART,  Palpitation  of.— Synon.  :  Fr. 
Palpitation  du  Cceur  ;  Ger.  Herzklopfcn. 

Definition. — Abnormal  movement  of  the 
heart,  without  appreciable  structural  lesion; 
the  movement,  frequent  or  tumultuous,  vary- 
ing in  tone  and  force. 
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J3TI0L0GY. — The  immedn,ate  or  proximate 
cause  of  palpitation  is  an  over -stimulation  of 
the  excitability  of  the  muscular  structure  of 
the  heart,  induced  by  functional  errors  of  the 
cardiac  ganglia  and  of  the  vagus,  more  es- 
pecially the  depressor  nerve  proceeding 
from  its  trunk,  or  of  those  other  nerves  which, 
proceeding  from  the  gangHa  of  the  great  sym- 
j)athetic,  supply  the  heart ;  it  being  borne  in 
mind  that  the  cardiac  centre  in  the  medulla 
is  subject  to  impressions  co-existent  with  the 
whole  nervous  system,  and  that  these  are 
transmitted  by  the  vagus  or  sympathetic  to  the 
heart.  It  is  therefore  a  true  neurosis.  The 
disordered  action  of  these  nerves  may  be  in- 
duced either  directly  by  dynamic  or  adynamic 
causes,  or  by  reflex  action ;  but  in  either  case 
the  phenomena  as  regards  the  heart  are  the 
same — namely,  the  morbid  activity  or  irregu- 
larity in  a  normal  function,  and  which  must 
be  here  considered  as  independent  of  any 
accompanying  organic  lesion.  In  dynamic 
and  rellex  palpitation  the  general  blood  pres- 
sure thus  resulting  is  influenced,  partly  by 
peripheral  resistance,  but  mainly  by  the 
tumultuous  increase  in  the  heart's  action. 
The  lessened  duration  of  the  diastole  ad- 
versely determines,  first,  the  period  of  rest ; 
secondly,  the  recruiting  of  the  nerve-power 
of  the  heart,  by  lessening  the  nourishment 
afforded  to  its  general  structiure  through  the 
coronaries ;  and,  thirdly,  the  stimulus  afforded, 
by  a  deficiency  in  the  due  amount  of  blood 
supplied  to  the  ventricles.  As  the  variableness 
of  this  duration  is  measured  by  the  recurrence 
of  the  systole  (defined  and  uniform  as  regards 
time),  the  relative  frequency,  force,  and  tone  of 
the  pulse- stroke  become  important  elements 
in  the  appreciation  of  these  forms  of  func- 
tional disturbance.  In  the  adynamic  form 
the  palpitation  is  mainly  influenced  by  an 
increase  in  the  peripheral  resistance  effected 
by  morbid  action  of  the  vaso-motor  system, 
and  evidenced  by  a  marked  deficiency  of  tone 
and  force  in  the  beat. 

The  predisiwising  and  exciting  causes  of 
palpitation  of  the  heart  are  various.  The 
chief  predisposing  causes  are  to  be  found  in 
the  nervous  and  excitable  temperaments ; 
general  debility ;  inanition  ;  physical  depres- 
sion ;  exhaustion,  whether  bodily  or  mental ; 
early  age ;  hysteria ;  venereal  excesses ;  and 
in  deterioration  of  the  blood,  as  occurs  in 
gout,  scurvy,  chlorosis,  or  spanaemia.  Amongst 
the  exciting  causes  may  be  classed  violent 
exercise ;  mental  shock,  emotion,  and  all 
forms  of  sudden  excitement  of  the  nervous 
system ;  exposure  to  too  low  a  temperature  ; 
dissipation ;  injurious  articles  of  diet ;  and 
dyspepsia. 

Symptoms. — In  the  dynamic  and  reflex 
forms  of  simple  palpitation  there  may  occur 
(1)  a  single  action ;  or  (2)  a  series  of  actions, 
which  may  become  prolonged,  and  of  such 
a  character  as  to  be  esteemed  chronic.  The 
single  abnormal  beat  not  infrequently  occurs 


during  a  first  sleep,  and  the  patient  is  wakened 
by  a  consciousness  of  it.  Sleep  may  then 
return,  and  the  attack  subside  without  other 
inconvenience  ;  or  it  may  be  associated  with 
a  feeling  of  weight,  fulness,  anxiety,  sinking, 
or  even  pain  of  the  prsecordia.  More  fre- 
quently, however,  the  attacks  are  prolonged 
and  recurrent,  returning  with  an  accelerated 
and  uncertain  frequency.  To  the  patient  the 
act  of  palpitation  causes  various  and  widely 
different  sensations.  There  may  be  a  mere 
occasional  flutter,  or  a  shghtly  increased 
action  contimung  for  a  time ;  or  there  may 
be  increased  action  attended  with  great 
rapidity,  and  such  violence,  that  the  heart 
appears  forcibly  to  strike  the  chest-walls,  dif- 
fusing its  influence  over  the  whole  sternal 
region,  and  even  at  times  agitating  the  whole 
body  (a  phenomenon  probably  due  to  an 
associated  general  nervous  agitation) ;  or  the 
heart,  again,  may  seem  to  the  sufferer  to  rise, 
as  it  were,  into  the  throat.  With  these 
several  symptoms  there  may  be  the  accom- 
panying disturbances  of  choking — the  globus 
hystericus  ;  vertigo  ;  tinnitus  aurium  ;  im- 
paired vision,  with  a  feehng  of  distension 
of  the  eyeballs ;  a  copious  secretion  of  pale 
limpid  urine ;  a  clammy  coldness  of  the  ex- 
tremities ;  fear  of  death  ;  partial  unconscious- 
ness ;  or  actual  syncope.  These  attacks  may 
be  preceded  by  a  somewhat  prolonged  state 
of  cerebral  disturbance,  as  evidenced  by  heat 
of  brow  and  vertex,  headache,  and  an  in- 
aptitude to  think  or  regulate  the  thoughts ; 
and  as  there  is  generally  a  self-consciousness  of 
the  abnormal  action  of  the  heart,  the  anxiety 
on  this  account  serves  to  impress  the  mind 
with  so  much  fear  and  inquietude  as  to  tend 
to  increase  and  prolong  the  disorder  that  has 
induced  them.  In  the  adynamic  form  there 
is  usually  increased  frequency  with  failure  of 
systolic  power,  so  that  the  pulse  becomes  de- 
ficient in  tone,  force,  and  rhythm,  and  may 
be  even  reduced  to  a  mere  flutter.  The 
patient  is  painfully  sensible  of  the  disturbance, 
which  mduces  a  feeling  of  restless  anxiety ; 
relief  is  sought,  but  not  easily  obtained, 
either  by  moving  about  or  in  repose.  When 
this  adjmamic  form  of  palpitation  has  its 
causation  i^rimarily  from  iindue  depression 
of  temperature,  in  the  peripheral  circulation 
and  subsequently  in  the  venous  system  and 
right  heart,  these  symptoms  become  more 
urgent — may  be  to  the  extinction  of  life  ;  the 
vaso-dilators  of  the  arteries  are  paralysed ;  the 
systemic  current  fails,  and  hence  the  cerebral 
vessels  and  the  nutrient  vessels  of  the  heart 
itself  are  unfilled,  the  immediate  result  being 
syncope  and  death.  This  is  probably  the 
frequent  course  of  events  in  drowning.  It  is 
certainly  so  in  those  cases  of  death  from  the 
injudicious  use  of  the  cold  bath,  taken  when 
physical  exhaustion  or  other  circumstances 
interfere  with  the  necessary  reaction  from 
the  shock. 

Physical  Signs. — The  physical  examina- 
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tion  of  the  heart  in  the  dynamic  and  reflex 
forma  of  simple  palpitation,  shows  the  apex- 
boat  to  be  normal  in  position,  but  diffused 
and  much  exaggerated  in  force.  The  area  of 
dulness,  as  a  rule,  is  not  enlarged  upwards, 
but  it  may  be  temporarily  enlarged,  imder 
certain  circumstances,  towards  the  right  side. 
The  sounds,  always  exaggerated,  at  times 
become  very  much  so,  and  usually  with  a 
sharp  metalHc  ring.  Occasionally  a  kind  of 
remitting  humming  sound  is  sui^eradded,  and 
may  be  heard  even  by  the  patient ;  but  this 
is  never  constant.  Sometimes  the  soimds  are 
heard  over  a  great  extent  of  surface  ;  but  this 
extent  is  no  measure  of  their  intensity,  for 
they  may  not  be  loud,  but  abnormally  clear 
and  distinct  only.  Occasionally  there  is  a 
pericardial  rubbing  accomjianying  the  mitral 
apex-shock,  simulating  the  friction-soimd  of 
pericarditis ;  but  there  is  never  true  friction- 
sound.  The  basic  second  sound,  more  fre- 
qiiently  than  the  first,  presents  the  metallic 
ring.  Sometimes  it  becomes  lower-pitched 
and  less  clicking  than  in  an  ordinary  attack 
of  palpitation;  and  may  even,  as  also  the  first 
sound,  so  lose  sharpness  and  abruptness  as  to 
assume  somewhat  of  the  character  of  a  soft 
murmur.  The  aorta,  carotids,  and  large 
arteries  also  throb,  and  have  an  excited  im- 
pulse. The  smaller  arteries  are  not  sensibly 
affected.  The  pulse  at  the  wrist  is  thus  often 
an  uncertain  indicator  of  the  amount  of  action 
exhibited  by  the  heart.  Sometimes  it  has 
the  character  of  being  sharp  and  jerking, 
without  force  ;  or,  should  the  right  side  of 
the  heart  become  loaded  with  blood,  it  may  be 
small  and  soft,  and  weak.  This  is  markedly 
the  case  in  the  adynamic  form ;  the  im- 
pulse may  be  weak  even  to  extinction,  and 
the  sounds  so  feeble  as  scarcely  to  be  appre- 
ciable, while  there  are  indications  of  a  loaded 
state  of  the  right  heart.  The  symptoms  may 
be  summed  up  as  indicative  of  depressed 
irritability,  even  to  suppression,  with  venous 
congestion.  On  the  subsidence  of  an  attack, 
the  ventricular  impulse  may  retin-n  to  its 
natural  force  and  frequency,  and  the  sounds 
be  unaccompanied  by  any  exaggerations. 
Nevertheless,  though  the  attack  may  have 
subsided,  there  may  be  slight  irregularity  of 
the  heaxt's  action  perceptible  for  some  short 
time  afterwards. 

Diagnosis. — Though  the  diagnosis  of  pal- 
pitation of  the  heart  in  some  cases  may 
present  difticulty,  yet,  in  the  absence  of 
evidence  of  structural  lesion,  an  increased 
impulse  presenting  the  above  distinctive 
characters  may  be  assumed  to  be  functional 
in  its  origin,  and  not  dependent  on  any  or- 
ganic disease  of  the  heart  itself.  We  have, 
in  fact,  to  do  with  an  exaggeration,  some- 
times highly  marked,  of  the  natural  nervous 
susceptibilities  of  the  heart;  and  this  nervous 
increase  of  impulse,  even  when  only  slight, 
is  usually  more  apjireciated  by  the  patient, 
more  painful,  and  more  a  source  of  anxiety 


than  is  that  attending  organic  disease,  es- 
pecially in  its  earliest  stages. 

Teeatment. — Palpitation,  in  reference  to 
treatment,  may  be  briefly  viewed  as  dynamic, 
reflex,  and  adymic.  Eeflex  j)alpitation,  as 
irritative  in  its  centripetal  origin,  is,  for  the 
most  part,  dynamic  in  character ;  and  there- 
fore its  occurrence  with  the  dynamic  forms 
is  to  be  temporarily  met  by  corresponding 
remedial  agents.  Those  sedatives  which 
combine  sedation  with  diffusible  stimulation 
are  in  practice  very  generally  selected,  be- 
cause a  rapidly  acting  heart  is  not  necessarily 
distributing  the  blood  evenly  through  the 
vessels  ;  in  fact,  the  pulse  may  be  no  guide 
to  the  action  of  the  heart,  this  being  in- 
fluenced by  other  causes.  These  remedies 
include  ether,  camphor  dissolved  in  spirit  of 
nitrous  ether,  ethereal  tinctm'e  of  lobelia,  and 
bromide  of  ammonium,  sedatives  combined 
with  ammonia,  and  carminative  volatile  oils. 
The  rational  treatment,  however,  even  diuring 
the  attack,  is  rather  to  strengthen  those 
measures  which  before  and  after  are  to  be 
used  to  counteract  the  cause,  and  to  lessen 
vascular  tension,  as  well  as  to  quell  inordi- 
nate cardiac  action.  Aconite,  diluted  hydro- 
cyanic acid,  or  the  green  hellebore,  are  there- 
fore especially  indicated ;  or  the  mhibitory 
action  of  digitalis  and  its  allies  may  be  called 
for.  In  adynamic  palpitation  the  sedative 
action  is  not  requu'ed,  but  stimulation,  either 
through  the  nerves  or  upon  the  heart  itself, 
is  mainly  to  be  relied  on.  Thus,  sumbul, 
castor,  valerian,  or  alcohol,  and  ammonia, 
or  compoimd  tincture  of  lavender,  and  allied 
medicines  may  temporarily  relieve  the 
attack.  Of  all  stimulants  to  an  enfeebled 
and  impeded  circulation  and  adynamic  in- 
ordinately acting  heart,  nitroglycerine  or 
trinitrin  is  the  most  reliable  and  most 
powerful ;  and  the  allied  remedies  are  to 
be  found  in  amyl  nitrite  and  the  alkaline 
nitrites.  It  is  important,  however,  to  observe 
that  the  action  must  be  maintained  in  a 
properly  regulated  dose,  for  this  should  not 
involve  any  depressing  influence  on  the 
nervous  system,  as  cannot  generally  be 
avoided  when  amyl  nitrite  is  given  by  in- 
halation ;  and  the  dose  of  trinitrin  cannot  be 
measured  by  a  fixed  standard  of  one  minim 
of  a  1  per  cent,  alcoholic  solution,  for  in 
some  cases  half  the  standard  dose  will  be 
sufficient ;  in  other  cases  double  the  amount 
will  be  required  to  produce  the  requisite  de- 
gree of  stimulaiat  action.        T.  Siiaptek. 

HEART,  Pysemic  Abscess  of. — Defi- 
nition.— Abscess  of  the  heart  occiming  in 
pyemia. 

iETiOLOGY. — Abscess  of  the  heart  has  been 
most  frequently  observed  in  cases  of  pygemia 
following  acute  necrosis  of  bone  or  diffuse 
periostitis ;  less  fi'equently  after  phlebitis, 
chronic  or  acute  arthritis,  urethral  stricture, 
chronic  abscess,  and  cancerous  ulceration. 
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In  eleven  out  of  foiirteen  cases,  the  histories 
of  which  were  collected  by  Sir  Eichard 
Quain  {Lumleian  Lectures),  the  age  of  the 
patients  was  seventeen  years  or  under ;  and 
twelve  out  of  the  same  fourteen  cases  were 
males.  In  other  words,  pysemic  abscess  of 
the  heart  has  been  most  frequently  found 
in  cases  following  injury  to  a  bone  or  to  a 
joint  in  boys.  In  older  subjects  it  has  been 
associated  with  pyaemia  secondary  to  one  or 
other  of  the  diseases  just  mentioned.  In  a 
few  cases  no  primary  disease  was  discovered. 

Anatomical  Characters. — Pyasmic  disease 
of  the  walls  of  the  heart  most  commonly 
affects  the  left  ventricle — towards  the  base 
and  in  the  papillary  muscles.  Pericarditis 
co-exists  in  the  great  majority  of  cases,  and 
very  frequently  endocardial  inflammation 
also.  The  pysmic  foci  are  generally  mul- 
tiple, and  vary  in  size  from  a  pea  to  a  pin's 
head.  They  appear  at  first  as  small,  slightly 
elevated,  yellowish  or  buff-coloured,  softened 
patches,  projecting  either  on  the  external  or 
on  the  internal  smrface  of  the  heart,  and 
covered  with  inflammatory  deposit.  On 
section,  these  patches  either  present  an  ap- 
pearance of  diffused  yellowish  softening,  or 
contain  one  or  more  collections  of  dark  dirty 
puriform  matter,  with  ragged,  ill-defined 
boundaries,  as  if  formed  by  destruction  of 
the  discolom-ed  tissue  around. 

Microscopically  examined,  the  yellowish 
patches  prove  to  be  portions  of  the  myocar- 
dium which  are  infiltrated  with  pus  and 
granular  matter;  the  muscular  tissue  itself 
being  in  a  condition  of  granular  or  fatty  de- 
generation. The  puriform  material  repre- 
sents an  advanced  stage  of  the  same  change, 
consisting  of  granular  matter  and  other  mus- 
cular debris,  blood,  various  micro-organisms, 
and  frequently  pus-corpuscles.  The  several 
stages  of  the  pysemic  process  have  been 
foimd  side  by  side  in  some  cases ;  and  em- 
boli have  been  discovered  in  the  branches 
of  the  coronary  arteries,  where  they  may 
have  served  as  the  foci  of  the  abscesses.  The 
walls  of  the  heart  are  sometimes  in  a  con- 
dition of  softening  throughout.  Pysemic  ab- 
scess of  the  heart  occasionally  bursts ;  and  the 
contents  make  their  way  either  into  the  left 
ventricle — jjr educing  cardiac  aneurysm,  and 
perhaps  giving  rise  to  further  embolism  and 
pyaemic  disease — or  into  the  x^ericardial  sac. 

Symptoms. — "Whatever  the  symptoms  of 
pyaemic  abscess  of  the  heart  may  be,  they 
have  in  recorded  cases  been  completely  ob- 
scured by  the  general  symptoms  of  pyaemia, 
and  by  the  local  symptoms  and  signs  of 
pericarditis.  Thus,  the  jjatients  are  de- 
scribed as  presenting  a  febrile,  typhoid,  or 
pysemic  appearance,  an  anxious  look,  dys- 
pnoea, and  praecordial  pains ;  and  pericardial 
friction  has  generally  been  discovered  over 
the  heart.  Delirium  probably  occurs  more 
frequently  than  in  ordinary  cases  of  pyaemia, 
but  may  be  referable  to  the  accompanying 


pericarditis.  The  physical  signs  found  in 
these  cases  are  chiefly  those  of  acute  peri- 
carditis. Sometimes  an  endocardial  bellows- 
mMmur  may  be  heard,  due  either  to  val- 
vular lesion,  or  to  the  formation  of  an  acute 
aneurysm  of  the  cardiac  wall. 

Course  and  Terminations. — The  cases  of 
pysemia  in  which  the  heart  has  been  found 
;post  mortem  to  be  involved,  have  generally 
proved  rapidly  fatal,  the  patients  dying  from 
exhaustion.  Eupture  of  the  abscess  in  either 
direction  may  tend  to  accelerate  the  fatal 
termination ;  but  complete  rupture  of  the 
waU  in  both  directions,  with  sudden  death 
from  haemato-pericardium,  as  in  non-pyaemic 
abscess  of  the  heart,  does  not  appear  to  be 
on  record. 

Diagnosis. — In  every  case  of  pyaemia  the 
physical  condition  of  the  heart  should  be 
regularly  investigated  ;  and  there  should  no 
longer  be  any  risk  of  acute  inflammation  of 
the  heart  or  pericarditis  being  mistaken  for 
meningitis  or  simple  deUrium.  Pyaemia 
with  multiple  arthritis  and  involvement  of 
the  heart  is  more  difficult  of  diagnosis  from 
ordinary  acute  rheumatism  with  cardiac 
inflammation ;  and  mistakes  in  such  cases 
have  not  infrequently  occurred.  The  history 
of  the  case,  including  the  evidence  of  a 
definite  injury,  however  slight,  is  of  the 
greatest  value ;  but  a  careful  consideration 
of  all  the  facts  of  the  case  alone  can  prevent 
mistakes.  The  only  difficulty  that  remains 
in  the  diagnosis  of  pyaemic  abscess  of  the 
heart  is  the  determination  of  its  existence  in 
the  presence  of  pericarditis,  which  is  rarely 
absent.  For  this  purpose  the  facts  of  the 
aetiology  of  the  case  are  more  important  than 
the  symptoms  ;  and  esfiecially  the  occurrence 
of  an  injury  to  the  periosteum  of  a  youthful 
subject  as  the  original  cause  of  the  pyaemia. 
As  a  matter  of  fact,  the  symptoms,  either 
general  or  local,  appear  never  to  have  sug- 
gested the  diagnosis  of  pyaimic  abscess  of 
the  heart. 

Prognosis. — If  a  diagnosis  of  abscess  of 
the  heart  can  be  made  in  pyaemia,  the  only 
possible  prognosis  that  can  be  given  is  one 
of  speedy  death. 

Treatment. — The  treatment  of  pyaemia 
affecting  the  heart  cannot  be  said  to  differ  in 
any  important  respect  irom  that  of  ordinary 
cases  of  the  disease  {see  Pyaemia).  The 
accompanying  pericarditis  will  call  for  local 
treatment. 

J.  Mitchell  Bruce. 

HEART,  Rupture  of.— The  heart  is 
liable  to  ruptm-e  from  external  injuries,  and 
from  causes  acting  from  within.  The  latter 
are  called  spontaneous  ruptures,  and  these 
only  will  be  considered  here.  Spontaneous 
ruptures  may  affect  either  the  walls  or  the 
valves.  The  latter  form  of  lesion  will  be 
found  discussed  under  the  head  of  Heart, 
Valves  and  Orifices  of.  Diseases  of. 
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Etiology. — Ruptm'e  of  the  walls  may  be 
Baid  never  to  occiu-  spontaneously  when  the 
heart  is  healthy.  The  following  have  been 
enumerated  by  different  writers  as  the 
diseased  conditions  of  the  heart's  walls  that 
predispose  to  rupture  : — A  thin  or  atrophied 
condition,  simple  softening,  a  '  gelatmiform  ' 
condition  of  the  walls,  apoplectic  or  hiemor- 
rhagic  effusion  into  the  waUs,  abscess,  ulcera- 
tion, and  fatty  degeneration.  The  writer 
finds  from  a  table  of  100  cases  of  rupture, 
the  histories  of  which  he  has  collected  from 
dilferent  sources,  that  the  heart  had  under- 
gone fatty  degeneration  in  77  ;  in  6  the  \«alls 
were  described  simply  as  being  softened ;  in 
1  there  was  rupture  of  an  aneurysmal  dilata- 
tion ;  in  1  there  was  bursting  of  an  abscess  ; 
in  1'2  the  heart  is  said  to  have  been  healthy 
in  texture,  or  not  to  have  been  examined  ; 
but  m  most  of  these  latter  cases  mention  is 
made  of  the  previous  existence  of  endocar- 
ditis, or  of  changes  in  the  coronary  arteries, 
fully  justifying  the  impression  that  there  was 
disease  of  the  texture  of  the  heart. 

The  influence  of  age  in  relation  to  rupture 
of  the  heart  can  be  distinctly  traced.  For 
example,  of  the  100  eases  just  referred  to,  63 
were  above  the  age  of  sixty  years.  Arranged 
in  decades,  the  cases  stand  thus  : — 2  were 
between  ten  and  twenty ;  1  between  twenty 
and  thirty ;  3  between  thirty  and  forty  ;  6 
between  forty  and  fifty ;  13  between  fifty  and 
sixty ;  33  between  sixty  and  seventy ;  24 
between  seventy  and  eighty ;  6  were  over 
eighty ;  and  in  2  the  age  is  not  stated.  With 
respect  to  sex,  of  98  out  of  100  cases  in  which 
it  is  mentioned,  54  were  males  and  44  females. 

The  exciting  cause  of  rupture  of  the  heart 
is  usually  some  mental  excitement  or  physical 
effort ;  but  the  accident  may  occur  when  the 
subject  of  it  is  at  rest,  or  pursuing  the  ordinary 
avocations  of  life. 

Anatomical  Characters. — Seat.  In  76 
cases  out  of  the  100  to  which  we  have  already 
alluded,  the  left  ventricle  was  the  seat  of  the 
rupture  ;  and  in  43  of  these  cases  the  lesion 
was  in  the  anterior  wall.  The  right  ventricle 
was  found  ruptured  thirteen  times,  nine  in- 
stances occurring  in  its  anterior  wall.  The 
right  auricle  was  ruptured  seven  times ;  the 
left  auricle  twice  ;  and  a  rupture  was  found  in 
the  septum  fom-  times.  These  results  corre- 
spond remarkably  with  those  of  other  writers 
on  the  subject.  EUeaiune  {Mon.  des  Hopit., 
1858)  in  55  eases  found  the  rupture  43  times 
in  the  left  ventricle,  seven  times  in  the  right 
ventricle,  three  times  in  the  right  amicle,  and 
twice  in  the  left  auricle. 

On  examining  a  heart  in  which  ruptiu"e 
has  occurred,  the  torn  part  is  foimd  to  pre- 
sent different  characters  in  different  cases. 
The  lesion  may  be  complete,  causing  perfora- 
tion of  the  walls  ;  or  it  may  be  incomplete. 
In  compilete  ruptiu-e  the  opening  is  sometimes 
barely  sutticient  to  admit  a  probe,  whilst  in 
other  instances  it  may  be  two  or  three  mches 


in  length.  The  rent  is  sometimes  longer  ex- 
ternally, and  sometimes  it  is  longer  inter- 
nally. There  may  be  but  one,  or  there  may 
be  more  than  one,  ruptm-e ;  and  in  the  latter 
case  the  ruptures  may  or  may  not  communi- 
cate with  one  another.  In  incomplete  rup- 
ture the  injm'y  may  be  confined  to  the 
mternal  surface,  or  to  the  external  surface, 
or  it  may  occur  in  the  substance  of  the  walls. 
The  edges  of  the  rent  are  ragged,  irregular, 
and  sometimes  ecchymosed.  The  irregularity 
of  the  edges  is  due  to  the  manner  in  which 
the  muscrdar  fibres  are  torn,  whether  across 
or  split  longitudinally.  This  description 
refers  more  correctly  to  rupture  in  a  heart 
that  is  the  subject  of  fatty  degeneration. 
The  appearances  are  different  when  the  rup- 
tnre  is  secondary  to  an  abscess,  or  to  ulcera- 
tion, or  to  certain  other  causes  presently  to 
be  described.  In  such  cases  the  lesion  has 
been  described  as  a  rent,  tear,  ulceration,  or 
perforation.  The  condition  of  the  heart  in 
the  majority  of  cases  of  ruptm-e  has  been 
already  referred  to  under  the  head  of  ^'Etio- 
logy. Ecchyrnoses  are  sometimes  found  in 
the  vicinity  of  the  lesion.  The  pericardium 
generally  contains  an  effusion  of  blood,  which 
often  surrounds  the  heart  with  coagulum, 
leaving  the  sac  fiUed  with  serum,  to  the 
amount,  it  may  be,  of  thu'ty  ounces,  as  in 
an  instance  which  came  mider  the  writer's 
notice. 

Mechanism.  —  Ruptm-e  of  the  heart  is 
doubtless  nearly  always  the  result  of  a  strain 
or  of  pressure  acting  upon  the  muscular 
walls.  The  walls  of  the  healthy  heart  are 
sufficiently  strong  to  resist  any  ordinary 
force  to  which  they  are  exposed.  But  when 
they  are  softened  by  degeneration,  or  are 
very  thin,  as  is  sometimes  the  case  in  the 
auricles  or  the  right  ventricle,  they  may  give 
way  before  the  pressure  to  which  they  are 
exposed  during  muscular  efforts  or  strains, 
or  even  in  the  ordmary  action  of  the  organ. 
Thus,  when  a  part  of  the  wall  of  the  heart  is 
weakened  by  softening  or  other  cause,  this 
si)ot  may  be,  as  it  were,  torn  across  by  the 
contraction  of  the  healthy  fibres  among  which 
it  is  situated.  Or  again,  when  the  walls  of 
the  heart  are  thick,  it  may  be  that  the  outer 
surface,  being  strained  over  the  contents  of  a 
distended  ventricle,  as  would  be  the  outer 
surface  of  an  overbent  hoop,  gives  way,  tears, 
and  the  opening  gradually  extends  fi'om 
without  mwards.  These  facts  enable  us  to 
vmderstand  why  rujiture  is  more  frequent  in 
the  left  than  in  the  right  ventricle.  A  further 
explanation  is  to  be  fomid  in  the  fact  that 
the  left  ventricle  is  more  frequently  than  the 
right  the  seat  of  fatty  degeneration,  from 
causes  elsewhere  aUuded  to  {see  Heart,  Fatty 
Degeneration  of).  There  is  yet  another  way 
in  which  softening  leads  to  rupture.  A  soft- 
ened spot  occm's  in  the  substance  of  the 
heart,  and  into  it  hsemorrhage  takes  place, 
constituting  what  is  termed  apoplexy  of  the 
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heart.  At  times  this  hsemorrhagic  softening 
may  yield  either  externally  or  internally,  and 
give  rise  to  rupture.  Lastly,  the  writer  has 
seen  more  than  once  a  small  spot  of  softening 
with  loss  of  substance  occurring  on  the  in- 
ternal surface  of  the  ventricular  wall,  most 
frequently  in  the  left ;  this  softening  and 
breaking  down  of  tissue  gradually  insinuates 
itself  amongst  the  muscular  fibres,  imtil 
finally  perforation  of  the  outer  wall  of  the  ■ 
heart  occurs. 

Symptoms. — The  symptoms  of  rupture  of 
the  heart  may  be  described  as  those  which 
are  premonitory ;  and  those  which  occiir  at 
the  time  of  the  accident.  The  former  are 
such  as  indicate  a  diseased  condition  of  the 
organ — namely,  breathlessness  on  exertion, 
palpitation,  more  or  less  hregularity  of  pulse, 
and  faintness.  In  some  instances  recorded 
these  symptoms  were  so  slight  as  hardly  to 
attract  attention ;  in  others  so  severe  as  to  I 
cause  intense  suffering.  In  the  majority  of 
the  cases  noted  in  the  table  referred  to,  no 
mention  is  made  of  any  preceding  symptoms, 
death  being  sudden.  In  several  cases  it  is 
distinctly  stated  that  no  symptoms  preceded 
the  fatal  attack. 

The  occurrence  of  the  lesion  itself,  when 
the  patient  has  lived  long  enough  to  describe 
his  sensations,  has  always  been  marked  by 
intense  cardiac  suffering,  more  or  less  distress 
in  breathing,  restlessness,  rapid  and  irregular 
pulse,  faintness,  pallor,  coldness  of  the  skin, 
sometimes  vomiting,  and  by  various  nervous 
symptoms.  When  life  is  prolonged  beyond 
a  few  minutes,  there  may  be  more  or  less 
intermission  in  the  progress  of  these  symp- 
toms ;  but  the  whole  attack  is  marked  by 
anguish  more  or  less  severe.  The  duration  of 
the  attack  itself  firom  the  first  fatal  seizure 
varies  remarkably.  In  71  out  of  the  100 
cases  alluded  to,  death  was  sudden,  occm:- 
ring  within  one  or  two  minutes.  One  patient, 
however,  lived  eight  days,  1  six  days,  1  three 
days ;  5  lived  over  forty-eight  hours,  3  lived 
under  twenty-four  hours,  and  19  under  twelve 
hours. 

The  special  symptoms  indicative  of  a  fatal 
seizure  are,  in  addition  to  those  already 
mentioned,  severe  precordial  pain,  dyspnoea, 
vomiting,  cyanosis,  pallor,  loss  of  conscious- 
ness, and  convLilsions.  These  symptoms,  or 
some  of  them,  were  noted  in  44  out  of  the 
100  cases ;  and  in  24  of  these  the  patient  lived 
for  more  than  five  minutes  after  seizure,  and 
in  some  of  the  cases  for  more  than  twelve 
hours.  These  cases,  doubtless,  are  instances 
in  which  the  muscular  fibres  are  torn  apart 
layer  by  layer  successively.  In  the  other  20 
cases  the  patient  was  seized  with  severe  pain, 
and  then  expired ;  or  with  dyspnoea  and  some 
of  the  other  symptoms  mentioned  above,  and 
lived  but  a  few  seconds. 

The  physical  signs  of  complete  rupture 
having  occurred,  so  far  as  can  be  ascertained, 
are  merely  a  greater  or  less  amount  of  dul- 


ness  in  the  region  of  the  heart ;  the  impulse 
diminished ;  the  sounds  muffled,  distant,  or 
imperfectly  developed ;  and  the  pulse  weak 
and  intermittent. 

Course  and  Terminations. — The  difference 
in  the  progress  of  the  fatal  malady  depends 
much  upon  the  seat  of  the  rupture,  on  the 
size  of  the  opening,  and  on  the  rapidity  with 
which  the  extension  of  the  laceration  takes 
.  place.  In  the  cases  in  which  the  septum  is 
torn,  there  is  no  external  haemorrhage,  and 
life  is  prolonged  until  the  patient  dies  from 
disturbance  in  the  functions  of  such  an  im- 
portant organ  as  the  heart.  {See  a  case  re- 
ported by  i)r.  Peacock,  Path.  Trans,  vol.  v.) 
The  progress  of  the  symptoms  is  also  influ- 
enced by  the  direction  and  course  of  the  rup- 
ture. If  the  torn  fibres  overlap  from  the 
inside  or  from  the  outside,  the  injury  pene- 
trates slowly  through  the  cardiac  wall,  and 
I  the  fatal  progress  is  also  slow.  {See  cases 
recorded  by  the  writer  in  the  Path.  Trans. 
vol.  iii.,  and  also  in  vol.  xii. ;  and  a  case  by 
Dr.  Peacock  in  vol.  xvii.  of  the  same  Trans.) 

Prognosis. — As  far  as  is  known,  rupture 
of  the  heart  is  always  fatal.  Still  it  is  pos- 
sible that  such  an  accident,  owing  to  the 
small  size  of  the  opening,  its  incomplete  cha- 
racter, and  its  occlusion  by  a  coagulum,  may 
not  prove  fatal.  Numerous  instances  are  re- 
corded of  severe  wounds  of  the  heart,  the 
subjects  of  which  have  survived.  Ollivier 
has  collected  29  such  cases,  only  two  of  which 
proved  fatal  within  forty -eight  hours,  the 
others  living  from  four  to  eight  days.  Cases 
are  recorded  in  which  persons  have  survived 
many  years  severe  wounds  of  this  important 
organ.  These  cases,  however,  differ  from 
those  of  rupture  in  this  particular,  that  they 
occur  in  the  healthy  organ,  whilst  sponta- 
neous rupture  occurs  in  the  heart  when  it  is 
seriously  diseased.    See  Heart,  Wounds  of. 

Treatment. — In  the  way  of  treatment  of 
rupture  of  the  heart  little  can  be  done.  The 
patient's  sufferings  may  perhaps  be  reheved 
by  the  hypodermic  injection  of  morphine,  or 
by  the  use  of  sedatives  or  antispasmodics. 
Perfect  rest  shoiild,  if  possible,  be  maintained. 

Richard  Quain. 

HEART,  Softening  of.— This  term  was 
formerly  applied  to  several  conditions  of  the 
heart  in  which  the  consistence  of  the  cardiac 
tissue  was  diminished,  whilst  the  process  to 
whichit  was  due  was  obscure  or  anomalous.  It 
is  probable  that  under  the  name  of  softening  of 
the  heart  there  were  especially  included  in- 
stances of  acute  myocarditis,  parenchymatous 
degeneration,  and  fatty  degeneration.  In  the 
present  more  advanced  state  of  cardiac  patho- 
logy, it  seems  desirable  that  the  expression 
'  softening,'  while  retained  to  express  a  fami- 
liar physical  condition,  should  cease  to  be 
employed  as  a  classifying  term — that  is,  to 
designate  any  specific  morbid  state. 

J.  Mitchell  Bruce. 
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HEART,  Syphilitic  Disease  of.— 

Syphilitic  disease  of  the  heart  is  by  no 
means  a  rare  condition,  having  been  found 
in  a  large  number  of  instances  in  which  the 
specific  nature  of  the  lesion  was  determined 
with  certainty ;  whilst,  in  another  series  of 
cases,  similar  anatomical  appearances  were 
present,  altliough  the  existence  of  syphilis 
was  not  ascertained.  Syphilitic  disease  of 
the  heart  is  therefore  of  much  pathological 
interest ;  but  it  cannot  be  said  that  a  great 
deal  is  known  as  yet  with  respect  to  its 
clinical  history. 

iETiOLOGY. — There  appears  to  be  nothing 
of  importance  known  as  to  the  causes  of  the 
location  of  syphilis  in  the  heart.  The  con- 
genital as  well  as  the  acquired  form  of  the 
disease  has  been  met  with. 

Anatomical  Chakactees. — This  morbid 
condition  presents  two  leading  appearances 
post  mortem.  The  first  is  the  well-marked 
syphilitic  gumma,  which  closely  resembles 
the  same  form  of  growth  as  it  is  met  with, 
for  example,  in  the  Hver  and  testicles. 
Gummata  of  the  heart  apijiear  as  pale  yellow 
patches  in  the  cardiac  wall,  or  as  yellowish 
nodules  which  are  found  on  section.  They 
present  a  variety  of  appearances,  according 
to  their  age.  When  young  they  are  firm  or 
even  scirrhoid,  elastic,  and  homogeneous ; 
creak  on  section ;  and  are  very  shghtly 
succulent  :  when  older,  they  become  soft 
and  cheesy,  like  a  mass  of  '  yellow  tubercle.' 
In  either  form  the  masses  are  not  isolated, 
but  pass  continuously  into  the  myocardium, 
either  directly,  or  through  the  medium  of 
soft  vascular  connective  tissue,  so  that  they 
were  formerly  described  in  this  country  as 
'infiltrations'  or  'fibrinous  deposits.'  The 
superjacent  endocardium  or  pericardium  is 
vascularised  and  dull  in  the  early  stage  of  the 
nodules ;  opaque  and  thickened  in  the  more 
advanced  stage.  The  masses  or  nodules  occur 
in  various  numbers  in  different  instances,  but 
are  generally  multiple.  They  may  be  found 
in  any  part  of  the  heart.  Gummata  most 
frequently  become  caseous  in  the  centre,  as 
described;  and  they  may  then  soften  more 
completely  and  discharge  inwai'ds,  leading 
to  acute  ca.rdiac  anem-ysm  and  ulcer  of  the 
wall ;  biit  more  frequently  the  cheesy  pro- 
dficts  are  in  a  great  measure  absorbed, 
leaving  a  puckered  fibroid  patch  behind. 

The  second  form  of  syphilitic  disease  of 
the  heart  is  the  fibroid  jMtcli.  This  is 
sometimes  well-defined  and  localised,  and 
in  such  instances  it  represents  the  stage  of 
full  development  of  an  area  of  ordinary 
syphilitic  interstitial  inflammation.  In  other 
specimens,  the  fibroid  patches  appear  as 
irregular  masses  of  indurated  fibroid  tissiie, 
occupying  part  of  the  waU  of  the  heart,  and 
sending  septa  into  the  depth  of  the  myocar- 
dium, whilst  the  endocardium  and  pericar- 
dium that  correspond  to  them  are  opaque, 
thickened,   and  puckered.    The  sjqjhilitic 


nature  of  such  patches  may  be  determined 
by  the  presence  of  specific  lesions  in  other 
viscera. 

A  form  of  the  disease  intermediate  between 
the  two  forms  just  described  is  one  in  which 
the  outer  zone  of  the  gumma  has  undergone 
development  into  fibroid  tissue,  and  the 
caseous  centre  remains  as  a  '  fibrinous ' 
mass. 

The  microscopical  characters  of  syphilitic 
growths  do  not  require  to  be  described  here. 
In  the  heart,  the  primary  seat  of  the  disease 
is  the  intermuscular  tissue ;  the  muscular 
fibres  lying  imbedded  in  the  gummatous 
products  or  in  the  fibroid  growth  being 
either  healthy  in  ajipearance,  or  fattily  de- 
generated and  broken  up. 

Syphilitic  endarteritis  {ohlitera/ns)  may 
also  occur  in  the  vessels  of  the  myoeardiiim, 
and  give  rise  to  infarction  of  the  walls  of 
the  heart. 

Amongst  the  occasional  effects  of  syphilitic 
disease  of  the  heart  are  chronic  aneurysm  of 
the  walls  ;  distortion  of  the  ostia  and  of  the 
valves  and  their  appendages ;  and,  more 
frequently,  adhesion  of  the  pericardium. 
Some  of  the  other  viscera  present,  as  a  rule, 
evidence  of  syphilitic  disease. 

Symptoms. — The  subjects  of  syphilis  of  the 
heart  may,  from  a  clinical  point  of  view,  be 
divided  into  three  classes.  The  first  class 
of  patients  suffer  from  some  one  or  other  of 
the  ordinary  symptoms  of  chronic  cardiac 
disease,  such  as  dyspnoea,  cardiac  distress, 
palpitation,  pulmonary  complications,  and 
general  dropsy ;  whilst  the  physical  signs 
are  those  of  cardiac  enlargement,  and  per- 
haps of  valvular  incompetence.  Praecordial 
imeasiness,  syncopal  attacks,  and  remarkable 
infrequency  of  the  pulse,  have  been  promi- 
nent features  in  several  recorded  cases. 

The  second  class  of  subjects  of  this  disease 
die  suddenly,  after  few  if  any  complaints  re- 
ferable to  the  heart. 

The  third  class  die  of  syphilitic  marasmus, 
and  may  or  may  not  present  some  evidence 
— by  physical  signs  or  otherwise — that  the 
heart  is  not  sound. 

In  many  of  the  cases,  other  symptoms  of 
visceral  syphilis  have  been  prominent — for 
example,  phenomena  connected  with  the 
brain  and  nervous  system. 

Diagnosis. — Well-defined  symptoms  or 
physical  signs  connected  with  the  heart, 
such  as  those  just  mentioned,  occurrmg  in 
a  syphilitic  subject,  would  fiu-nish  consider- 
able grounds  for  the  diagnosis  of  specific  car- 
diac disease,  in  the  absence  of  other  more 
probable  causes — such  as  a  history  of  endo- 
carditis, strain,  or  Bright's  disease. 

Prognosis. — If  such  a  diagnosis  were 
positively  made,  the  prognosis  would  be 
more  favom*able  than  it  is  perhaps  in  any 
other  form  of  chronic  heart-disease,  inas- 
much as  the  condition  might  be  successfully 
removed  by  treatment. 
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Teeatment. — Anti- syphilitic  remedies,  es- 
pecially iodide  of  potassium,  should  be  freely 
tried,  along  with  the  other  remedies  indi- 
cated on  general  principles. 

J.  Mitchell  Beuce. 

HEART,  Thrombosis   of.  — Synon.: 

Heart-clotting ;  Fr.  Thrombose  Cardiaque  ; 
Ger.  Gerinnungen  im  Serzen ;  Herzpoly- 
pen. 

Definition. —  Coagulation  of  the  blood 
within  the  cavities  of  the  heart  during  life. 

^Etiology. — Thrombosis  of  the  heart  is 
most  frequently  due  to  local  arrest  of  the 
movements  of  the  blood,  comparatively  or 
absolutely,  within  its  cavities.  Such  arrest 
is  itself  generally  referable  to  weakness  of 
the  cardiac  contractions,  whether  associated 
with  dilatation  secondary  to  valvular,  renal, 
or  pulmonary  disease,  or  due  to  some 
primary  affection  of  the  muscular  walls. 
The  peculiar  saccular  condition  of  the  ex- 
tremities of  the  auriciilar  appendages,  and 
the  trabecular  arrangement  of  the  columnae 
carnete  of  the  ventricles,  as  well  as  the  dis- 
tance of  the  same  parts  from  the  main  blood- 
currents,  determine  the  favourite  localisation 
of  the  thrombosis.  Roughening  of  the  en- 
docardium is  another  cause  of  thrombosis, 
but  one  which  is  to  be  considered  less 
common  than  the  causes  already  mentioned, 
unless  the  fibrinous  coagula  of  endocarditis, 
or  vegetations,  be  regarded  as  thrombi, 
which,  in  the  strict  sense  of  the  term,  they 
partly  are.  Possibly  certain  conditions  of 
the  blood  may  contribute  to  the  occurrence 
of  cardiac  thrombosis.  Finally,  thrombi 
once  formed  tend  to  promote  the  further 
progress  of  the  condition. 

Anatomical  Characters. — Coagula  found 
within  the  heart  are  of  two  kinds,  which 
have  been  termed  active  and  passive,  ac-  i 
cording  as  they  are  formed  during  life,  or 
at  or  after  death,  respectively ;  and  the 
characters  of  the  former,  with  which  alone  i 
we  are  here  concerned,  cannot  be  understood 
until  those  of  the  latter  have  been  briefly 
described. 

Passive  coagula  are  found  in  the  heart  in 
most  necropsies,  occupying  the  track  of  the 
principal  blood-cm-rents.  Frequently  they 
appear  as  black  or  red  blood-clots,  occupy- 
ing the  auricles  principally,  and  moulded  in 
their  cavities.  In  other  cases  they  take  the 
form  of  masses  of  firm  whitish  fibrin, 
cleaving  with  some  tenacity  to  the  endo- 
cardium, but  not  truly  adherent;  matted 
with  the  chordae  tendinese  and  columnae 
carneae;  and  projecting  some  distance  into 
the  pulmonary  artery.  Or,  thirdly,  passive 
coagula  may  be  a  combination  of  the  two 
previous  forms,  the  upper  part  (according  to 
the  position  of  the  body)  being  decolorised 
or  fibrinous,  and  the  deeper  part  resembling 
more  an  ordinary  blood-clot.  In  certain 
cases  these  passive  clots  are  peculiar.  In 


phthisis  and  other  diseases  proving  fatal  by 
very  slow  exhaustion,  they  are  remarkably 
firm  and  fibrinous,  and  closely  matted 
amongst  the  chordae  tendineae — appearances 
which  seem  to  indicate  that  coagulation 
was  slowly  proceeding  for  some  time  before 
the  heart  had  finally  ceased  to  beat.  In 
anaemia  they  are  jelly-like  and  translucent. 
In  leukfemia  they  are  soft  and  creamy  in 
appearance,  and  yield,  when  broken  up,  a 
puriform  fluid.  In  the  acute  exanthemata 
these  passive  clots  are  soft  and  friable ;  and 
in  many  cases  of  these  and  of  other  forms 
of  acute  disease  and  of  sudden  death,  no 
coagula  are  found  in  the  heart,  which  con- 
tains only  fluid  blood. 

Active  coagula — the  result  of  thrombosis 
of  the  heart — are,  on  the  contrary,  situated 
in  the  saccular  appendages  of  the  auricles, 
at  the  apex  of  the  ventricles,  and  in  the  re- 
cesses behind  and  between  the  columnae 
carneae — in  other  words,  as  far  as  possible 
from  the  track  of  active  blood-civrrents.  In 
these  situations  they  may  be  seen  projecting 
in  the  form  of  fleshy  knobs  or  globes,  with 
their  free  surface  smooth  and  rounded. 
Their  deep  surface  is  adherent  to  the  endo- 
cardiiun,  from  which,  however,  it  can 
generally  be  separated  without  much  diffi- 
culty, leaving  behind  it  a  discoloured  mark. 
If  the  thrombus  be  incised,  it  will  be  found 
to  be  laminated  in  structure,  somewhat 
after  the  fashion  of  an  onion,  the  colour  of 
the  section  being  greyish-brown  or  yellowish, 
with  irregular  patches  of  red  and  black.  In 
most  instances  the  centre  is  less  firm  than 
the  periphery;  and  usually  it  is  of  a  fluid 
consistence,  in  the  form  of  a  foul,  sanious, 
puriform  substance. 

If  the  process  of  thrombosis  have  been 
proceeding  for  some  time,  these  formations 
may  extend  in  all  directions,  embrace  the 
columnae  carneae,  coalesce  in  front  of  them, 
and  finally  may  fill  up  a  considerable  portion 
of  one,  or  even  of  more  than  one,  cavity. 
The  thrombi  are  generally  fr'iable ;  but  some- 
times they  gain  ua  firtnness  by  the  deposit  of 
lime-salts  within  them ;  and  at  other  times 
it  is  possible  that  they  become  detached  and 
form  into  the  '  fibrinous  balls  '  which  have 
been  found  lying  free  in  the  cavities  of  the 
auricles.  Cardiac  thrombi  may,  in  part  at 
least,  be  reabsorbed.  They  frequently  give 
way  dm'ing  life ;  and  portions  of  them,  as 
well  as  of  their  puriform  contents,  are  con- 
veyed into  the  circulation,  causing  embolism 
and  pyaemia. 

Cardiac  Embolism. — It  may  be  added 
that  embolism  of  the  heart  has  frequently 
been  found — thrombi  or  simple  clots,  some- 
times of  remarkable  size,  having  been  carried 
from  the  veins,  and  arrested  in  the  heart  or 
in  the  mouth  of  the  pulmonary  artery. 

Symptoms. — The  clinical  phenomena  asso- 
ciated with  true  cardiac  thrombosis  may  be 
best  described  as  those  of  the  last  stage  of 
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chronic  disease  of  the  heart.  Praecordial 
distress  and  restlessness ;  irregularity  and 
feebleness  of  the  pulse  ;  oedema  and  coldness 
of  the  extremities ;  pulmonary  congestion, 
infarction,  and  cedema ;  dulness  of  expression, 
and  sopor,  broken  by  low  weak  delirium  ; 
with  other  symptoms,  as  well  as  with  the 
signs  of  cardiac  failure  and  imperfect  empty- 
ing of  the  cavities  in  systole — aU  these  phe- 
nomena are  associated  with  the  process  of 
active  coagulation  within  the  heart.  It 
would  not,  however,  be  correct  to  describe 
these  phenomena  as  symptoms  directly  re- 
ferable to  the  thrombosis.  All  that  can  be 
said  is,  that  in  such  a  case  thrombosis  is 
probably  going  on  and  increasing  the  em- 
barrassment and  the  gravity  of  the  condition. 
An  unusual  degree  of  cyanosis  appears  in 
some  instances.  The  symptoms  of  arterial 
embolism  may  suddenly  make  their  appear- 
ance from  detachment  of  particles  of  the 
clots ;  and,  if  the  puriform  contents  find 
their  way  into  the  cu-culation,  septicaemia 
may  result. 

Cardiac  embolism. — The  dislodgment  ere 
masse  of  a  large  venous  thrombosis,  and  the 
impaction  of  the  same,  or  of  a  '  fibrinous 
ball,'  in  one  of  the  ostia  of  the  heart  have 
frequently  caused  rapid  death.  See  Pul- 
monary Vessels,  Diseases  of. 

Passive  coagulation. — It  should  be  added 
that  the  appearance  of  the  '  passive  '  form  of 
coagulation  within  the  heart,  which  has  been 
akeady  referred  to  as  a,  post-mortem  process, 
or  one  occiu'ring  in  articulo  mortis,  has  been 
otherwise  interpreted  by  some  authorities, 
who  regard  passive  coagula  as  formed  ante 
mortem,  and  as  giving  rise  to  severe  symp- 
toms by  the  embarrassment  which  they  pro- 
duce in  the  circulation.  The  symptoms 
caused  by  this  condition  are  said  to  be  — 
great  praecordial  pain  and  distress ;  txmiul- 
tuous  action  of  the  heart,  passing  on  to  ir- 
regularity, flickering,  and  finaUy  arrest,  whilst 
the  pulse  is  very  feeble  ;  urgent  dyspnoea ; 
cyanosis  ;  haemoptysis  ;  coldness  of  the  ex- 
tremities ;  deepening  stupor ;  and  coma  end- 
ing in  death — in  short,  the  congeries  of 
symptoms  which  would  be  referred  by  most 
authorities  to  failure  of  the  muscular  walls 
of  the  heart,  the  coagulation  being  regarded 
as  only  another  result  of  the  same  condition. 

Diagnosis. — In  the  presence  of  the  very 
serious  and  complex  conditions  with  which 
cardiac  thrombosis  is  usually  associated,  the 
question  of  its  existence  can  hardly  be  said 
to  occur  to  the  physician  as  a  point  of  great 
importance.  An  mmsual  degree  of  cyanosis, 
■especiaUy  if  it  be  progressive,  favours  the 
recognition  of  this  state ;  and  in  the  absence 
of  valvular  disease,  the  occurrence  of  embo- 
lism or  pyaemia  would  tend  to  confirm  it. 

Treatment. — The  treatment  of  cardiac 
thrombosis  consists  in  the  treatment  of  its 
cause ;  and  nothing  is  demanded  or  can  be 
done  for  the  former  which  is  not  indicated 


for  the  relief  of  the  latter.  Those  authorities 
who  see  in  '  passive  '  coagula  the  evidence  of 
rapid  ante-morte?n  thrombosis,  recommend 
the  use  of  stimulants,  and  even  of  certain 
drugs  which  are  supposed  to  have  a  solvent 
effect  on  fibrinous  formations,  especiaUy  am- 
monia. 

The  treatment  of  embolism  of  the  pixl- 
monary  artery  is  described  separately. 

J.  Mitchell  Bruce. 

HEART,  Tuberculosis  of.— Indepen- 
dently of  the  pericardium,  the  heart  itself  is 
believed  to  be  rarely  the  seat  of  tubercular 
disease.  Grey  miliary  tubercles  have  been 
found  in  the  connective  tissue  of  the  wall  of 
the  heart,  in  some  cases  of  acute  general  tuber- 
culosis. Tubercle  bacilli  occasionally  occur  on 
endocardial  ulcers.  In  other  instances  the 
'  tubercle '  has  been  of  the  yellow  or  cheesy 
kind,  in  the  form  of  small  nodules  lying  at 
various  depths  in  the  muscular  tissue  be- 
neath the  pericardium ;  the  latter  also  being 
frequently  affected,  as  well  as  the  lungs,  in- 
testines, and  other  organs. 

There  appears  to  be  no  evidence  that 
tuberculosis  of  the  myocardium  gives  rise  to 
definite  symptoms,  or  that  it  can  be  recog- 
nised during  life. 

J.  Mitchell  Bruce. 

HEART,  Valves  and  Orifices  of. 
Diseases  of.  —  Classification.  —  The  dis- 
eases of  the  valves  and  orifices  of  the  heart 
which  produce  mechanical  disorders  of  the 
circulation,  by  establishing  abnormal  rela- 
tions between  those  parts,  are  of  two  kinds — 
obstructive  and  regurgitant.  Valvular  dis- 
ease, on  the  one  hand,  is  said  to  be  ohstruc- 

I  tive  when  narrowing  of  an  orifice  presents  an 
obstacle  to  the  passage  of  the  blood-current — 
a  condition  better  named  stenosis.  On  the 
other  hand,  when  the  blood  regm'gitates  or 
flows  back  through  an  orifice,  in  consequence 
of  imperfect  closure  of  the  valves,  due  either 
to  valvular  changes  or  to  widening  of  the 
orifice,  the  condition  is  called  regurgitation 
or  insufficiency. 

Aneurysm  of  the  valves  of  the  heaH  is 
discussed  separately.    See  Heart,  Valves  of, 

j  Aneurysm  of. 

!  /Etiology. — Each  of  the  orifices  may  be 
affected  with  one  or  both  forms  of  disease,  but 
the  frequency  with  which  the  several  orifices 
are  attacked  varies.  The  results  of  organic 
disease  are  chiefly  met  with  in  the  left  side 
of  the  heart,  and  are  due  to  local  inflamma- 
tion— endocarditis  and  its  consequences ;  or 
to  chronic  degenerative  changes,  such  as 
atheroma.  In  adult  life  the  valves  of  the 
left  side  are  more  frequently  affected  than 
those  of  the  right,  because  they  liave  to  bear 
a  much  greater  pressm'e ;  but  in  foetal  life, 
when  the  pressme  is  reversed,  the  right 
valves  suffer  more.  Endocarditis  is  com- 
monly of  rheumatic  origin,  and  attacks  the 
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mitral  more  frequently  than  the  aortic  valves ; 
the  former  having  to  sustain  the  full  force  of 
the  ventricular  systole,  while  the  latter  only 
bear  the  force  of  the  aortic  recoU.  In  ad- 
dition to  rheumatic  fever,  the  chief  diseases 
which  tend  to  develop  endocarditis  are 
pyaemia,  puerperal  fever,  the  exanthemata, 
diphtheria,  chorea,  typhoid,  tuberculosis, 
chronic  renal  disease,  and  syphilis.  The 
aortic  valves  and  orifice  are  more  commonly 
affected  than  the  mitral  by  clironic  end- 
arteritis extending  from  the  aorta,  the  chief 
causes  of  which  are  gout,  old  age,  syphilis, 
and  the  abuse  of  alcohol.  These  facts  explain 
why  mitral  affections  (commonly  rheumatic) 
occur  mostly  in  early  life,  and  aortic  affections 
in  later  life.  Valvular  lesions  are  more  com- 
mon in  men  than  in  women,  from  the  strain 
of  the  heart  incidental  to  more  laborious 
occupations.  Strain  helps  to  swell  the  greater 
proportion  of  disease  of  the  aortic  valves, 
which  are  liable  to  rupture  from  effort ;  but 
similar  accidents  may  occur  to  the  mitral 
valve  and  its  tendinous  cords.  Valvular  de- 
fects are  also  due  in  some  cases  to  congenital 
malformations. 

Anatomical  Characters.' —  The  patho- 
logical changes  in  the  valves  and  orifices  of 
the  heart,  which  cause  valvular  diseases,  are 
mostly  the  results  of  acute  or  chronic  endo- 
carditis. In  the  acute  form,  the  valvular 
lesion  is  caused  by  the  growth  of  vegetations 
which  interfere  with  the  action  of  the  valve- 
segments  ;  or  by  softening  and  ulceration  of 
the  valve-structure,  which  lead  to  valvular 
aneurysm  and  perforation,  or  to  loss  of  sub- 
stance and  consequent  insufficiency.  The 
more  chronic  form  of  inflammation  produces 
thickening  of  the  valves  from  overgrowth  of 
the  connective  tissue,  with  subsequent  cal- 
careous degeneration,  and  retraction  from 
shrinking  of  the  hyperplastic  connective 
tissue ;  or  adhesion  of  the  valve-segments 
causing  stenosis. 

Aortic  stenosis  is  generally  the  result  of 
thickening  and  calcareous  degeneration  of  the 
valves,  or  of  deformity  of  the  valves  from 
vegetative  growths  which  obstruct  the  free 
passage  of  the  blood  from  the  ventricle. 
Sometimes  it  is  due  to  adhesion  of  the 
valves  preventing  their  elevation,  and  caus- 
ing them  to  form  a  diaphragm  with  a  narrow 
central  aperture.  More  rarely  it  is  caused 
by  thickening  and  contraction  of  the  fibrous 
ring  of  the  aortic  orifice,  gradually  involving 
the  valves ;  or  by  endocardial  thickening  pro- 
ducing contraction  immediately  beneath  the 
aortic  ring. 

Mitral  stenosis  results  most  frequently 
from  a  leather-like  thickening  and  rigidity 
of  the  valves,  which  contract  all  round  the 
mitral  orifice,  so  as  to  narrow  the  outlet, 
and  form  a  diaphragm  between  the  auricle 
and  the  ventricle.  This  diaphragm  is  in 
some  co.ses  funnel-shaped,  while  in  others  the 
mitral  orifice  is  transformed  into  a  button- 


hole aperture,  or  narrowed  to  the  size  of 
a  goose-quill.  The  tendinous  cords  of  the 
valve  are  shortened,  and  their  muscles 
thickened.  In  some  cases  the  valves  are 
smooth  and  thin  ;  in  others  they  are  thick- 
ened, studded  with  vegetations,  rough  and 
calcareous.  This  latter  state  may  cause 
stenosis,  without  any  funnel-formation,  as 
may  also  fibrinous  clots  or  polypi  obstructing 
the  orifice.  In  many  cases  of  mitral  stenosis 
the  valves  are  also  insufficient.  Mitral  stenosis 
is  mostly  observed  in  young  females,  as  a 
result  of  mild  rheumatic  attacks  or  chorea. 
It  is  sometimes  called  congenital  in  cases  in 
which  it  can  be  referred  to  no  acute  illness. 

Aortic  insufficiency  sometimes  depends  on 
dilatation  of  the  aortic  orifice,  due  to  soften- 
ing of  the  aortic  coats,  with  little  or  no  change 
in  the  valves,  which  are  incapable  of  closing 
the  enlarged  orifice.  This  may  be  called 
relative  insufficiency.  Vegetations,  thicken- 
ang,  retraction,  calcareous  degeneration,  ad- 
hesions, perforations,  loss  of  substance,  and 
rupture  of  the  valve -segments  by  effort  are  all 
causes  of  aortic  insufficiency.  In  rupture  o£ 
the  valves,  a  full  description  of  which  was  first 
given  by  Sir  Richard  Quain  {Edin.  Monthly 
Journ.  1846),  the  valve-segment  is  torn  from 
its  angle  of  attachment,  and  its  free  edge 
retroverted  towards  the  ventricle.  This 
accident  happens  more  frequently  in  cases 
where  the  valves  were  previously  diseased 
by  chronic  inflammatory  changes  connected 
with  the  strain  of  very  laborious  occupations, 
and  in  such  cases  further  laceration  may 
subsequently  occur. 

Mitral  insufficiency  is  due  to  thickening, 
retraction,  or  deformity  from  vegetations  of 
the  valve -cm'tains  ;  adhesion  of  the  curtains 
to  each  other  or  to  the  ventricular  wall ;  and 
calcareous  degeneration.  In  some  instances, 
one  of  the  valves  is  perforated  or  torn  ;  and 
sometimes  the  tendinous  cords  are  shortened 
and  thickened,  or  ruptured  as  the  result  oi 
degeneration,  preventing  the  normal  action 
of  the  valve-curtains.  In  rarer  cases  asso- 
ciated with  dilated  ventricle,  the  papillary 
muscles  are  so  weakened  by  degeneration 
that  they  can  no  longer  aid  in  the  closure  or 
the  orifice.  Dilatation  of  the  left  aiuricido- 
ventricular  orifice  is  also  a  cause  of  relative 
mitral  insufficiency.  This  form  is  uncon- 
nected with  structural  valve  changes,  and  is 
due  to  defective  muscular  contraction,  such 
as  occurs  in  ansemia,  typhoid  fever,  and  the 
faihng  systole  of  the  later  stages  of  aortic 
insufficiency. 

Valvular  defects  on  the  right  side  of  the 
heart  are  due  to  similar  changes.  They 
arise  chiefly  during  foetal  hfe,  when  the  right 
cavities  have  to  bear  greater  pressure.  In 
adult  Hfe  these  defects  are  generally  asso- 
ciated with  diseases  of  the  lungs,  which  cause 
increased  tension  in  the  right  cavities,  and 
lead  to  their  dilatation. 

Combined  valvular  lesions  are  not  infre- 
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quent.  The  most  common  are  stenosis  and 
insutficiency  of  the  aortic  valves,  and  the 
same  morbid  changes  of  the  mitral  valves. 
In  the  last  stages  of  both  forms  of  aortic 
valve-disease,  tlae  mitral  valve  becomes  in- 
sufticient,  either  from  chronic  endocarditis, 
or  from  dilatation  of  the  ventricle  and  of  the 
amiculo- ventricular  orifice.  Mitral  stenosis 
is  not  mfreqnently  associated  with  aortic 
insutficiency,  but  is  more  commonly  con- 
nected v/ith  some  degree  of  narrowing  at 
the  aortic  orifice.  Tricuspid  insufficiency  is 
usually  met  v^ith  in  the  last  stages  of  diseases 
of  the  left  heart ;  and  tricuspid  stenosis  is 
met  with  in  connexion  with  a  similar  nar- 
rowing of  the  mitral  orifice. 

Symptoms. — Valvular  diseases  of  the  heart 
produce  a  series  of  morbid  phenomena,  which 
are  connected  together  by  a  necessary  se- 
quence. Each  and  every  form  of  valvular 
defect  impaii's  the  perfection  of  the  heart  as 
a  pumping  machine,  and  disturbs  the  normal 
relations  between  the  contents  of  the  arteries 
and  of  the  veins.  Wherever  the  valve-mis- 
chief is,  and  whatever  its  nature,  it  robs  the 
arterial  circulation  and  enriches  the  venous. 
.  In  front  of  the  lesion  there  is  less  blood ; 
behind  it  there  is  more.  In  aortic  valvular 
diseases,  the  first  effects  are  increase  of  the 
blood-pressure  in  the  left  ventricle,  and 
lessened  blood-jiressure  in  the  aorta ;  next, 
from  the  difliculty  which  the  left  auricle  has 
in  emptying  all  its  contents  into  an  over-full 
ventricle,  there  is  produced  increased  pressure 
in  the  left  auricle  and  pulmonary  veins. 
Mitral  valve-lesions  cause  similar  results : 
first,  increased  pressure  in  the  left  am-icle, 
less  pressure  in  the  left  ventricle,  and  con- 
sequently lessened  pressure  in  the  aorta ; 
with  a  gradual  increase  of  pressure  extenchng 
from  the  left  auricle  to  the  pulmonary  veins. 
Aortic  affections  thus  act  first  on  the  arterial, 
and  secondly  on  the  pulmonary  circulation ; 
while  mitral  lesions  affect  the  pulmonary 
vessels  more  immediately.  The  final  results 
of  the  two  forms  are,  however,  identical,  and 
may  be  stated  in  the  form  of  a  law — namely, 
that  all  valvular  diseases  of  the  heart  tend 
to  lessen  the  quantity  of  blood  in  the  arterial 
system,  and  to  produce  increased  fulness  and 
stasis  in  the  veins.  From  the  action  of  this  law, 
various  associated  visceral  disorders  foUow 
as  consequences.  These  disorders,  however, 
vary  greatly  in  the  period  of  their  occurrence, 
and  in  the  intensity  of  their  manifestations. 
This  variation  is  due  to  the  more  or  less 
perfect  way  in  which  the  original  valvular 
defect  has  been  compensated  for,  by  changes 
in  the  power  of  the  cardiac  muscle  and  in 
the  cajiaeity  of  the  cardiac  cavities.  These 
changes  often  sufSce  to  maintain  fairly  the 
normal  balance  between  the  arterial  and 
venous  contents,  thus  compensating  for  the 
valve  lesion  ;  and  the  process  by  which  this 
IS  effected  demands  careful  consideration. 
Compensation. — Compensation  is  effected 


differently,  according  to  the  form  of  disease. 
It  may  be  stated,  generally,  that  it  consists 
in  hypertrophy  of  the  cavity  immediately 
behind  the  defect.  Now  hypertrophy  means 
increased  contractile  power,  and  this  means 
better  filling  of  the  arteries,  and  consequently 
increased  arterial  tension.  Thus  it  makes 
up  for  the  valvular  incompetency,  which 
tends  to  lessen  arterial  tension.  "When  the 
increased  power  of  the  ventricle  exactly 
balances  the  effects  of  the  valvular  mischief, 
the  compensation  is  complete. 

In  aortic  stenosis,  hypertrophy  of  the  left 
ventricle  is  the  mode  in  which  compensation 
is  effected  ;  the  obstacle  to  the  blood-cm-rent 
is  overcome  by  the  increased  muscular 
power. 

In  aortic  insufficiency  there  is  some  dila- 
tation of  the  ventricle  as  the  primary  result 
of  the  lesion.  This  is  counterbalanced  by 
greater  hypertrophy ;  and  as  long  as  the  dila- 
tation does  not  progress,  the  insufficiency  is 
compensated  for.  A  sufficient  excess  of  blood 
is  thrown  into  the  aorta  at  each  systole  to 
allow  for  the  regurgitation  during  each 
diastole;  and  thus  the  balance  is  maintained, 
though  not  always  equably. 

In  mitral  lesions  the  left  auricle  is  dilated 
as  the  primary  consequence  of  the  condition 
of  the  valves ;  hyjjertrophy  follows,  but  is 
insufficient  to  prevent  increased  fulness  of 
the  pulmonary  veins.  This  impedes  the 
circulation  in  the  lungs  ;  and  increased  ten- 
sion in  the  pulmonary  artery  soon  begets  the 
necessary  hypertrophy  of  the  right  ventricle. 
It  is  by  means  of  this  increased  power  of  the 
right  ventricle  that  the  blood  is  driven  through 
the  lungs  in  spite  of  the  defect  in  the  left 
heart,  and  pulmonary  stasis  is  prevented; 
and  the  blood  entering  the  left  am-icle  under 
greater  vis  a  tergo,  the  compensation  of  the 
valvular  defect  is  effected.  The  compensa- 
tion, from  the  nature  of  the  means  on  which 
it  depends,  is  manifestly  less  perfect  than  in 
aortic  lesions. 

On  the  right  side  of  the  heart  similar 
modes  of  compensation  are  observed. 

The  basis  of  the  salutary  changes  just  de- 
scribed is  increased  cardiac  nutrition ;  and, 
consequently,  a  free  coronary  circulation  is  a 
necessity.  Conditions  which  interfere  with 
this  prevent  compensation,  and  so  diminish 
the  dm-ation  of  life.  Wherever  the  compen- 
sation begins  to  fail,  dilatation  of  the  cavities 
and  vessels  behind  the  lesion  commences. 
This  may,  however,  be  checked,  and  the 
power  of  the  heart  restored  for  a  time. 
Sooner  or  later,  however,  changes  in  the 
nutrition  of  the  cardiac  muscle,  in  the 
vessels,  and  in  the  general  nutrition,  bring 
on  failiu'e  of  compensation.  The  cardinal 
symptom  in  such  cases  is  weakened  contrac- 
tile power  of  the  heart,  or  asystolie  (Beau). 
In  this  state,  the  cavity  chiefly  affected  has 
no  longer  power  to  expel  its  contents  fully 
into  the  vessels,  and  consequently  becomes 
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gradually  and  increasingly  distended.  Fail- 
ing compensation  in  aortic  valve-disease 
manifests  itself  by  dilatation  of  the  left 
ventricle,  and  the  development  of  secondary 
mitral  insufficiency.  Similar  retro -dilatation 
marks  the  failure  in  mitral  cases,  only  here 
it  is  the  right  ventricle  which  dilates,  and 
tricuspid  insufficiency  and  general  venous 
stasis  are  added  to  the  pre-existing  pul- 
monary engorgement. 

The  earliest  symptoms  of  failing  compen- 
sation are  attacks  of  palpitation  from  very 
sHght  exertion  or  excitement,  or  during 
sleep.  Irregularity  of  the  pulse  soon  follows, 
if  it  have  not  previously  existed.  This  is 
especially  the  case  in  mitral  disease.  The 
irregularity  is  due  not  so  miich  to  true  car- 
diac intermission  as  to  abortive  contractions, 
which  do  not  reach  the  wrist ;  or  to  contrac- 
tions unequal  in  force,  or  in  the  quantity  of 
blood  expelled.  The  pulse  is  small,  unequal, 
irregular,  and  compressible.  In  aortic  val- 
vular disease  true  intermissions  occur,  and 
are  of  grave  import.  With  failing  cardiac 
power  there  usually  supervene  cardiac  op- 
pression, anginous  attacks  from  distension  of 
the  cavities  of  the  heart,  and  faintness  and 
giddiness  from  cerebral  antemia. 

Visceral  complications. — The  most  im- 
portant of  the  associated  disorders  of  chronic 
valvular  disease,  depending  on  defective  con- 
traction of  the  heart,  are  the  visceral  coDges- 
tions. 

In  the  lungs,  the  habitual  engorgement  of 
mitral  diseases  produces  a  hyper-secretion  of 
mucus  and  a  state  of  chronic  catarrh.  The 
blood-vessels  also  undergo  changes  from  the 
excessive  intravascular  pressure,  and  become 
dilated,  varicose,  and  atheromatous  ;  whence 
oedema  and  haemorrhage  arise.  In  mitral 
stenosis  especially,  grave  and  frequent 
attacks  of  hsemorrhage,  with  laceration  of 
the  pulmonary  substance,  are  liable  to  occur; 
these  attacks  are  called  pulmonary  apoplexy, 
and  the  lung-condition  splenisation.  The 
lungs,  from  long-continued  congestion  and 
cedema,  undergo  brown  induration.  The 
varicose  condition  of  the  vessels  in  the 
alveoli  interferes  with  oxidation,  both  by 
favouring  stasis  and  by  mechanically  nar- 
rowing the  alveoli,  and  so  aids  in  the  dete- 
rioration of  blood,  which  the  other  visceral 
congestions  favour. 

In  the  liver,  the  general  venous  stasis  is 
felt  by  the  obstruction  to  the  passage  of 
blood  from  the  hepatic  veins  into  the  in- 
ferior cava.  Passive  congestion  ensues,  and 
'  nutmeg  liver  '  results.  This  term  '  nutmeg 
liver  '  refers  to  the  rough  changes  in  the 
viscus,  the  dark  congested  centre  of  each 
lobule  being  surrounded  by  a  paler  area.  In 
course  of  time  the  compression  of  the  central 
cells  of  each  lobule  by  the  distended  veins 
leads  to  atrophy,  and  the  growth  of  a  hyaline 
fibroid  tissue,  which  causes  the  toughness; 
the   liver,   from  being    large,   shrinks  in 


very  chronic  cases  to  half  its  size  ;  and  the 
condition  may,  like  true  cirrhosis,  lead  to 
ascites.  The  passive  congestion  in  the  liver, 
as  in  the  lung,  causes  catarrh  of  the  tubes, 
and  may  thus  be  productive  of  jaundice. 
Amongst  other  symptoms  associated  with 
the  hepatic  congestion  may  be  mentioned 
haemorrhoids  and  epistaxis. 

The  sjjleen  is  a  very  easUy  distended  organ, 
and  suffers  like  the  liver,  but  frequently 
before  it ;  and  this  may  j)artly  account  for 
the  pain  in  the  early  stages,  which  is  com- 
plained of  beneath  the  left  ribs.  In  long- 
standing cases  the  spleen  becomes  tougher, 
and  the  capsule  opaque  and  thickened;  while 
haemorrhagic  infarcts  are  common. 

From  the  hepatic  congestion  there  natu- 
rally follows  distension  of  all  the  other  radicles 
of  the  portal  vein  ;  hence  the  congestion  and 
chronic  catarrh  of  the  stomach  and  intestines, 
which  impede  digestion  and  assimilation,  and 
so  reinforce  the  other  causes  producing  the 
cachexia  of  chronic  valvular  disease. 

In  aU  cases  of  valvular  disease,  when  the 
mechanical  effects  extend  to  the  general  cir- 
culation, the  function  of  the  hidneys  is  more 
or  less  disordered.  The  first  stage  of  general 
circulatory  trouble  is  lessened  arterial  ten- 
sion ;  this  makes  itself  felt  iu  lessened  pres- 
sure in  the  Malpighian  tufts,  and  is  manifested 
by  scanty,  dense,  high-coloured  urine.  When 
the  more  advanced  circulatory  trouble — 
namely,  general  venous  stasis — is  developed, 
a  further  change  takes  place  in  the  urine. 
The  arterial  antemia  keeps  it  still  scanty  and 
dense,  but  the  venous  stasis  in  the  kidney 
leads  to  the  transudation  of  seriun — a  dropsy 
of  the  kidney,  as  it  were  ;  and  consequently 
albumen  appears  in  the  urine.  Long-con- 
tinued venous  congestion  ends  in  structural 
changes,  which,  as  elsewhere,  consist  in  con- 
nective-tissue hyperplasia  and  degenerative 
(rarely  fatty)  changes  in  the  tubules.  These 
renal  changes  sometimes  add  uraemia  to  the 
patient's  ailments. 

In  the  brain  decided  alterations  are  not 
found,  except  when  a  detached  vegetation 
produces  embolism  and  its  special  pheno- 
mena. The  brain-substance  is,  however, 
generally  cedematous,  and  the  membranes 
are  thickened.  Delirium  is  an  occasional 
symptom  in  heart-disease,  and  when  present 
to  any  great  degree  is  of  evil  import.  The 
blood-vessels  of  the  general  circulation  are 
frequently  affected  with  atheroma  in  hyper- 
trophy of  the  left  ventricle,  and  it  is  these 
degenerative  changes,  as  well  as  embolic 
aneurysm,  which  favour  the  occurrence  of 
apoplexy. 

General  dropsy. — The  mechanical  impedi- 
ments to  the  circulation  which  produce  these 
several  visceral  congestions,  also  manifest 
themselves  in  the  general  dropsy  which  is 
common  in  the  last  stages  of  heart-disease. 
The  dropsy  begins  as  a  puffiness  of  the  ankles, 
especially  the  left,  at  bedtime.    The  general 


HEAET,  VALVES  AND  ORIFICES  OF,  DISEASES  OF 


847 


venous  stasis,  thus  first  indicated,  advances 
slowly  and  surely,  if  not  checked,  to  general 
anasarca,  and  even  to  dropsy  of  the  serous 
cavities.  The  increased  venous  tension,  and 
the  hydrsemia  of  blood  deterioration,  are  the 
causes  of  this  serous  transudation,  which 
shows  itself  first  in  the  feet,  the  most  dej^en- 
dent  i^ortions  of  the  body,  where  the  pressure 
of  the  blood-column  is  naturally  greatest. 
The  horizontal  posture,  by  distributing  the 
pressure,  is  sufficient  at  first  to  disperse  the 
oedema  of  the  ankles.  General  anasarca  is 
much  more  frequent  in  mitral,  especially  the 
regurgitant  form,  than  in  aortic  lesions. 

In  some  cases  a  solid  form  of  oedema  is 
observed.  This  occurs  mostly  in  the  last 
stages  of  valvular  affections,  and  is  due  to 
thrombosis  of  venous  trunks,  in  which,  the 
circiJation  being  much  impeded,  coagulation 
easily  takes  place.  The  termination  of  the 
external  jugulars  is  a  common  site  for  such 
thrombosis ;  and  the  left  innomiirate  vein, 
from  its  transverse  position,  and  from  its 
emptying  almost  at  right  angles  to  the 
current  in  the  superior  vena  cava,  is,  in  the 
writer's  experience,  more  commonly  ob- 
structed than  the  right.  Solid  oedema  is 
consequently  seen  more  frequently  on  the 
left  side  of  the  head  and  neck  and  in  the  left 
arm,  than  on  the  right  side. 

Defective  compensation. — The  phenomena 
just  described  are  associated  with  valvular 
diseases  of  the  heart,  as  the  conseqiiences 
of  partial  or  defective  compensation.  These 
conditions  are  more  or  less  developed  ac- 
cording to  the  individual  case,  and  conse- 
quently give  rise  to  symptoms  in  varying 
degrees.  These  symptoms  will  now  be 
described. 

Palpitation  is  intimately  related  to  the 
state  of  cardiac  nutrition  and  innervation, 
and  has  no  special  connexion  with  any  form 
of  valvular  disease.  Cardiac  pahi,  varying 
in  intensity  from  mere  uneasmess  to  the 
agony  of  angina,  is  most  common  in  aortic 
cases,  and  is  associated  with  endarteritis, 
particularly  at  the  root  of  the  aorta,  or  with 
dilatation  of  the  left  ventricle,  or  is  a  neur- 
algia of  the  cardiac  plexus.  In  mitral  affec- 
tions, pain  arises  from  over-distension  of 
the  left  auricle,  and  its  pressure  on  neigh- 
bouring parts,  and  later  on  from  dilatation 
of  the  right  ventricle.  Dyspnoea  may  be 
jiresent  m  any  form  of  valvular  disease,  but 
it  is  often  absent  from  the  earlier  history  of 
aortic  cases,  while  some  dyspnoea  is  always 
present  in  mitral  cases.  This  difference  is 
due  to  the  absence  of  pulmonary  congestion 
in  aortic  affections,  whilst  it  is  more  or  less 
present  from  the  first  in  mitral  aftections. 
The  dyspnoea  is  a  breathlessness  rather  than 
a  difficulty  of  breathing.  It  is  panting  and 
gasping  in  its  character,  with  acceleration  of 
the  rate.  It  is  aggravated  by  any  movement, 
and  often  comfjels  the  patient  to  sit  upright 
(orthopnoea).    Headache,  vertigo,  dreaming, 


night-frights,  and  sleeplessness  are  other 
symptoms,  which  depend  on  disordered  cere- 
bral circulation.  Sleeplessness  is  one  of  the 
most  distressing  of  all  symptoms,  and  can 
only  be  relieved  when  the  dyspnoea  is  les- 
sened. Other  more  special  symptoms  will 
be  found  in  certain  cases,  and  will  be  trace- 
able to  the  disturbances  in  the  cii'culation, 
which  the  j)articular  form  of  valvular  disease 
has  engendered. 

Physical  signs. — The  physical  signs  asso- 
ciated with  valvular  affections  may  be  said 
to  be — first,  those  of  alteration  in  the  size  of 
the  heart ;  and,  secondly,  those  of  mechanical 
disorders  of  the  circulation ;  together  with 
one  or  more  endocardial  murmurs.  The  per- 
sistence of  a  murmur  is  the  cardinal  sign, 
and  if  the  murmur  be  either  diastolic  or 
praesystolic  in  its  rhythm  it  is  of  absolute 
value.  A  systolic  mm-mur  may  be  caused 
by  poverty  of  lilood — anaemia,  especiaUy  at 
the  base  of  the  heart.  But  in  such  a  case — 
that  is,  in  haemic  miu-mur — there  is  no  car- 
diac hypertrophy,  as  indicated  by  increased 
cardiac  dulness,  though  there  is  often  nervous 
over-action  of  the  heart.  There  is  no  ac- 
centuation of  the  pulmonary  second  sound, 
inasmuch  as  there  is  no  extra-fulness  of  the 
pulmonary  blood-vessels  from  obstructed 
circulation.  The  pulse  in  anaemia  is  generally 
quick,  ample,  and  compressible,  but,  withal, 
jerky;  while  with  an  organic  systolic  murmur 
it  is  generally  slow,  rising  gradually  under 
the  finger,  and  not  very  compressible  (aortic 
stenosis),  or  small,  irregular,  and  unequal 
(mitral  insufficiency).  The  clinical  methods 
of  investigating  valvular  lesions  are  mainly 
insi:)ection,  palpation,  percussion,  and  auscul- 
tation. The  signs  of  each  form  of  valve - 
disease  are  stated  below ;  and  on  these  the 
special  diagnosis  rests. 

Diagnosis. — In  Aortic  stenosis  there  is 
often  some  prominence  of  the  prfecordial 
region,  and  a  steady  forcible  impulse  is  per- 
ceived below  and  to  the  left  of  its  normal 
position.  A  thrill,  systolic  in  time,  may 
often  be  felt  at  the  base  of  the  heart.  On 
auscultation,  a  loud,  frequently  rough,  rasp- 
iiag,  sometimes  musical,  murmur  is  heard 
with  the  first  sound  at  mid-sternum,  and 
also  at  the  second  right  intercostal  space. 
The  murmur,  commencing  with  the  first 
somid,  extends  to  the  succeeding  second 
sound,  which  is  often  not  very  distinct.  In 
relative  stenosis  with  a  dilated  aorta,  the 
murmur  is  softer,  and  the  second  sound 
sometimes  louder  than  normal.  The  mur- 
mur of  aortic  stenosis  is  audible  all  over  the 
upper  part  of  the  thorax,  especially  on  the 
right  side ;  is  conducted  along  the  great 
vessels  to  the  left  vertebral  groove,  and  it 
may  be  even  to  the  lower  dorsal  vertebrae  ; 
and  is  occasionally  heard  at  the  apex  of  the 
heart.  The  pulse  is  regular,  slow,  retarded 
by  the  narrowing  of  the  aortic  orifice,  and 
slowly  developed  imder  the   finger.  The 
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sphygmogram  (see  fig.  62)  shows  the  line  of 
ascent  to  be  oblique  or  broken,  instead  of 
nearly  vertical ;   the  summit  is  generally 
bluut ;  and  the  line  of  de- 
scent  shows   small  or  no 
secondary  waves,  and  ill- 
developed  dicrotism.  Aortic 
stenosis    when  moderate, 
Fia.  62.-Pulse-    ^^'luiring  only  hypertrophy 
tracing  in  Aor-     ?^  l^fl    ventricle  for 

tic  stenosis.  its  compensation,  is  often 
very  perfectly  remedied  by 
this  change,  and  produces  little  or  no  dis- 
order of  the  circulation.  This  is  also 
true  of  cases  in  which  roughness  of  the 
valves  or  vegetations  are  the  cause  of  even 
a  loud  murmur.  The  amount  of  hyper- 
trophy of  the  left  ventricle  is  the  surest 
guide  to  the  gravity  of  the  condition.  "When 
the  stenosis  is  very  great,  epileptiform  and 
syncopal  attacks  may  occur,  and  lead  to 
sudden  death.  When  the  compensation  fails, 
the  mitral  valve  often  yields  from  the  dila- 
tation of  the  left  ventricle,  and  degeneration 
of  the  papiUary  muscles.  Then  the  pul- 
monary second  sound  becomes  accentuated ; 
the  pulmonic  circulation  is  embarrassed ; 
and  dyspncea,  bronchial  catarrh,  pidmonary 
haemorrhage,  oedema,  and  cyanosis  supervene. 

In  Aortic  insufficiency,  inspection  dis- 
covers a  more  forcible  and  diffused  impulse, 
lower  than  natural,  sometimes  as  low  as  the 
seventh  intercostal  space,  and  outside  the 
nipple  line.  The  prsecordial  region  may  be 
bulging  from  the  violent  action  of  the  heart ; 
pulsation  may  be  seen  in  the  upper  inter- 
costal spaces  at  the  right  edge  of  the  sternum ; 
and  a  thriU  may  sometimes  be  felt  there,  and 
occasionally  as  low  down  as  the  heart  apex. 
The  great  vessels  of  the  neck  pulsate  visibly. 
The  area  of  cardiac  dulness  is  increased  in 
aU  directions,  but  mainly  vertically.  On 
auscultation,  a  mTurmur  is  heard,  replacing 
and  following  the  second  sound,  of  a  blowing 
or  hissing  character,  rarely  rough,  and  les- 
sening in  loudness  towards  its  end.  It  is 
usually  loudest  at  mid-sternum  and  in  the 
second  right  intercostal  space  ;  and  it  is  con- 
ducted upwards  to  the  right  clavicle,  but 
mainly  downwards  to  the  xij)hoid  cartilage. 
It  is  not  heard  at  the  back  of  the  chest.  It 
may  be  conducted  to  the  apex  of  the  heart 
rather  than  to  the  ensiform  cartilage  ;  and 
this  occurs,  in  the  writer's  opinion,  when 
the  posterior  or  mitral  segment  of  the  aortic 
valves  is  the  incompetent  one,  as  the  re- 
gurgitant current  then  falls  on  the  mitral 
valve,  and  the  murmur  is  thus  conducted  to  | 
the  apex.  The  second  sound  may  be  wholly  ' 
lost  at  the  base  of  the  heart,  being  replaced 
by  the  murmm- ;  but  in  some  cases  it  is 
audible — this  being  due  either  to  normal 
closure  of  one  or  two  aortic  segments,  or  to 
the  propagated  pulmonic  second  sound.  If 
audible  in  the  carotids,  the  second  sound  is 
aortic,  and  is  of  some  value  as  indicating  ; 


partial  competency  of  the  valves.  The 
second  sound  is  often  audible  at  the  apex. 
The  first  sound  at  the  base  is  ahnost  always 
modified,  being  generally  murmurish  and 
often  obscured  by  a  systolic  murmur,  due  to 
slight  obstruction  from  thickening  of  the 
valve-segments,  or  to  relative  stenosis  and 
the  vigour  of  the  ventricular  systole.  In 
some  cases  there  is  no  distinct  first  sound 
audible  at  base  or  apex  ;  its  absence  being 
possibly  due  to  noiseless  closure  of  the  mitral 
valve  by  the  intra- ventricular  blood-pressure 
before  the  systole  occurs.  Thus  in  cases  of 
free  regurgitation,  both  first  and  second  sound 
may  be  absent  over  the  left  heart ;  but  on  lis- 
tening over  the  femoral  artery  with  a  binam-al 
stethoscope  lightly  applied,  the  two  sounds  of 
the  heart  can  sometimes  be  heard.  In  the 
majority  of  cases  the  insufftciency  is  no  doubt 
associated  with  some  stenosis,  and  the  mur- 
mur is  double — a  short  rough  systohc  portion, 
with  a  softer,  longer,  and  more  hissing  dia- 
stolic portion.  This  double  murmur  might 
be  well  called  the  up  and  down  murmur  of 
aortic  valve-disease  :  the  two  descriptive 
words  indicating  the  length,  and,  to  some 
extent,  the  characters  of  its  component  parts. 

The  signs  connected  with  the  j)ulse  in  aortic 
insufficiency  are  very  significant.  As  the 
pulsations  of  the  aorta  are  visible  to  the  right 
of  the  sternum,  so  the  arteries  often  beat 
visibly  all  over  the  body,  even  to  the  radial, 
temporal,  and  dorsal  arteries  of  the  foot. 
The  ophthalmoscope  has  shown  the  same 
phenomenon  in  the  central  artery  of  the 
retina.  This  remarkable  movement  of  the 
arteries  is  due  to  two  causes — first,  to  the 
hypertrophy  and  dilatation  of  the  left  ven- 
tricle, which  throws  an  excessive  quantity  of 
blood  into  the  vessels  at  each  systole ;  and, 
secondly,  to  the  sudden  collapse  of  the  arte- 
ries, due  to  the  aortic  regurgitation.  The 
arterial  recoil  during  the  ventricular  diastole 
is  not  opposed,  as  in  health,  by  the  resistance 
of  the  perfectly  closed  aortic  valves,  and,  con- 
sequently, the  blood-column  is  not  sustained, 
and  the  arteries  collapse.  These  locomotive 
featm-es  in  the  pulse  are  generally  increased 
by  elevating  the  arm.  The  pulse  is  sudden, 
short,  large,  regular,  rapidly  collapsing,  and 
vibratory.  The  sphygmographic  tracing  brings 
out  these  characters :  the  line  of  ascent  is 
vertical  and  lofty ;  the  summit  is  sharp  and 
pointed ;  the  line  of  descent  falls  rapidly, 
and  is  broken  by  a  series  of  secondary  waves 
due  to  vibratory  conditions,  but  has  an  iU- 
developed  dicrotism.  The  post-dicrotic  por- 
tion of  the  tracing  falls  rapidly,  from  the 
absence  of  a  sustained  blood-column.  The 
longer  and  more  oblique  this  portion  of  the 
tracing,  Cfsteris  ixirihus,  the  less  copious  the 
regurgitation  (see  fig.  63). 

Aortic  insufficiency  often  lasts  for  many 
years  without  producing  any  obvious  disturb- 
ance of  the  systemic  and  pulmonic  circula- 
tions ;  hence  the  absence  of  dyspnoea  and 
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CEdema.  The  hypertrojihy  and  dilatation  of 
the  left  ventricle,  which  form  the  compen- 
sation, suffice  to  prevent  ill  effects.    At  each 


Fig.  63. — Pnlse-tracing  in  Aortic  InsntBciency. 

systole  the  dilated  ventricle  throws  sufficient 
blood  into  the  aorta  to  allow  for  the  reflux, 
and  to  maintain  a  fair  arterial  tension.  Thus 
the  compensation  is  i)erfect.  In  many  cases, 
however,  if  the  reflux  is  free,  and  the  coronary 
segments  of  the  aortic  valves  are  affected, 
the  coronary  arteries,  which  are  partly  filled 
by  the  arterial  recoil,  are  deprived  of  the  full 
force  of  the  blood-wave,  and  the  nutrition  of 
the  heart  consequently  suffers.  This  is  the 
great  source  of  failing  compensation,  and  the 
malnutrition  of  the  cardiac  muscle  soon 
leads  to  dilatation  of  the  ventricle,  secondary 
mitral  insufficiency,  and  atrophy. 

When  the  hypertrophy  is  excessive  (over- 
compensation), as  it  is  in  some  cases,  there 
are  flushings  of  the  head  and  face,  headache, 
vertigo,  and  violent  arterial  action  all  over 
the  body. 

In  Mitral  stenosis  there  is  rarely  any 
prominence  of  the  prsecordial  region ;  and  in 
its  earlier  stages  neither  increase  of  the 
cardiac  dulness,  nor  alteration  in  the  position 
of  the  impulse.  The  impulse,  when  regular, 
is  fairly  distinct,  but  it  is  often  very  irregular, 
and  is  associated  with  a  thriU,  which  pre- 
cedes, runs  up  to,  and  terminates  in  the 
impulse.  In  advanced  cases,  the  area  of 
cardiac  dulness  is  increased  laterally;  the 
impulse  is  diffused,  and  may  be  seen  in  the 
epigastrium  ;  this  indicates  hypertrophy  of 
the  right  ventricle,  which  sometimes  obscures 
the  left  ventricular  imjiulse  and  gives  rise 
to  epigastric  and  liver  pulsation.  The  left 
auricular  systole  may  occasionally  be  noticed, 
if  the  chest  be  thin,  in  the  third  left  inter- 
costal space.  The  sounds  heard  on  auscul- 
tation in  this  lesion  vary.  The  pathogno- 
monic sign  is  a  murmur  preceding  the  systole, 
and  ending  with  its  commencement.  This  is 
best  called  the  prwsystolic  murmur  (also 
'  auricular  systolic  ') ;  and  is  produced  when 
the  contracting  auricle  forces  blood  under 
high  pressure  into  the  ventricle.  It  is  the 
passage  of  a  stream  of  blood  in  a  state  of 
high  tension  mto  blood  already  in  the  ven- 
tricle which  causes  the  murmur.  The  first 
portion  of  the  blood  passes  from  the  auricle 
into  the  ventricle  noiselessly ;  and  it  is  only 
when  a  stream  of  higher  tension  is  forced 
into  it  by  the  true  auricular  systole  that  the 
murmur  is  developed.  The  murmur  is,  there- 
fore, short  in  most  instances,  occupying  the 


last  part  of  the  diastole ;  it  runs  up  to  the  first 
sound,  and  ends  abruptly  in  it.  The  ijosition 
in  which  the  murmur  is  best  heard  in  its 
typical  prassystolic  form  is  limited  to  the  left 
apex  itself  or  a  little  above— that  is,  lower 
than  a  mitral  regurgitant  murmur.  The 
funnel-like  shape  of  the  mitral  valve-curtains 
in  these  cases  accounts  for  this,  as  the  button- 
hole aperture  through  which  the  blood  passes 
is  closer  to  the  apex. 

This  murmur  is  soft  and  pufiing,  but  may 
be  harsh.  It  commonly  fills  only  the  last 
part  of  the  diastolic  period.  In  some  cases, 
with  greater  roughening  and  deformity  of  the 
valves,  the  murmur  is  longer,  rougher,  more 
roUing  or  grinding,  and  ends  abruptly  with 
the  first  sound,  which  is  very  flapping  in  tone, 
and  might  easily  be  mistaken  for  the  second 
soimd  conducted.  The  careful  observation  of 
the  impulse  or  of  the  carotid  pulse  with  the 
finger  while  auscultating,  is  necessary  in 
order  to  avoid  the  error.  Mitral  stenosis  de- 
velops three  murmurs  under  different  con- 
ditions of  the  valves  :  (1)  A  short,  softish  puff 
(sounding  like  voot)  immediately  preceding 
the  first  sound ;  (2)  a  short,  rough,  gi'inding 
murmur  (rrrh)  ;  and  (3)  a  long  murmur 
filling  nearly  all  the  diastole,  often  rough, 
but  varying  in  tone  in  some  cases.  These 
several  murmurs  increase  in  intensity  up  to, 
and  end  abruptly  with,  the  first  soimd.  The 
soft,  hissing  diastolic  murmur,  occasionally 
heard  at  the  apex,  which  lessens  in  intensity, 
and  ends  before  the  first  sound,  is  a  conducted 
aortic  (or  pulmonic)  miu-mur. 

A  special  peculiarity  of  the  praesystolic 
murmur  is  its  variability :  it  is  the  only 
organic  murmur  which  disappears  and  re- 
appears as  the  heart-conditions  change.  For 
instance,  a  murmur,  inaudible  while  the 
patient  is  at  rest,  is  developed  by  a  little 
exercise ;  or,  again,  an  irregular  tumultuous 
action  of  the  heart  masks  all  murmur,  which 
becomes  distinct  as  the  heart  steadies  down 
under  the  action  of  digitalis.  In  other  cases 
there  is  no  distinct  murmur,  but  only  a 
slightly  prolonged  and  rough  or  grinding  first 
sound,  while  the  mui-mm-  is  often  lost  as  the 
heart-failure  advances.  In  cases  of  mitral 
stenosis  there  is  accentuation  of  the  pul- 
monary second  sound,  from  the  greatly  in- 
creased tension  in  the  lesser  circulation : 
there  may  also  be  a  doubling  or  reduplication 
of  the  second  sound  at  the  base.  This  re- 
duplication is  a  sign  of  great  value  in  cases 
in  which  the  prolonged  or  grinding  first 
sound  is  the  only  sign.  The  reduplication 
of  the  second  sound  is  due  to  a  want  of  syn- 
chronous closure  of  the  pulmonic  and  aortic 
valves,  from  their  altered  relative  tension. 
A  doubling  of  the  first  sound  is  sometimes 
noticed,  probably  due  to  retarded  closm'e  of 
the  mitral  valve,  from  lessened  fulness  of  the 
left  ventricle. 

The  rhythm  of  the  heart  is  frequently 
greatly  disordered  in  mitral  stenosis,  and 
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also  in  mitral  insufficiency.  A  few  beats 
occur  regularly,  or  nearly  so,  and  then  a 
series  of  very  small  hurried  ones  follows,  to 
be  again  succeeded  by  stronger  and  better 
pulsations.  These  irregularities  are  referable 
to  the  varying  charges  of  blood  on  which  the 
ventricle  contracts.  The  over-distended  right 
cavities  and  the  left  auricle  contract  rapidly 
to  expel  their  contents,  but  the  narrowed 
mitral  orifice  does  not  allow  a  full  charge  to 
pass  into  the  ventricle ;  the  diastole  is  too 
short  for  this  purpose  ;  and  the  wave  of  con- 
traction passes  on  to  the  ventricle  from  the 
auricle,  producing  a  series  of  small  ineffec- 
tive pulse-beats,  each  representing  the  small 
charge  sent  into  the  aorta.  When  the  series 
of  ineffective  contractions  ceases,  the  next 
diastole  is  longer ;  and  the  succeeding  systole 
sends,  as  the  sphygmograph  shows,  a  fuller 
charge  into  the  arteries.  During  the  small 
irregular  beats  the  proesystolic  mm-mur  is 
often  indistinguishable,  but  it  is  again  heard 
with  the  succeeding  slower  and  more  effective 
beats.  This  irregularity  in  the  heart's  rhythm, 
however,  is  not  present  in  all  cases  of  mitral 


in  the  left  vertebral  groove.  If  not  atidible 
posteriorly  the  murmur  signifies  regurgitation 
through  a  narrowed  but  patent  mitral  orifice, 
and  may  indicate  mitral  stenosis,  in  the 
absence  of  either  a  presystolic  or  diastolic 
murmur.  The  mitral  systoUc  murmur  asso- 
ciated with  dilated  left  ventricle  or  enfeebled 
miiscle  is  not  usually  heard  posteriorly.  The 
murmur  is  usually  loud,  blowing,  and  distinct 
in  its  character,  keeping  the  same  tone 
throughout.  The  true  first  sound  is  generally 
obscured  by  it,  but  in  some  cases  may  be 
heard  throiagh  it,  and  is  then  due  to  the 
partial  closure  of  the  mitral,  or  to  the  action 
of  the  right  auriculo-veiitricular  valves.  The 
pulmonic  second  sound  is  commonly  accen- 
tuated. The  pulmonic  first  sound  has  in 
some  cases  a  murmurish  character,  probably 
due  to  hypertrophy  and  dilatation  of  the  right 
ventricle,  and  relative  stenosis  of  the  piilmonio 
orifice. 

The  radial  pulse  in  cases  of  fairly  perfect 
compensation  is  regular,  but  quick,  small, 
weak,  and  easily  comijressible ;  and  the 
sphygmograph  shows  low  tension,  and  an 


Fig.  Gi. — Pulse-tracing  in  Mitral  Stenosis. 

stenosis.  In  some  instances  the  heart's  action 
and  the  pulse  are  regular.  The  sphygmo- 
graph in  such  cases  records  a  small  pulse  of 
low  tension,  with  a  little  inequality  in  the 
volmne  of  the  beats  ;  this  inequality  is  often 
increased  by  exercise.  In  other  cases  the 
pulse-tracing  is  small,  irregular,  and  unequal 
in  its  pulsations,  and  marked  by  true  and 
false  intermissions  (see  fig.  64). 

In  the  earlier  stages  of  mitral  stenosis  the 
face  may  be  pale,  and  the  congestive  symp- 
toms which  mark  mitral  insufficiency  are 
absent  tiU  the  later  stages.  This  form  of 
valvular  lesion  gives  rise  more  commonly 
than  mitral  insufficiency  to  haemorrhagic 
infarction  in  the  lungs ;  but  in  other  respects 
the  pulmonary  and  systemic  circulations 
suffer  in  the  same  way  as  described  in  the 
other  form  of  mitral  disease. 

In  Mitral  insufficiency  inspection  discovers 
some  slight  prominence  of  the  prsecordial 
Tegion,  with  increased  impulse,  the  apex  often 
beating  to  the  left  of  the  nipple  line.  The 
area  of  cardiac  dulness  is  augmented  mainly 
in  a  lateral  direction,  from  the  hypertrophy 
of  the  right  ventricle.  On  auscidtation,  a 
murmur  is  heard  with  the  first  sound,  and 
following  it ;  loudest  at  the  apex  ;  loud  along 
the  left  edge  of  the  heart ;  but  absent  or  not 
so  distinct  over  the  right  heart  and  at  the 
base.  The  murmur  is  propagated  towards 
the  left  axiUa,  and  is  audible  in  most  cases 


Fig.  65. — Pulse-traoiiig  in  Mitral  Insufficiency. 

inequality  in  the  size  of  the  pulsations.  In 
cases  of  less  perfect  compensation,  it  becomes 
irregular  and  intermittent.  In  aU  cases  the 
pulse-beat  is  weak  in  comparison  with  the 
vigour  of  the  ventricular  systole  {see  fig.  65). 

There  is  no  unusual  fulness  of  the  super- 
ficial veins  in  the  earlier  stages  of  mitral  in- 
sufficiency. Later,  when  the  right  cavities 
become  over-distended,  the  veins  of  the  neck 
becorne  full  and  may  even  pulsate.  This  is 
very  distinct  when  the  tricuspid  valve  gives 
way.  In  all  cases  slight  exertion  is  sufficient 
to  induce  dyspnoea ;  and  there  is  an  ever- 
present  tendency  to  bronchial  catarrh,  from 
the  congested  state  of  the  lungs.  "When 
asystole  comes  on,  the  murmur  becomes  less 
distinct;  the  heart's  action  is  rapid,  rrregfular, 
and  tumultuous ;  the  accentuation  of  the 
pulmonary  second  sound  is  lost;  dyspncea 
becomes  orthopnoea ;  and  cyanosis,  cedema, 
and  hsemorrliagic  infarction  of  the  lungs, 
with  general  and  visceral  dropsy,  close  the 
case. 

Many  cases  of  mitral  regurgitation  obtain 
fairly  perfect  compensation  ;  but  the  disease, 
like  mitral  stenosis,  of  necessity  entails  some 
dyspnoea  on  exertion,  and  keeps  up  con- 
stantly an  engorged  state  of  the  pulmonary 
vessels. 

Valvular  affections  of  the  right  heart, 
arising  from  disease,  are  rare.  Those  of  the 
pulmonic  valves  are  rare ;  cases  are  on  re- 
cord, however,  of  pulmonary  stenosis,  and 
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a  few  of  pulmonary  insufliciency.  In  the 
first  case  the  systohc  murmur  is  loud  and 
superficial,  and  is  heard  loudest  at  the  third 
left  costal  cartilage  close  to  the  sternum,  and 
in  the  second  left  intercostal  space  ;  it  is  not 
usually  conducted  across  the  sternum,  nor 
upwards  to  the  right  clavicle,  as  is  an  aortic 
murmur.  A  diastolic  pulmonic  murmur  is 
soft  and  blowing ;  and  is  heard  loudest  in  tlu' 
same  situations,  and  downwards  towards  the 
ensiform  cartilage. 

The  tricuspid  valves  are  more  frequently 
affected.  Tricuspid  insufficiency  is  indeed  a 
common  sequence  of  disease  of  the  left  side 
of  the  heart.  Structural  changes  in  these 
valves  are,  however,  rare.  Tricuspid  insuf- 
ficiency does  not  always  produce  a  murmur  ; 
when  present  this  is  soft  and  short,  and  is 
heard  nearer  the  middle  line  than  a  mitral 
murmm',  at  the  base  of  the  ensiform  carti- 
lage. The  pulsations  of  the  cervical  veins 
may  indicate  the  lesion  when  the  murmur 
is  absent. 

Tricuspid  stenosis  causes  a  prsesystolic 
murmur,  harsh  in  character,  loudest  at  the 
base  of  the  ensiform  cartilage  and  towards 
the  left  edge  of  the  sternum,  not  propagated 
towards  the  left  heart,  and  not  audible  at 
the  back  of  the  chest,  though  faintly  con- 
ducted along  the  stermun  to  the  base  of  the 
heart.  A  prtesystolic  thrill  may  be  present. 
Mitral  stenosis  has  been  observed  in  associ- 
ation with  this  lesion,  and  two  jJi'^esystohc 
mm'murs  may  be  made  out  in  such  cases. 

The  physical  signs  and  the  diagnosis  of 
combined  valve-lesions  remain  to  be  described. 
The  mitral  and  aortic  valves  may  each  be 
affected  with  stenosis  and  insufliciency,  from 
a  single  attack  of  endocarditis,  or  from  one 
lesion  arising  as  a  consequence  of  the  other. 
The  double  aortic  mm'miir,  already  described, 
indicates  the  aortic  combination ;  but  it 
must  be  always  remarked  that  the  systolic 
murmur  in  these  cases  may  exist  with  little 
or  no  actual  stenosis. 

In  the  double  form  of  mitral  disease,  either 
defect  may  exist  alone  at  first,  and  after- 
wards be  associated  with  the  signs  of  the 
second.  In  some  cases  the  praesystoUc 
murmm-  may  fail  to  be  heard,  and  a  systolic 
murmur  may  alone  be  audible ;  in  other 
cases,  there  is  a  prolonged  apex-murmur 
which  slightly  changes  tone  ;  in  other  cases, 
again,  a  short  grinding  prsesystoUc  murmur 
is  followed,  occasionally  at  an  interval,  by  a 
soft,  blowing,  systolic  one.  The  combination 
of  aortic  with  mitral  disease  may  be  recog- 
nised by  the  presence  of  then'  special 
murmurs. 

Prognosis.— It  is  very  diflicult  to  state 
general  rules  of  prognosis  in  valvular  affec- 
tions of  the  heart,  as  so  much  depends  on 
the  pecuharities  of  each  case.  There  are, 
nevertheless,  certain  broad  rules.  As  regards 
origin,  rheumatic  inflammation  is  less  serious 
than  degenerative  change,  which  occurs  later 


in  life,  and  is  necessarily  progressive.  Acci- 
dental rupture  is  the  gravest  form  of  origin. 
The  valve  afi'ected  is  also  a  prognostic 
element ;  but  any  attempt  to  arrange  cases 
in  order,  according  to  the  seat  of  the  valvular 
defect,  must  be  open  to  so  many  excejitions 
that  it  must  not  be  too  much  trusted. 
Speaking  generally,  however,  tricuspid 
lesions  are  gravest,  mitral  less  so,  and  aortic 
— especiaUy  aortic  stenosis — probably  least 
so.  When  the  heart  fails,  and  asystole 
supervenes,  the  prognosis  is  worse,  however, 
in  aortic  cases  than  in  mitral. 

Aortic  cases  are  often  fi-ee  for  years  from 
any  grave  symptoms.  When  the  murmm*  is 
conducted  to  the  left  apex,  the  prognosis  is 
more  favourable,  as,  the  aortic  segment 
affected  being  non-coronary,  the  muscle  of 
the  heart  is  not  robbed  of  its  blood.  The 
presence  of  the  second  sound  over  the  caro- 
tids is  favourable.  The  pulse-tracing  also 
affords  valuable  aid  in  prognosis,  as  it  gives, 
by  the  size  of  the  dicrotic  wave  and  the  ob- 
hquity  of  the  line  of  descent,  a  rough 
measm'e  of  the  amount  of  insufliciency. 
There  is  much  more  risk  of  sudden  death 
in  aortic  cases  than  in  mitral. 

In  mitral  lesions  the  dangers  arise  fr-om 
the  pulmonary  complications ;  embolism  is 
more  common  than  in  aortic  affections. 
I  Mitral  cases  can  be  rescued  from  asystole 
more  frequently,  and  die  of  advanced  cardiac 
cachexia,  generally  with  dropsy.  Under 
favourable  conditions  of  life,  requiring  little 
physical  exercise  and  causing  no  emotional 
excitement,  both  forms  of  mitral  disease  are 
compatible  with  many  years  of  life.  When 
they  are  conjoined,  the  prognosis  is  more 
imfavourable.  In  cases  of  sudden  insuffi- 
ciency, produced  by  rupture  of  the  valve- 
curtains  or  of  the  tendinous  cords,  death 
may  occur  very  rapidly  from  the  distm'bance 
of  the  circulation. 

The  whole  question  of  prognosis  tm-ns 
principally  on  the  state  of  the  myocardium. 
So  long  as  this  is  sound,  compensation  may 
be  maintained ;  the  moment  degeneration 
sets  in,  asystoly  and  all  its  evil  train  of 
symptoms  come  on.  Thus  asystoly  coming 
on  gradually,  without  any  previous  over- 
strain of  the  heart,  is  always  most  grave. 
Each  successive  attack  becomes  graver,  and 
the  visceral  congestions  which  accompany 
it  more  stubborn.  Albuminuria  is  a  marked 
index  of  the  gravity  of  the  congestion,  and 
is  serious  in  proportion  to  the  frequency 
with  which  it  has  occurred.  In  some  cases 
a  copious  flow  of  limpid  urine  is  a  very  grave 
symptom.  Dropsy  of  the  extremities,  and 
of  the  cavities  more  especially,  is  bad,  as 
indicating  failure  in  the  peripheral  cu'ciila- 
tion.  Next  to  the  cardiac  muscle,  the  state 
of  the  peripheral  vessels  is  most  important ; 
thus,  petechise  are  bad  signs  ;  while  atheroma 
and  other  conditions,  such  as  febrile  attacks, 
add  to  the  danger  by  interfering  with  the 
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circulation.  The  general  nutrition  of  the 
patient  suffering  from  valvular  disease  also 
enters  into  the  prognostic  problem.  There 
is  a  cachexia  proper  to  the  end  of  heart- 
cases,  which  is  due  to  the  gradual  deterior- 
ation of  the  nutritive  fluids  by  the  long- 
continued  visceral  congestions  which  hinder 
assimilation  and  excretion.  Blood  is  less 
perfectly  made  and  less  perfectly  purified  ; 
hence  the  steady  deterioration  of  cardiac 
cachexia,  which  is  always  of  evil  import  as 
regards  dm-ation  of  life.  Valvular  diseases 
are,  however,  in  numerous  instances  com- 
patible with  many  years  of  life — aortic  in 
fairly  active,  mitral  in  sedentary  persons. 
In  some  the  healthy  expectation  of  life  may 
be  attained;  and,  in  many,  years  of  com- 
paratively active  life  are  enjoyed.  In  the 
poor,  the  prognosis,  as  to  diuration,  is  not 
favourable ;  but  in  the  well-to-do,  aU  ob- 
servers see  many  cases  extending  over  a 
great  number  of  years. 

Tkeatment. — Valvular  affections   of  the 
heart,  whether  the  result  of  rheumatic  in- 
flammation or  of  degenerative  change,  are, 
as  a  rule,  incurable.    Some  few  cases  of 
rheumatic  origin  lose  the  signs  of  valvular 
disease,  and  are  practically  restored  by  the 
after-processes  (for  example,  contraction)  in 
the  inflamed  valve  ;  and  some  few  cases  also 
of  mitral  insufficiency,  associated  with  di- 
lated left  ventricle  and  softened  muscle,  are  ; 
cxired  by  treatment.    These  exceptions  are,  ■ 
however,  few  ;  and  as  we  cannot  repair  the 
valve -mischief,  in  the  vast  majority  of  cases,  ' 
our  treatment  must  be  directed  to  aid  the 
compensatory  hypertrophy,  and  to  check  the  j 
development  of  the  consequences  of  the  I 
defect.    The  maintenance  of  the  nutrition  of 
the  substance  of  the  heart  is,  therefore,  the  [ 
main  object  of  treatment;  just  as  the  state  j 
of  the  nutrition  of  the  heart  is  the  key  to 
the  prognosis.    On  this  account  the  general 
regimen  of  heart-qases  is  very  important. 

General  regimen. — The  diet  should  in  aU 
cases  of  valvular  disease  of  the  heart  be 
imstimulating  but  sustaining,  consisting  of  a 
good  proportion  of  albuminous  food  (under- 
done meat,  eggs,  poidtry,  and  fish),  with  wine 
in  moderate  quantity,  and  some  chalybeate 
water.  There  should  be  no  unnecessary  ex- 
citement of  the  heart,  either  by  exercise  or 
emotion.  All  athletics  and  violent  efforts 
should  be  avoided  by  the  young,  especially 
in  mitral  cases.  In  aortic  cases,  steady 
exercise  vsdthout  strain  is  beneficial.  The 
residence  should  be  so  situated  as  to  avoid 
the  necessity  of  exertion,  sudden  changes 
of  temperature,  cold,  and  damp.  The  chief 
object  of  the  regimen  should  be  to  prevent 
ansemia ;  hence  plenty  of  fresh  air  is  essen- 
tial. Tobacco  is  injurious.  In  early  life  over- 
exertion and  exposiu-e  to  cold — in  adult  life, 
emotional,  sensual,  and  dietetic  excesses  are 
the  chief  dangers.  The  propriety  of  marriage 
must  be  considered  in  each  case  on  its  merits. 


Women,  as  a  rule,  should  not  marry ;  when 
affected  with  mitral  disease  they  are  often 
barren.  To  men  marriage  is  more  generally 
permissible. 

Medicinal  treatment. — The  therapeutical 
treatment  varies  according  to  the  stage  of  the 
cardiac  disease.  The  mechanical  defect  of  a 
valve  first  makes  itself  felt  by  palpitation  and 
praecordial  pain  ;  these  symptoms  pass  away 
when  compensaliion  is  effected,  but  till  then 
require  treatment.  In  cases  of  mitral  dis- 
ease, tincture  of  digitalis  (1T[  x  doses)  relieves 
the  palpitation ;  chloric  ether  is  also  a  use- 
ful adjunct.  In  aortic  cases,  ether,  diffusible 
stimulants,  smaU  doses  of  opiimi  and  bella- 
donna, with  the  local  application  of  bella- 
donna to  the  praecordial  region,  are  valuable 
remedies. 

The  praecordial  pain,  mostly  retro-sternal, 
may,  when  severe,  require  a  few  leeches  or 
cupping,  but  generally  yields  to  mild  counter- 
irritants,  such  as  turpentine,  iodine,  or  mus- 
tard. Internally  the  bromides  are  useful ; 
when  the  pain  occurs  paroxysmally,  ethereal 
preparations  and  ammonia  act  well. 

When  the  compensatory  changes  in  the 
heart  are  effected,  the  palpitation  and  pain 
decline,  and  the  chief  indication  is  to  keep 
up  the  nutrition  of  the  heart  by  the  hygienic 
rules  above  given,  and  by  the  administration 
of  preparations  of  iron,  combined  with 
arsenic,  strychnine,  quinine,  and  mineral 
acids.  Chalybeate  waters  are  also  useful 
adjuncts.  The  syrup,  infusion,  and  tincture 
of  the  prunus  virginica,  are  preparations  of 
value  in  some  cases  after  the  use  of  digitalis. 
The  secretions  shoidd  be  carefully  watched, 
and  the  bowels  opened  freely  every  day,  so 
as  to  avoid  straining,  and  to  relieve  the 
portal  circulation.  The  quantity  of  urine 
should  be  daUy  noticed,  as  it  is  a  capital 
index  of  the  state  of  arterial  tension. 
Patients  in  whom  the  most  perfect  compen- 
sation exists  are,  nevertheless,  in  a  state  of 
imminent  trouble,  for  an  exaggeration  of  a 
physiological  act  or  emotion  may  disturb  the 
unstable  equilibrium  of  their  health.  In  most 
cases  the  compensation  breaks  down  sooner 
or  later ;  and  then  begin  the  symptoms  de- 
pending on  pulmonary  congestion  and  general 
visceral  engorgement,  with  the  consequent 
impoverishment  of  the  blood.  Dyspnoea 
marks  the  beginning  of  these  troubles ; 
anaemia  and  dropsy  the  close.  The  pul- 
monary congestion  soon  manifests  itself  by 
bronchial  catarrh,  which  requires  expec- 
torants in  various  combinations,  while  fric- 
tion, potdtices,  and  coimter-irritation  are 
applied  to  the  chest-waUs.  In  capillary 
bronchitis  vidth  rapid  pulmonary  congestion, 
it  is  sometimes  necessary  to  bleed  from  the 
arm  to  reheve  the  over-distended  cavities  of 
the  right  side  of  the  heart.  Nauseating  doses 
of  ipecacuanha,  or  actual  emetics  of  sulphate 
of  zinc,  are  sometimes  very  usefid. 

For  the  general  visceral  congestions  our 
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chief  remedies  are,  firstly,  diuretics ;  and, 
failing  these,  hydragogue  cathartics.  Of 
diuretics,  the  salts  of  potassium,  digitalis, 
squill,  broom,  chimaphila,  spirit  of  nitrous 
ether,  and  juniper  are  the  most  useful.  The 
hydragogue  cathartics,  which  relieve  the 
over-distended  portal  vessels  primarily,  and 
the  general  circulation  secondarily,  are  also 
most  valuable :  of  these  the  compound 
powders  of  scammony  and  jalap  in  20-  to 
40-graiii  doses ;  bitartrate  of  potassium  in 
electuary,  one  to  two  drachms,  every  morn- 
ing ;  sulphate  of  magnesium ;  compound 
scammony  pill ;  elaterin ;  senna ;  and  gam- 
boge are  the  most  trustworthy.  By  the 
judicious  use  of  an  occasional  pm-gative,  and 
the  administration  of  a  suitable  diuretic, 
aided  by  cupping,  poultices,  and  sometimes 
a  small  blister  over  the  loins,  combined  with 
rest  and  stimulants,  the  worst  cases  of  dropsy 
fi'om  cardiac  failure  are  often  saved. 

For  the  dyspnoea  and  the  insomnia,  two  of 
the  worst  symptoms,  we  have  a  remedy  of 
great  power  in  the  subcutaneous  injection 
of  morphine  in  doses  of  one-sixth  of  a  grain 
upwards.  This  remedy  acts  often  hke  a 
charm,  and  may  be  used  even  in  the  worst 
cases  of  both  mitral  and  aortic  disease,  but 
always  with  caution.  Albumen  in  the  urine 
does  not  necessarily  contra- indicate  its  use. 
In  some  cases  chloral  hydi-ate  and  bromide 
of  potassium,  alone  or  in  combination,  are 
valuable  remedies  for  the  insomnia  ;  of  new 
remedies,  urethan  and  sulplional  are  the 
best ;  paraldehyde  is  also  useful ;  but  they 
must  all  be  given  cautiously.  The  bromides 
may  be  prescribed  with  other  sedatives  such 
as  nitroglycerme  for  the  dyspnoea.  The 
compressed-air  bath  also  relieves  the  last 
symptom. 

Dropsy,  hke  the  visceral  congestions  with 
which  it  is  associated,  requires  the  use  of 
diuretics  and  hydragogue  cathartics.  When 
these  fail,  the  swollen  limbs  may  be  jjimc- 
tured  with  benefit.  Continued  friction  of 
the  limbs,  by  stimulating  the  vessels,  wiU 
often  cause  considerable  anasarca  to  dis- 
ai^pear.  The  drug  on  which  main  reliance 
must  be  placed  when  general  dropsy  super- 
venes is  digitalis.  It  is  jmr  excellence,  the 
cardiac  tonic.  ConvaUaria,  strophanthus, 
casca,  caffeine,  and  adonis  vernalis  are  other 
drugs  having  similar  action — strengthening, 
but  slowing,  heart-beat.  They  are  all  less 
trustworthy  than  digitalis.  Caffeine  is  a 
good  diuretic,  and  so  occasionally  is  conval- 
laria,  even  when  digitalis  has  failed.  Stro- 
phanthus is  generally  the  most  useful.  Digi- 
talis has  so  great  a  share  in  the  therapeutics 
of  heart-disease,  and  a  knowledge  of  its  action 
is  so  important,  that  it  must  be  discussed 
separately  and  last.  Whatever  views  may  be 
held  as  to  its  physiological  action,  its  greatest 
triumphs  are  seen  clmically  in  the  treatment 
of  valvular  diseases,  when  cyanosis,  distended 
jugulars,  dyspnffia,  congested  viscera,  dropsi- 


cal limbs,  scanty  mine,  tumultuous  heart- 
action,  and  quick,  irregular,  and  failing 
pulse,  indicate  asystole.  This  assemblage  of 
symptoms  is  mostly  seen  in  mitral  cases, 
and  it  is  precisely  in  this  class  that  the  drug 
is  most  valuable.  Untler  its  use  '  the  pulse 
grows  in  force,  fulness,  and  regularity ;  the 
arterial  tension  rises ;  the  pulmonary  con- 
gestion diminishes ;  the  kidneys,  before  in- 
active, wake  up  to  their  work ;  and  the 
j  advancing  dropsy  recognises  its  master  and 
:  beats  a  sullen  retreat.'  In  mitral  stenosis 
I  these  good  results  are  due  not  only  to  the 
increased  vigom'  given  by  the  drug  to  the 
contractile  power  of  the  heart,  but  also  to  the 
fact  that  by  its  slowing  action  the  diastolic 
period  of  each  revolution  is  lengthened,  and 
the  time  thus  increased  during  which  the 
distended  amicle  can  force  its  contents 
tlarough  the  narrowed  mitral  orifice  into 
;  the  left  ventricle.  Digitalis  here  not  only 
j  obtains  a  better  filling  of  the  ventricle,  but  a 
more  efl'ective  discharge  of  its  contents  when 
filled  :  and  thus,  under  its  use,  beat  by  beat, 
the  general  and  pulmonary  venous  conges- 
tion IS  relieved.  In  mitral  insutliciency  it  is 
i  almost  equally  potent.  In  both  forms  certain 
of  its  good  effects  would  seem  to  be  due  to 
some  mfluence,  probably  through  the  pneunio- 
gastrie  nerves,  in  producing  contraction  of  the 
piaknonarj'  blood-vessels.  It  is  perhaps  this 
property  which  makes  it  valuable  in  pul- 
monary hfemorrhages,  independent  of  heart- 
disease. 

In  aortic  valvular  diseases  digitalis  is  not 
so  valuable  a  remedy.  In  these  cases  the 
assemblage  of  symptoms  mentioned  above  is 
not  met  with,  except  sometimes  in  the  later 
stages,  when  the  mitral  valve  is  secondarily 
affected,  and  the  case  is  not  one  of  pure 
aortic  disease.  In  these  compound  cases 
;  the  drug  is  valuable,  especially  Ln  combina- 
'  tion  with  stimulants.  In  aortic  insufficiency 
alone,  the  slowing  action  of  the  digitalis 
I  produces  evil  by  mcreasing  the  length  of  the 
diastolic  period  of  each  revolution,  dmiug 
which  the  regurgitation  takes  place.  The 
force  it  may  give  to  the  systole  is  no  gain  in 
the  face  of  this  slowmg  action,  inasmuch  as 
the  aortic  recoil  gains  in  the  same  proportion 
as  the  ventricular  systole,  and  thus  forces 
blood  back  into  the  ventricle  with  increased 
vigour  during  the  lengthened  diastole.  It  is 
important  in  aortic  msufficiency  to  maintain 
the  frequency  of  the  cardiac  action ;  hence 
these  cases  are  so  constantly  the  better  for 
bodily  activity ;  and  so,  when  the  tonmg 
effects  of  digitalis  are  required,  it  should 
always  be  given  in  combination  with  ether 
and  ammonia,  to  keep  up  quick  action  of  the 
heart,  and  to  prevent  the  vertigo  and  syncope 
which  may  otherwise  occur.  When  there  is 
excessive  hypertrophy  in  cases  of  aortic  in- 
sufficiency, digitaUs  is  useful  sometimes  in 
quieting  paI[iitation,  reducing  excessive  fre- 
quency, and  lessenmg  headache  and  vascular 
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excitement.  Caffeine  given  with  senega,  aco- 
nite in  small  doses,  and  veratrum  vLride  also 
relieve  these  symptoms  ;  but  a  few  drops  of 
nitrite  of  amyl  inhaled  from  cotton-wool,  or 
nitroglycerine  tablets,  are  more  rapidly  and 
surely  beneficial  than  any  other  remedy.  In 
aortic  stenosis  digitalis  is  rarely  required. 
The  simple  mode  of  compensation  makes 
these  cases  require  httle  treatment.  Digi- 
talis is  sometimes  useful  in  combination  with 
stimulants  to  give  vigour  to  the  myoeardiimi, 
and  check  the  tendency  to  dilatation.  If  it 
slows  the  action  of  the  heart  notably,  its  effect 
becomes  hurtful.  Nux  vomica  often  prevents 
this. 

In  combined  valvular  lesions,  the  pre- 
dominant lesion  must  be  the  guide  in  the 
use  of  digitalis ;  but  it  may  be  given  advan- 
tageously whenever  the  general  signs  of 
venous  stasis  are  present.  The  diuretic 
power  of  the  drug  is  one  of  the  best  tests  of 
its  beneficial  action.  Relying  on  this  test, 
the  writer  often  gives  digitalis  for  weeks, 
nay,  months  at  a  time,  and  obtains  improve 
ment  in  the  nutrition  of  the  heart  which 
lasts  long  after  its  discontinuance.  Digitalis 
effects  this  improvement  by  increasing  the 
vigour  of  the  coronary  circulation,  and  thus 
builds  up  new  heart-muscle  to  compensate  a 
valvular  defect.  In  aortic  cases  the  nutrition 
of  the  muscle  must  be  kept  up  by  iron, 
arsenic,  quinine,  strychnine,  and  stimulants. 

The  preparations  of  digitalis  which  may 
be  used  are,  the  powder  in  ^  to  1  grain  ;  the 
tincture  in  111  v  to  xxx  ;  and  the  mfusion  in 
5j  to  S'v.i  doses.  As  a  diuretic  in  cases  of 
dropsy,  the  old  combination  of  squill,  digi- 
taUs,  and  blue  pill  is  invaluable. 

B.  Walter  Foster. 

HEART,  Valves  of,  Aneurysm  of.— 

Definition. — A  valvular  aneurysm  is  a  cir- 
cumscribed pouching  or  sacculation  of  one  of 
the  valve-segments. 

Description. — Two  forms  of  aneurysm  of 
the  valves  of  the  heart  are  met  with.  In 
the  one,  the  whole  thickness  of  the  valve  is 
dilated  by  the  blood-pressure  to  form  the 
pouch ;  in  the  other,  one  of  the  lamellae  being 
ulcerated  by  endocarditis,  the  blood  pushes 
the  remaining  lamella  before  it  to  form  a 
sac.  The  second  form,  which  is  sometimes 
called  '  acute  valvular  aneurysm,'  occurs 
most  commonly  in  ulcerative  endocarditis. 
Valvular  aneurysms  vary  in  size  from  a  pea 
up  to  a  pigeon's  egg.  The  orifice  is  almost 
invariably  towards  the  greatest  blood-pres- 
sure— those  on  the  mitral  valve  opening 
towards  the  left  ventricle,  those  on  the 
aortic  valves  towards  the  aorta.  They  are 
usually  rounded  in  shape,  but  may  have 
irregular  prolongations  between  the  lameUse 
of  the  valves.  Valvular  aneurysms  are  some- 
times multiple.  The  valves  of  the  right  side 
of  the  heart  are  seldom  affected.  The  mitral 
valves  are  the  seat  of  the  larger  aneurysms. 


and  are  twice  as  often  aneurysmal  as  the 
aortic  valves. 

Valvular  aneurysms  terminate  commonly 
by  early  rupture,  giving  rise  to  perforation 
and  consequent  insufficiency  of  the  valve, 
and  often  leading  to  considerable  laceration. 
Rupture  occurs  more  rapidly  in  aneurysm  of 
the  aortic  valves.  Mitral  aneurysms  occa- 
sionally become  chronic,  and  filled  with 
coagulum ;  and  aortic  valve  aneurysm  may 
also  be  found  filled  with  solid  clot. 

Symptoms.  —  The  clinical  history  of  this 
form  of  disease  is  defective.  When  seated 
on  the  mitral  valve,  aneurysms  usually  give 
rise  to  no  signs  imtil  the  perforation  and 
laceration  of  the  valve  suddenly  develop  the 
murmur  of  mitral  insufficiency.  An  aneurysm 
of  one  of  the  aortic  segments  causes  a  soft 
systolic  murmur  over  the  valves,  which  one 
day,  as  the  sac  ruptures,  is  supplemented  by 
a  diastolic  murmur,  and  accompanied  by  the 
symptoms  of  aortic  insufficiency.  The  phe- 
nomena of  this  accident  are  similar  to  those 
of  sudden  rupture  of  an  aortic  valve. 

B.  Walter  Foster. 

HEART,  Wounds  of.— Synon.:  Fr. 

Blessures  dii  Carnr  ;  Ger.  Herzwunden. 

The  subject  of  woimds  and  other  injuries 
of  the  heart  belongs  more  properly  to  the 
domain  of  Surgery,  but,  being  in  several 
respects  of  much  medical  interest,  it  requires 
to  be  briefly  discussed  here. 

iETIOLOGY  AND  ANATOMICAL  CHARACTERS.  

Wounds  of  the  heart  may  be  punctured,  in- 
cised, or  lacerated ;  and  inflicted  with  a 
variety  of  weapons  or  other  sharp  bodies, 
as  well  as  with  projectiles,  especially  bullets. 
Traumatic  ruptures  and  contusions  form 
another  considerable  class  of  injuries  of  the 
heart,  which  chiefly  result  fi-om  falls,  crush- 
ing accidents  (for  example,  being  '  run  over '), 
kicks,  and  blows.  Injuries  of  the  heart  due 
to  the  entrance  of  foreign  bodies,  such  as  a 
needle  or  a  bone,  may  be  inflicted  in  some  rare 
cases  from  the  interior  of  the  oesophagus  or 
stomach ;  the  most  remarkable  case  of  this 
kind  being  one  of  wound  of  the  pericardium 
from  behind  by  the  point  of  a  sword  which 
a  juggler  had  attempted  to  '  swallow.' 

Post  mortem,  the  chest-wall  generally 
presents  evidence  of  the  wound  that  has  been 
inflicted.  The  pericardium  rarely  escapes 
injury.  Its  sac  is  found  to  contain,  blood  in 
recent  cases,  or  effused  lymph  or  pus  when 
life  has  been  preserved  for  a  few  days  or 
more.  The  walls  of  the  heart  at  the  seat  of 
injury  present  different  appearances,  accord- 
ing to  the  precise  nature  of  the  lesion. 
Punctured  and  incised  woimds  may  be  of  all 
sizes  ;  may  take  either  a  direct  or  an  oblique- 
direction  through  the  muscular  fibres ;  and 
are  generally  penetrating.  Bullet- wounds 
cut  away  a  portion  of  the  heart,  whether  at 
the  borders  or  fi:'om  the  thickness  of  the 
organ.    Traumatic  ruptures  present  special 
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characters  (see  Heart,  Eupture  of).  In  all 
the  varieties  of  injury  of  the  heart,  the  wound 
is  found  plugged  with  blood-clot,  the  edges 
being  either  infiltrated  or  ecchymosed  and 
tern.  In  cases  that  do  not  prove  rapidly 
fatal,  the  usual  signs  of  inflammation,  or 
healing,  and  even  cicatrisation,  are  foimd  in 
the  heart ;  or  aneurysm  of  the  cardiac  waUs 
may  be  developed  as  a  result  of  the  latter. 
The  valves  and  their  appendages  are  fre- 
quently incised  or  otherwise  injiu-ed.  In 
some  cases  a  portion  of  the  weapon,  pro- 
jectile, or  foreign  body  may  be  found  in  the 
heart.  The  ventricles — and  especially  the 
right  ventricle — are  the  parts  of  the  heart 
most  commonly  injured.  The  great  vessels, 
lungs,  and  the  arteries  of  the  chest-wall,  may 
also  be  wounded  in  different  instances. 

It  must  be  observed  that  a  blow  over 
the  heart  has  proved  instantly  fatal  with- 
out leaving  any  lesion  discoverable  post 
mortem.. 

From  these  resiUts  it  is  evident  that  wounds 
of  the  heart  may  prove  rapidly  fatal  by  loss 
of  blood,  by  compression  of  the  heart  result- 
ing from  haemorrhage  into  the  pericardium, 
or  by  shock ;  whilst,  at  a  later  stage,  peri- 
carditis, myocarditis,  and  secondary  haemor- 
rhage may  be  expected  to  supervene. 

Symptoms,  Couese,  and  Terminations. — 
In  about  one-third  of  recorded  cases  of  injury 
of  the  heart,  either  death  is  immediate — 
fainting,  convulsions,  and  the  other  symp- 
toms of  syncope,  as  weU  as  those  of  shock, 
being  the  prominent  phenomena,  along  vdth 
external  hsemorrhage ;  or  the  patient  drops 
dead  after  a  few  moments,  during  which 
time  he  may  have  undergone  considerable 
exertion.  In  a  second  class  of  cases,  the 
symptoms  of  syncope  or  of  shock  occwc  im- 
mediately, but  death  does  not  ensue  at  once. 
The  patient  then  lies  in  a  state  either  of  un- 
consciousness or  of  complete  prostration.  In 
the  latter  event  he  complains  of  a  sense  of 
great  debility,  prsecordial  oppression,  dys- 
pnoea, and  suffocation  ;  the  surface  is  cold, 
pallid,  and  trembling ;  vomiting  may  occur ; 
and  there  is  usually  haemorrhage  from  the 
region  of  the  heart.  Death  occurs  after 
minutes  or  hours,  either  from  exhaustion 
due  chiefly  to  contmued  or  repeated  loss  of 
blood,  or  from  compression  of  the  heart.  In 
a  third  series  of  cases,  the  course  is  more 
protracted.  The  patient,  after  suffering  from 
the  symptoms  just  enumerated,  but  in  a  less 
degree,  passes  through  the  various  phases  of 
constitutional  distiu'bance  commonly  observed 
in  severe  wounds,  complicated,  however, 
with  pericarditis,  myocarditis,  and  repeated 
haemorrhage  ;  and  dies  of  exhaustion  after 
an  ilhaess  of  weeks  or  months.  Lastly,  in  a 
small  proportion  of  cases,  the  patient  survives 
the  various  accidents  and  complications  just 
described,  and  the  wound  of  the  heart  heals  ; 
but  it  sometimes  happens  that  symptoms  of 
aneurysm  of  the  cardiac  walls,  or  of  incom- 


petence of  the  valvular  apparatus,  are  de- 
veloped as  the  result  of  the  lesion. 

Diagnosis. — Woimds  of  the  heart  can 
usually  be  diagnosed  without  difficulty  by 
the  situation  of  the  external  injury,  and  the 
severity  of  the  symptoms.  Similar  symp- 
toms may,  however,  follow  injuries  of  the 
great  vessels  in  the  neighbourhood  of  the 
heart,  or  of  the  arteries  of  the  walls  of  the 
chest,  if  the  haemorrhage  be  profuse ;  still, 
unless  there  be  almost  complete  certainty 
that  a  vessel  within  reach  is  the  only  seat 
of  the  bleeding,  the  diagnosis  should  be  left 
undecided,  and  all  dangerous  mterference 
avoided. 

Prognosis. — Injury  of  the  heart  is  gene- 
rally to  be  regarded  as  certain  to  end  in 
death ;  but  it  should  not  be  forgotten  that  as 
many  as  12  per  cent,  of  recorded  cases  are 
said  to  have  recovered.  Some  very  remark- 
able instances  have  occurred  of  recovery  after 
very  severe  mjury  to  this  organ  ;  for  example, 
a  case  in  which  a  bullet  was  lodged  in  the 
substance  of  the  heart  for  twenty  years 
(Brit.  Med.  Journ.,  March  23,  1867).  The 
prognosis  may  be  broadly  estimated  by 
the  severity  of  the  immediate  symptoms. 
Traumatic  rupture  of  the  heart  is  said  to 
have  invariably  proved  fatal. 

Treatment. — In  wounds  of  the  heart,  the 
haemorrhage  must  be  at  once  arrested  by  the 
usual  surgical  means ;  immediate  death  must 
be  prevented  by  cautious  stimulation  ;  and 
the  patient  must  be  kept  in  such  a  condition 
that,  whilst  life  is  preserved,  the  danger  of 
inflammatory  reaction  in  the  region  of  the 
heart,  and  of  fresh  haemorrhage,  is  reduced 
to  a  minimum.  It  is  on  this  account  that 
restorative  measures  are  to  be  guardedly 
employed  at  first,  and  resorted  to  in  the 
further  progi-ess  of  the  case  only  when 
urgently  indicated.  Absolute  rest  of  body 
and  mind  is  indispensable.  Nervine  and 
cardiac  sedatives,  such  as  bromide  of  potas- 
sium, morphine,  chloral-hydrate,  and  bella- 
donna, may  be  of  great  service  when  used 
with  judgment. 

J.  Mitchell  Bruce. 

HEARTBURN.— Synon.  :  Gardialgia.— 
Heartburn  is  a  hot  or  scalding  sensation, 
usually  referred  to  the  cardiac  orifice  of  the 
stomach,  but  in  some  cases  diffused  over  the 
whole  abdomen.  It  is  a  marked  symptom 
of  indigestion,  and  is  frequently  accompanied 
by  eructations  of  a  very  acid  character  ;  and 
the  fluid  rejected  from  the  stomach  produces 
a  sensation  of  scalding  in  the  throat  and 
oesophagus. 

iETiOLOGY. — Heartburn  exists  in  a  very 
marked  degree  in  dilatation  of  the  stomach, 
being  produced  by  the  decomposition  of  in- 
digestible food  retained  in  this  organ.  It 
constantly  accompanies  chronic  catarrhal 
gastritis,  the  retained  mucus  enclosing 
particles  of  food  in  a  state  of  decomposition, 
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which  set  up  fermentation  in  the  materials 
of  each  meal  as  soon  as  it  is  swallowed. 
Heartburn  is  common  in  the  later  period  of 
pregnancy,  probably  because  the  stomach  is 
60  displaced  that  it  is  unable  properly  to 
expel  its  contents. 

Teeatment. — This  sensation  is  best  treated 
by  antacids,  such  as  chalk,  magnesia,  alkahs, 
and  alkaline  waters.  Aperients  and  altera- 
tives may  be  necessary.  In  some  cases 
powdered  charcoal  relieves  it,  The  diet  also 
requires  careful  regulation.  All  articles  of 
food  containing  much  fat,  sugar,  or  starch, 
should  be  avoided.  The  use  of  tobacco 
should  be  interdicted;  the  writer  has  fre- 
quently seen  obstinate  cases  kept  up  by 
smoking  and  chewing.  Alcoholic  stimulants 
should  be  used  very  sparingly,  the  least  likely 
to  do  harm  being  brandy  mixed  with  Vichy 
or  potass  water.  The  writer  has  obtained 
good  results  by  substituting  gluten  bread  for 
the  ordinary  baker's  bread ;  and,  where  this 
could  not  be  taken,  has  found  advantage  from 
the  use  of  aerated  or  some  other  kind  of  un- 
fermented  bread.  Some  women  who  suffer 
severely  from  heartburn  when  pregnant  find 
rehef  from  eating  lettuce.       S.  Fenwick. 

HEART-CLOTS.— (See  Heaet,  Throm- 
bosis of. 

HEAT,  -Etiology  of.  — See  Disease, 
Causes  of ;  and  the  following  article. 

HEAT,  Effects  of  Severe  or  Ex- 
treme.—(^)  Constitutional  Effects  of 
Severe  Heat  acting  generally.— The 

constitutional  or  general  effects  of  exposure 
of  the  whole  body  to  high  temperatures  vary 
with  the  source  and  degree  of  heat,  the  slow- 
ness or  rapidity  of  transition  from  lower 
temperatures,  and  the  length  of  eiiposure, 
as  well  as  with  the  age,  constitution,  habit 
and  health  of  the  body ;  and  they  are  liable 
to  be  more  or  less  modified  or  obscured  by 
various  concomitant  cfrcumstances  and  con- 
ditions, such  as  the  barometric  pressure,  the 
hygrometric  state,  and  the  purity  or  impurity 
of  the  atmosphere. 

The  range  of  temperature  within  the  limits 
of  which  hfe  can  be  maintained  appears  to  be 
greater  in  the  case  of  man  than  in  that  of 
most  of  the  lower  animals,  in  virtue  of 
greater  power  of  accommodation  to  external 
influences,  without  undue  elevation  or  lower- 
ing of  the  temperature  of  the  body.  But  in 
every  case  any  such  combination  of  external 
circumstances  as  causes  the  temperature  of 
the  body  to  rise  10°  to  15°  above  the  normal 
standard  speedily  proves  fatal. 

1.  Artificial  heat. — Numerous  observa- 
tions and  experiments  show  that  in  dry  air 
exposure  to  very  high  temperatures  can  be 
horne,  during  periods  varying  with  circum- 
stances, without  danger  or  even  serious  in- 
convenience, the  temperature  of  the  body 
being  kept  down  within  safe  limits  by  evapo- 


ration from  the  surface  and  from  the  lungs. 
Thus,  in  Dobson's  experiments,  a  temperature 
of  210°  was  sustained  diuring  twenty  minutes ; 
Blagden  exposed  himself  dtiring  eight  minutes 
to  a  temperature  of  260° ;  Chantrey's  work- 
men were  accustomed  to  enter  a  drying  oven 
in  which  the  thermometer  stood  at  350°  ;  and 
Chabert,  the  '  Ffre  King,'  is  said  to  have  fre- 
quently exposed  himself  to  a  temperature 
of  from  400°  to  600°.  Glass-workers,  metal- 
founders,  gas-stokers,  engineers  in  steam- 
boats— especially  in  the  tropics — bakers' 
oven-builders,  and  others  constantly  carry 
on  their  work  in  temperatures  of  from  120° 
to  160°  or  even  higher — to  say  nothing  oi 
the  blasts  of  radiant  heat  to  which  some  are 
from  time  to  time  exposed.  In  moist  air, 
evaporation  from  the  surface  and  its  coohng 
influence  being  diminished  or  prevented, 
much  lower  temperatures  speedily  become 
insupportable.  Berger  was  unable  to  remain 
in  a  vapour  bath  the  temperature  of  which 
had  risen  from  106°  to  120°,  although  he  had 
easily  borne  a  temperature  of  230°  in  dry  air 
for  five  minutes.  When  the  natural  loss  oi 
heat  is  prevented  by  the  moisture  of  a  hot 
atmosphere — as  in  a  vapour  bath,  or  by  im- 
mersion in  a  hot-water  bath,  or  otherwise — 
the  temperatm-e  of  the  body  rises.  It  has 
been  found,  taken  in  the  rectum,  to  rise  as 
high  as  108°  in  eight  minutes,  and  even  to 
107°  (?)  in  thirty  minutes  in  a  vapour  bath 
of  127°  (Bartels) ;  and  in  a  hot-water  bath  ot 
104°  to  111°  the  temperature  taken  in  the 
mouth  has  been  found  to  rise  to  101*6° 
(Hosier). 1 

Dr.  Fleming  found  that  exposure  in  the 
Turkish  bath  during  an  hour  to  a  tempe- 
rature commencing  at  170°  and  gradually 
lowered  to  about  130°,  caused  the  tempera- 
ture of  his  body  (taken  by  a  specially 
devised  thermometer  in  the  mouth)  to  rise 
rapidly  during  the  first  ten  minutes  from 
a  normal  average  of  97-65°  to  99-2°  (a  rise 
of  1'55°)  ;  and  then  more  slowly  until  the 
end  of  fifty  minutes,  when  the  highest 
point,  101-3°  (a  rise  of  3-65°)  was  reached. 
His  pulse  rose  during  the  first  ten  minutes 
from  78  to  91  beats  in  the  minute,  and  like 
the  temperature  attained  its  maximum,  115, 
at  the  end  of  fifty  minutes.  His  breathing 
first  diminished  in  rapidity  from  22*5  to  20-8, 
and  then  increased  to  25-4  in  actual  rapidity, 
but  maintained  a  diminished  ratio  to  the 
pulse.  The  arterial  tension  seemed  to  be 
increased  by  the  greater  rapidity  of  the 
heart's  action,  combined  with  the  gorged 
state  of  the  capillary  circulation.  The 
quantity  of  material  eliminated  during  the 
hour  amoimted  to  forty-four  ounces.  The 
proportion  of  chlorides  in  the  urine  passed 
after  the  bath  (3-65  in  the  1,000)  was  little 

1  Leichtenstein.  General  Balneotherapeutics. 
Smith,  Elder  &  Co.,  1885. 

2  Journal  of  Anatomy  and  Physiology,  July 
1879. 
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more  than  half  that  in  the  sweat  (6"05)  col- 
lected during  the  bath,  and  much  less  than 
in  the  urine  previously  passed  (5'68).  The 
proportion  of  urea  in  the  lu-ine  was  shghtly 
increased,  and  the  sweat  contained  1"55  in 
the  1,000. 

The  effects  felt  by  those  exposed  to  great 
heat  vary  with  the  temperature,  the  length 
of  exposure,  and  collateral  cu'cumstances, 
such  as  impm'e  atmosphere,  physical  exer- 
tion, &c.  A  sensation  of  warmth,  at  first 
agreeable,  is  succeeded  by  one  of  opi^ressive 
and  then  painful  heat,  until  this  is  again 
relieved  by  the  estabhshment  of  copious 
evaporation  from  the  surface.  Pleasant 
stimulation,  and  some  degree  of  excitement 
of  the  nervous  and  muscular  systems,  are 
quickly  folk  wed  by  languor,  lassitude,  list- 
lessness,  feehngs  of  exhaustion,  indisposition 
to  mental  effort  or  muscular  exertion,  dizzi- 
ness, tendency  to  sleep,  faiiatness  and  uncon- 
scioujaess,  sometimes  accompanied  or  pre- 
ceded by  convulsions.  If  relief  is  not  afforded 
death  ensues.  If  timely  rehef  is  afforded, 
more  or  less  speedy  and  complete  recovery 
may  be  brought  about. 

If  the  symptoms  have  been  severe  and 
persistent,  or  if  the  sufferer  has  been  ex230sed 
to  repeated  attacks,  j^ermanent  damage  to 
the  health,  and  especially  to  the  nervous 
system,  almost  certaiuly  results,  in  spite  of 
apparent  temporary  recovery.  In  many  cases 
general  debility  and  deterioration,  in  some 
cardiac  troubles,  and  in  others  insanity,  have 
been  recorded  as  the  persistent  after-effects. 
Symptoms  and  conditions  closely  or  exactly 
resembling  those  of  simstroke,  may  be  pro- 
duced by  exposm-e  to  an  artificially  heated 
atmosphere,  or  to  blasts  of  radiant  heat  from 
fires  or  furnaces.    See  Sunstroke. 

Bernard,  Delaroche,  and  others  have  shown 
tl  iat  animals  exposed  to  temperatures  of  from 
130°  or  lower,  to  150°  and  upwards,  quickly 
die. 

The  post-mortem  examination  of  animals 
so  killed  showed  that  the  heart  had  entirely 
ceased  to  beat  at  the  moment  of  death,  and 
that  neither  it  nor  the  muscular  coat  of  the 
intestmes  coiJd  by  any  means  be  stimulated 
to  contract  again.  The  muscular  fibres  of 
the  heart  examined  microscopically  appeared 
rigid  and  coagulated  (Kiihne  and  Ranvier). 
Fm'ther,  the  blood  in  both  arteries  and  veins 
was  dark  coloured.  Rigor  mortis  set  in  very 
early,  and  general  decomposition  very  speedily 
commenced.  It  would  thus  appear  that 
(apart  from  sudden  shock  to  the  system  gene- 
rally) the  cause  of  death  from  exposure  to 
high  temperatures  is  to  be  foimd  in  the  effect 
produced  on  the  muscular  system  of  organic 
life,  and  especially  on  the  heart.  The  cardiac 
myosin  coagulates  at  115°  ;  and  at  a  temper- 
ature considerably  short  of  this  its  condition 
must  be  seriously  affected. 

Anatomical  Characters.  —  The  post- 
mortem appearances  met  with  in  the  human 


I  subject  in  cases  in  which  death  has  been 
attributed  to  the  general  effects  of  heat  have 
not  been  uniform,  jarobably  because  there 
has  been  in  most  cases  simultaneous  exposure 
to  other  deleterious  influences.  The  follow- 
ing case,  howe\  er,  recorded  by  C.  Speck '  is 
noteworthy.  A  girl,  set.  fourteen,  the  subject 
of  chronic  disease  of  many  of  her  joints,  was, 
on  the  advice  of  a  quack,  wrapped  in  a  sheep- 
skin warm  from  the  carcass,  laid  in  bed, 
surrounded  with  hot  loaves  fresh  from  the 
oven,  and  covered  by  the  clothes.  In  about 
an  hour  she  complained  of  pains,  especially 
in  one  arm.  She  soon  feel  asleep.  It  was 
noticed  that  her  chest  rose  and  fell  strongly. 
She  perspu'ed  freely,  and  the  sweat  was  fre- 
quently wiped  off.  She  became  very  pale, 
and  about  three  hours  after  the  commence- 
ment of  the  treatment  she  expired,  without 
having  recovered,  or  at  any  rate  manifested, 
consciousness.  On  post  mortem,  examina- 
tion the  next  day  (the  weather  being  cool 
and  dry)  advanced  decomposition  was  found ; 
the  blood  being  black  and  fluid,  and  the 
blood-vessels,  cavities,  and  tissues  generally 
full  of  gas.  The  heat  of  loaves  fresh  from 
the  oven,  such  as  were  put  round  the  child, 
was  found  to  be  185°. 

Treatment. — The  immediate  treatment  to 
be  adopted  in  the  case  of  those  sufl'ering 
from  exposure  of  the  whole  body  to  heat 
consists  essentially  in  removal  into  a  cooler 
and  purer  atmosphere ;  quiet  rest  in  the 
recumbent  position ;  fanning ;  cool  or  even 
cold  affusions  or  sponging,  especially  over 
I  the  head  and  spine — the  effect,  however, 
!  being  carefully  watched ;  and  the  adminis- 
tration of  cool  or  lukewarm  fluid  in  small 
quantity  at  a  time,  with  some  stimulant. 
Copious  draughts  of  cold  water  in  a  highly 
heated  state  of  body  are  liable  to  give  rise  to 
dangerous  or  even  fatal  results.  Bleeding  is 
not  to  be  recommended. 

The  a  fter-treatment  must  be  conducted  on 
general  principles,  and  determined  by  the 
condition  of  the  patient,  and  the  indications 
afforded  in  the  particular  case. 

2.  Climatic  and  Solar  Heat.— The 
effects  of  climatic  heat  experienced  on  tran- 
sition from  temperate  to  tropical  regions  are 
as  follows :  1st.  The  average  temperature 
of  the  body  rises  "5°  to  1°  according  to  Davy 
and  Crombie,  or  to  a  somewhat  greater  ex- 
tent according  to  others.  The  daily  fluctua- 
tions of  bodily  temperature  in  health  in 
India  correspond  to  those  in  England.  The 
normal  temperature  of  native  Indians  is 
about  half  a  degree  higher  than  that  of  Euro- 
peans (Crombie).  2nd.  The  pulse  is  quick- 
ened according  to  most  observers,  but  Rattray 
says  this  is  incorrect.  3rd.  The  breathing 
becomes  slower  and  less  deep,  falling  fi-om 
about  sixteen  to  about  twelve  or  thirteen  per 
minute.  Less  carbonic  acid  and  less  water 
1  Vierteljahrschrift  fiir  gerichtUche  Medicin, 
1874,  p.  249. 
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are  thus  exhaled.  4th.  The  skin  acts  much 
more  freely,  its  excretion  being  increased  by 
about  24  per  cent.  (Rattray).  The  continued 
hyperasmia  and  over-action  of  the  skin,  how- 
ever, are  liable  to  be  follovped  by  congestion 
and  obstruction  of  the  sweat  follicles,  giving 
rise  to  'prickly  heat.'  5th.  The  urine  is 
diminished  in  quantity,  and  in  amoxmt  of 
urea  and  chlorides.  The  experiments  of 
Becher  (confirmed  by  those  of  Forbes  Wat- 
son) showed  a  constant  relation  between  the 
temperature,  and  the  urea  and  chloride  of 
sodium  got  rid  of  by  the  kidneys.  As  the 
temperature  rose  from  50°  to  70°,  an  increase 
was  foimd  ;  but  with  a  further  rise  from  70° 
to  90°,  an  almost  equally  constant  diminution 
occurred.  6th.  The  appetite,  especially  for 
animal  food,  is  diminished,  and  the  digestive 
powers  seem  lowered.  7th.  Lassitude,  lan- 
guor, want  of  vigour,  indisposition  to  exer- 
tion, and  a  sense  of  exhaustion  of  mind  and 
body  are  experienced  in  degrees  varying  with 
circumstances;  the  depressing  effects  being 
most  felt  when  the  heat  is  not  only  great  but 
continuous  day  and  night,  and  when  the' 
atmosphere  is  moist. 

The  effects  of  the  radiant  heat  of  the  sun, 
as  distinguished  from  those  of  atmospheric 
heat,  are  not  well  made  out.  It  would  ap- 
pear probable,  however,  that  a  physiological 
effect  adverse  to  perspiration  is  produced  by 
the  direct  rays  (Parkes),  and  that  thus,  as 
well  as  from  rapid  evaporation,  the  skin 
becomes  dry,  and  liable  to  certain  struc- 
tural changes,  such  as  the  formation  of 
pigment. 

Exposure  to  the  direct  rays  of  the  sun,  or 
to  great  or  continued  heat  in  the  shade, 
especially  under  unfavourable  atmospheric 
and  general  conditions,  may  give  rise  to 
heat-fever,  heat-apoplexy,  or  one  or  other  of 
the  forms  of  sunstroke.    See  Sunstroke. 

{B)  LocalEflPectsof  Severe  Artificial 
Heat :  Burns  and  Scalds. — The  local 
effects  of  heat  vary  with  the  degree,  the 
length  of  exposure,  the  medium  of  appHca- 
tion,  and  the  part  acted  upon.  Burns  result 
from  '  dry,'  Scalds  from  '  moist '  heat. 

Signs  and  Symptoms. — First :  a  compara- 
tively slight  degree  of  heat  causes  vascular 
turgescence,  redness,  tingling,  pain,  and  ten- 
derness, which  soon  subside.  Desquamation 
of  the  epidermis  may  follow,  but  no  perma- 
nent trace  of  injury  is  left.  Secondly:  a 
higher  degree  causes  severe  burning  pain,  j 
and  great  redness  of  surface,  followed  by 
effusion  of  serum  beneath  the  cuticle  (vesica- 
tion). Complete  restoration  without  scar  is 
usually  effected.  Thirdly:  still  higher  degrees 
of  heat  or  longer  exposure  cause  intense  pain, 
and  immediate  destruction,  or  consecutive 
destructive  inflammation,  of  the  true  skin  to 
a  greater  or  less  depth.  Sloughing  and  sup- 
puration follow,  and  permanent  scarring  re- 
sults. Fourthly :  violent  heat  and  prolonged 
exposure  cause  complete  disintegration  and 


charring  of  the  structures  especially  acted 
upon,  followed  by  destructive  inflammation 
and  sloughing  of  others  to  a  still  greater 
depth  and  extent.  Loss  of  parts  and  more 
or  less  serious  deformity  and  scarring  neces- 
sarily result. 

The  separation  of  sloughs,  and  the  pro- 
cesses of  repair  after  severe  bm'ns,  take  place 
slowly ;  and  as  a  rule  the  patient  suffers 
much  more  acutely,  and  during  a  much 
longer  period,  than  after  other  forms  of  in- 
jury involving  equally  extensive  destruction 
of  tissue. 

The  constitutional  symptoms  a/nd  effects 
associated  with  burns  and  scalds  vary  with 
the  superficial  extent  and  situation,  rather 
than  with  the  depth  of  the  injury.  Thus  an 
extensive  bm-n  or  scald  over  the  abdomen 
affecting  only  the  skia  is  much  more  likely 
to  prove  fatal  than  a  deep  biirn  of  one  of  the 
extremities,  penetrating  even  to  the  bone,  but 
of  comparatively  small  superficial  area ;  and 
burns  over  the  front  of  the  abdomen  or  chest 
are  more  likely  to  prove  fatal  than  those  of 
similar  extent  over  the  back.  If  more  than 
half  the  surface  of  the  body  is  affected  the 
sufferer  rarely  recovers. 

In  severe  cases  death  may  result  from  shock 
to  the  system,  either  immediately  on  receipt 
of  the  injury,  or  after  a  period  of  from  two  or 
three  to  forty-eight  hours  or  more.  During 
such  time  the  sufferer  remains  in  a  state  of 
collapse  or  prostration,  with  paUor  of  com- 
plexion, lowness  of  temperature  (dependent 
probably  on  decreased  production  of  heat), 
coolness  of  breath,  small  or  imperceptible 
pulse,  dryness  of  tongue  and  mouth,  and 
sometimes  delirium,  rigors,  or  convulsions. 
In  about  half  the  fatal  cases  of  burns  death 
is  attributable  to  shock.  In  such  cases,  post- 
mortem examination  shows  only  congestion 
of  the  viscera,  and  especially  of  the  brain. 
In  some  instances,  however,  characterised 
by  painfully  laboured  and  frequent  efforts  at 
respiration,  tumultuous,  irregular,  feeble,  and 
very  frequent  action  of  the  heart,  and  great 
prascordial  distress,  death  would  appear  to  be 
due  to  cardiac  thrombosis,  rather  than  to 
simple  nervous  shock  (Brown).  In  many 
severe  cases  the  blood  has  been  found  on 
microscopical  examination  changed  in  ap- 
pearance, the  red  corpuscles  being  altered  in 
form,  or  separated  into  'numerous  Httle  bits  ' 
(Ponfick  and  Schmidt).  And  it  is  readily 
conceivable  that  such  destruction  of  corpus- 
cles may  cause  thrombosis  and  stasis  in 
various  organs,  especially  in  the  smaller 
branches  of  the  pulmonary  artery  (Silber- 
mann),  and  so  give  rise  to  severe  symptoms, 
and  even  lead  on  to  death. 

In  about  forty-eight  hours,  more  or  less,  if 
the  immediate  effects  of  the  injury  have  been 
sm'vived,  the  stage  of  reaction  and  inflamma- 
tion sets  in.  The  patient  revives,  and  some 
degree  of  general  pyrexia  becomes  manifest. 
The  ptilse  becomes  quicker  and  fuller;  the 
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temperature  rises  ;  and  the  burnt  part  begins 
to  discharge  pus,  usually  of  an  offensive 
odoiu'.  Thirst,  with  dry  red  tongue,  want  of 
appetite,  vomiting  and  constipation,  followed 
by  diarrhoea — sometimes  with  blood  in  the 
evacuations  —  are  commonly  experienced 
during  the  ensuing  period;  and  inflammation 
of  intenial  parts  often  occurs,  although  the 
special  signs  and  symptoms  afforded  may  be 
obsciure.  The  pleurie  and  lungs,  the  perito- 
neum, and  the  gastro -intestinal  mucous 
membrane  (particularly  that  of  the  duode- 
num) are  especially  liable  to  be  affected. 
Evidence  of  inflammation  of  one  or  more  of 
these  parts,  and  not  uncommonly  of  ulcera- 
tion of  the  duodenum,  is  afforded  on  post- 
mortem  exammation  in  cases  in  which  death 
has  occurred  during  this  period.  It  has  been 
suggested  that  capillary  embolism,  from  the 
presence  of  disintegrated  blood  in  the  ves- 
sels, may  cause  in  some  eases  the  lesions 
of  the  internal  organs  (Brown).  During  this 
period,  and  from  the  causes  indicated,  death 
occurs  in  about  30  per  cent,  of  the  fatal 
cases. 

In  the  course  of  about  a  fortnight  or  so 
under  appropriate  treatment,  as  a  general 
rule,  the  acute  symptoms  wiU  have  subsided, 
the  sloughs  will  have  separated,  and  granu- 
lation and  suppuration  will  have  become 
estabhshed  and  healing  will  gradually  take 
place.  But  a  low  form  of  chronic  inflam- 
matory mischief  in  the  internal  organs  may 
still  be  going  on,  and  lead  to  a  fatal  result 
sooner  or  later  ;  or  the  patient  may  sink, 
worn  out  by  suffering,  and  exhausted  by  the 
profuse  discharge  from  the  suppurating  sur- 
face, or  by  persistent  diarrhoea,  accompanied 
or  not  by  blood  in  the  motions.  Sometimes 
the  kidneys  are  affected,  and  blood  or  bloody 
casts  may  be  found  in  the  urme.  Pyaemia,  j 
erysipelas,  or  tetanus  may  occur  and  caus'' 
death  ;  but  there  would  not  appear  to  be  any 
special  liability  to  these  diseases  after  burns 
or  scalds. 

Treatment.  — Local  treatment.  —  Slight 
superficial  burns  of  small  extent  require 
little  in  the  way  of  treatment.  Immersion 
in  cold  water  according  to  some,  in  hot 
water  according  to  others,  or  exposure  be- 
fore the  fire,  affords  the  readiest  means  of 
obtaining  immediate  relief.  Afterwards  the 
part  may  be  covered  with  flour,  starch, 
oxide  of  zinc,  bismiith,  or  collodion,  and 
wrapped  round  with  cotton-wool  to  protect 
it  from  the  air  and  from  accidental  m-itation. 
In  cases  in  which  there  is  vesication,  the 
blisters  should  be  pricked,  the  serum  eva- 
cuated, and  the  cuticle  left  to  form  a  natm-al 
protective  covering,  which  may  be  advan- 
tageously strengthened  and  kept  in  position 
by  a  layer  of  collodion.  But  the  pimctures 
should  be  left  open.  Lint  soaked  in  oil,  or 
smeared  with  vaseline  or  some  such  mate- 
rial, should  be  applied,  and  the  whole  covered 
with  cotton-wool.    A  mixture  of  chalk  or 


whitening  and  vinegar,  of  the  consistence  of 
thick  cream,  is  said  to  form  an  excellent 
application  in  such  cases,  speedily  relieving 
pain,  and  helping  to  constitute  a  good  pro- 
tective covering. 

Severe  and  extensive  burns  and  scalds 
demand  in  their  treatment  the  most  careful 
management,  and  the  greatest  possible  pa- 
tience, gentleness,  and  firmness ;  for  even  if 
life  be  preserved,  the  most  pitiable  disfigure- 
ments and  deformities  are  liable  to  result 
from  cicatricial  contractions,  unless  proper 
preventive  measures  are  perseveringly  carried 
out. 

So  soon  as  may  be  after  the  injury,  the 
clothes  should  be  removed  from  the  patient 
with  the  greatest  care  —  being  cut  away 
piecemeal  if  needful,  and  not  removed  in 
siich  way  as  to  tear  off  epidermis  or  scorched 
or  charred  parts.  The  whole  bm'nt  surface, 
having  been  cleansed  as  seems  needful  by 
some  antiseptic  wash  or  spray,  should  then 
be  covered  as  quickly  as  possible  with  the 
dressing  considered  best,  and  enveloped  in 
thick  layers  of  antiseptic  cotton-wool  lightly 
bandaged  on.  For  cleansing  wash  or  spray 
solutions  of  borax  or  carbolic  acid  (weak), 
with  the  addition  or  previous  application  of 
cocaine,  are  perhaps  best.  Different  dress- 
ings have  been  advocated  from  time  to 
time.  One  seems  to  suit  best  in  some  cases, 
another  in  others.  But  antiseptics  should 
always  be  used.  Among  the  applications 
variously  recommended  may  be  mentioned 
the  old-fashioned  favourite  in  hospital  prac- 
tice— Carron  oil,  a  mixture  in  equal  j)arts 
of  luiseed  oil  and  lime  water.  Almond  oil 
or  olive  oil  may  be  substituted  for  the  lin- 
seed oil,  and  iodoform  or  a  little  carbolic 
acid  added  with  advantage.  White  lead, 
putty  made  thin  by  addition  of  oil,  calamine 
ointment,  carbolised  oil,  solution  of  carbonate 
of  sodium,  carbolic  lotion,  flour,  and  starch, 
are  among  the  other  materials  that  have 
been  recommended.  Among  the  best  prob- 
ably may  be  recommended  a  combination 
of  boric  acid  and  iodoform  with  vaseline, 
or  glycerine  and  oil,  as  a  basis.  What- 
ever the  material  selected,  it  should  be 
slightly  warmed,  and  applied  very  thickly 
spread  on  separate  strips  of  lint  in  such  way 
as  to  facilitate  future  dressing  bit  by  bit,  and 
so  as  to  avoid  extensive  exposiu'e  of  raw 
surface.  The  first  di-essing  should  be  allowed 
to  remam  undisturbed  as  long  as  possible — 
until,  indeed,  the  off'ensiveness  of  the  dis- 
charge, or  the  discomfort  of  the  patient 
indicates  the  necessitj'  for  its  removal.  The 
earlier  dressings,  however  gently  carried  out, 
occasion  so  much  suffering  to  the  patient 
that — in  the  case  of  children  especially — it 
is  often  desirable  to  administer  chloroform 
or  to  spray  the  parts  with  a  5  per  cent, 
solution  of  cocaine.  Poultices  are  sometimes 
useful  in  aiding  the  separation  of  sloughs. 
In  such  case  boracic  lint  soaked  with  warm 
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water  forms  an  excellent  substitute  for  the 
old  linseed-meal  poultice.  Any  needful 
washing  or  cleansing  is  best  done  by  aid  of 
the  steam  spray-producer,  a  weak  solution 
of  carboHc  acid  or  of  borax  being  used. 
When  suppuration  is  estabhshed,  and  the 
surface  clean,  the  application  may  be  varied 
according  to  the  indications  afforded.  Cala- 
mine or  zinc  or  lead  ointment,  with  or 
without  the  addition  of  some  anodyne ;  and 
lotions  of  lead,  morphine,  and  glycerine,  or 
of  sulphate  of  zinc,  are  amongst  those  com- 
monly employed.  Iodoform,  with  extract  of 
hemlock  and  spermaceti  ointment,  has  been 
strongly  recommended  as  tending  to  soothe 
pain,  to  deodorise  the  discharge,  and  favour 
healing.  Exuberant  granulations  may  be 
treated  with  nitrate  of  silver  in  solution,  or 
by  the  apphcation  of  the  solid  stick.  When 
the  granulating  surface  is  in  a  healthy  state, 
cicatrisation  may  be  very  materially  expe- 
dited by  skin  grafting ;  and  in  cases  in  which 
there  is  extensive  healthy  granulating  sur- 
face, by  transplantation  of  large  portions  of 
healthy  skin  from  some  adjoining  part. 

Diu"ing  cicatrisation,  and  even  for  some 
time  afterwards,  it  is  of  the  greatest  import- 
ance to  keep  all  parts  in  such  position  as 
that  there  shall  be  as  little  deformity  as 
possible  from  growing  together  of  surfaces, 
and  contraction  of  scars.  This  is  to  be 
effected  or  attempted  by  position,  by  me- 
chanical apparatus,  and  by  the  apphcation 
of  strips  of  adhesive  plaster  and  bandages 
in  manner  determined  by  the  circumstances 
and  conditions  in  each  particular  case. 

Constitutional  treatment. — In  the  early 
stages,  alcohohc  stimulants,  or  ammonia, 
and  external  warmth  are  especially  requisite, 
and  such  light  nourishment  as  can  be  taken. 
Opiates  or  other  anodynes,  as  chloral  or 
bromide  of  potassium,  are  to  be  administered 
according  to  the  indications  afforded,  for  the 
purpose  of  allaying  pain  and  soothing  the 
nervous  system.  When  suppuration  is  es- 
tabhshed, a  full  allowance  of  good  nourishing 
food,  with  some  alcohohc  stimulant,  should 
be  given,  and  such  tonics  as  seem  most 
suitable.  Small  doses  of  opium  at  regular 
intervals  often  prove  very  beneficial.  The 
complications  that  may  arise,  such  as  affec- 
tions of  the  internal  organs,  &c.,  must  be 
treated  in  accordance  with  general  princi- 
ples, but  aU  depressing  medicines  as  a  rule 
should  be  avoided,  and  if  there  should  be 
indications  of  intestinal  inflammation  great 
care  should  be  exercised  in  the  administra- 
tion of  aperients. 

(C)  Local  Effects  of  Severe  Solar 
Heat :  Sunburn.    See  Sunburn. 

Arthur  E.  Durham. 

HEAT,  Therapeutics  of. — Principles. 

The  primary  effect  of  external  heat  applied 
locally  to  the  animal  body  is  that  of  an  ex- 
citant or  stimulant.    There  occurs  redness. 


with  turgescence  of  the  smaU  vessels,  in  the 
part  to  which  the  heat  is  applied,  along  with 
slight  augmentation  of  temperatm-e,  and  pain. 
Increased  beyond  a  certain  degree,  heat 
ceases  to  be  a  stimulant,  its  prolonged  action 
causing  greater  pain,  exhaustion,  and  depres- 
sion; and,  if  the  action  be  very  intense,  it 
becomes  an  escharotic. 

Experiments  have  shown  that  by  increased 
heat  the  electric  currents  in  the  nerves  are 
destroyed.  It  may  therefore  be  assumed  that 
the  nerves  become  less  able  to  conduct  im- 
pressions either  to  or  from  the  brain,  and  that 
heat  may  act  as  a  sedative  to  painful  nerves. 

The  action  of  medicines  on  the  system  ap- 
pears to  be  influenced  by  temperature.  Einger 
found  that  a  small  dose  of  veratrine  greatly 
affects  the  ventricle  at  a  high  temperature, 
but  at  a  low  one  produces  no  effect.  Brunton 
and  Cash  found  that  the  roots  of  the  vagus  in 
the  medulla  are  paralysed  by  a  high  tem- 
peratiure.  This  may  explain  the  observation 
of  Thomas  as  to  the  failure  of  digitahs  to  act 
on  the  pulse  in  pneumonia  with  high  tem- 
perature. 

Heat  appHed  generally — that  is,  to  the 
whole  body — produces  a  number  of  impor- 
tant physiological  effects  which  are  de- 
scribed in  the  preceding  article  ;  and  in  that 
on  Baths. 

Applications  and  Uses. — Heat  is  employed 
in  the  treatment  of  disease  as  a  general  or 
local  stimulant,  a  local  depressant,  a  caustic, 
or  a  counter-irritant ;  and  that  in  the  form 
either  of  dry  or  of  moist  heat. 

Dry  heat. — The  primary  exciting  and 
stimulating  action  of  heat  may  be  made 
available  to  rouse  the  nervous  and  vascular 
systems.  The  use  of  the  hot-air  bath  (Turkish 
bath)  and  that  of  the  sand  bath  are  discussed 
in  the  article  on  Baths.  In  some  parts  of 
the  South  of  France,  baths  of  hot  sand  {arena 
calida)  are  used  in  the  treatment  of  rheu- 
matism, paralysis,  and  spasm;  the  sand 
acting  as  a  stimulant  and  sudorific.  Bottles 
of  hot  water  are  placed  in  the  axLUse,  and 
against  the  feet  and  thighs,  to  restore  the 
circulation,  in  cases  of  coUapse  of  the  system 
with  coldness  of  the  extremities  and  great 
failure  of  circulation,  as  in  the  treatment  of 
collapse  from  the  shock  of  an  injury,  or  from 
such  diseases  as  cholera,  or  of  the  apparently 
drowned. 

Dry  heat  may  also  be  appUed  to  the  abdo- 
men, in  the  form  of  tins  or  bottles  of  hot 
water,  or  bags  of  heated  salt  or  sand,  to 
relieve  painful  spasm  and  cohc.  Hot  water 
enclosed  in  an  indiarubber  bag  is  sometimes 
of  service  to  allay  undue  irritability  of  the 
spinal  nerves.  The  therapeutical  applica- 
tion of  heat  as  a  counter-irritant  will  be 
found  described  elsewhere.  See  Counter- 
irritants. 

Moist  heat. — Heat  and  moisture  together 
tend  to  cause  relaxation  of  the  tissues,  thus 
removing  the  tension  and  pain  due  to  inflam- 
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mation.  Moist  heat  is  employed  locally  in 
the  form  of  the  local  vapour  bath,  fomenta- 
tions, and  poultices.  See  Fomentations  ; 
and  Poultices. 

Moist  heat  is  applied  to  the  surface  of  the 
body  generally,  chiefly  in  the  form  of  the 
vapour  bath.    See  Baths. 

John  C.  Thorowgood. 

HEAT-STROKE. — A  synonym  for  sun- 
stroke.   See  Sunstroke. 

HECTIC  FEVER  (eVn/co?,  habitual).— 
Synon.  :  Fr.  Hectique;  Ger.  Hcctisch. 

JUtiology. — The  variety  of  fever  thus 
named  has  long  received  special  recognition, 
inasmuch  as  it  presents  certain  prominent 
and  peculiar  featiu-es,  as  regards  its  comse 
and  attendant  phenomena.  It  usually  occurs 
in  association  with  some  wasting  and  ex- 
hausting disease,  especially  when  this  is 
accompanied  by  a  jjrofuse  and  constant  drain 
from  the  system,  and  more  particidarly  when 
there  is  chronic  suppuration,  with  an  abmi- 
da.nt  discharge  of  pus.  Hectic  fever  is  most 
frequently  noticed  in  cases  of  pulmonary 
phthisis,  in  a  large  proportion  of  which  it 
appears  in  various  degrees  during  some  part 
of  their  course,  chiefly  in  the  advanced 
stages.  Other  conditions  deserving  of  men- 
tion in  connexion  with  which  it  may  super- 
vene are  empyema,  especially  if  there  is  an 
external  fistiila,  tubercular  ulceration  of  the  j 
intestines,  chronic  purulent  discharge  from  i 
the  kidneys,  hepatic  abscess,  chronic  dysentery,  j 
and  any  form  of  external  chronic  abscess 
attended  with  an  abundant  formation  of  pus. 
Fever  of  a  hectic  type  sometimes  occurs  in 
cases  of  acute  inflammation  ;  and  it  is  occa- 
sionally observed  in  chronic  affections  un- 
attended with  suppuration,  such  as  cancer 
and  lymphadenoma. 

Symptoms. — Hectic  fever  is  usually  estab- 
lished gradually,  becomuig  more  and  more 
distinct,  until  it  assumes  its  typical  characters. 
It  is  more  or  less  paroxysmal,  being  at  first 
indicated  by  slight  pyrexia  towards  evening 
and  during  the  night,  the  temi:)erature  being 
a  little  raised,  and  the  pulse  hurried.  During 
the  day  there  is  no  fever  at  this  time,  but  as 
the   case   progresses  it   becomes  constant,  | 
though  exacerbations  occur  at  night,  and,  it 
may  be,  also  in  the  morning,  the  paroxysms 
thus  occurring  either  once  or  twice  within 
the  twenty-four  hours,  and  the  pyrexia  being 
remittent.    In  typical  hectic  there  is  a  com- 
plete febrile  cycle,  beginning  with  chills  or  : 
even  a  distinct  rigor,  followed  by  considerable  j 
heat  of  skin,  the  temperature  continuing  to 
rise,  and  ending  in  more  or  less  profuse  per- 
spiration, especially  about  the  head  and  chest, 
sometimes  so  abundant  as  to  satiu-ate  the 
bedclothes  or  even  the  bedding.     Patients  ! 
often  feel  subjectively  very  hot,  the  palms  of  ! 
the  hands  and  soles  of  the  feet  having  a 
burning  sensation.    The  inilse  tends  to  be- 
come very  frequent  and  quick,  and  is  easily 


hurried  and  excited,  being  at  the  same  time 
weak,  soft,  and  compressible.  Not  imcom- 
monly  a  bright  red  or  pink  spot  appears  on 
each  cheek  during  the  paroxysm,  known  as 
the  hectic  flush,  and  this  may  contrast 
markedly  with  the  general  pallor  of  the  face, 
the  eyes  being  also  bright,  clear,  and  spark- 
ling. The  mind  is  unaliected,  and  the  mental 
faculties  may  be  unusually  cheerful  and  vivid. 
After  a  febrile  exacerbation  the  urine  may 
present  excess  of  lithates.  Hectic  fever  does 
not  always  show  all  its  typical  features,  and 
even  in  the  same  case  variations  are  noticed 
in  the  precise  characters  of  the  j^aroxysms. 
It  is  usually  accompanied  with  other  symp- 
toms due  to  the  disease  with  which  it  is 
associated;  while  it  itself  tends  to  cause 
wasting  and  debility,  as  well  as  a  sense  of 
much  exhaustion  after  each  attack.  In  most 
instances  a  fatal  termination  ultimately  en- 
sues, but  if  the  condition  upon  which  hectic 
fever  depends  is  curable,  recovery  w"iU  gene- 
rally take  place. 

Treatment. — The  first  principle  in  the 
treatment  of  hectic  fever  is  to  attend  to,  and 
cure,  if  possible,  the  condition  with  which  it 
is  associated,  and  especially  to  diminish  or 
check  supjjuration,  to  prevent  retention  of 
unhealthy  pus,  or  to  employ  antiseptic  ap- 
plications. General  tonic  treatment  will  also 
help  in  preventing  the  attacks.  These  may 
be  directly  checked  in  appropriate  cases  by 
full  doses  of  quinine,  salicine,  salicylates,  or 
other  antipyretics,  given  before  the  usual 
time  for  their  occmTence.  Sponging  the  skin 
freely  may  also  prove  of  service  in  some  in- 
stances. The  treatment  of  hectic  in  jdithisis 
runs  into  that  of  night-sweats,  and  can  be 
more  conveniently  discussed  under  that 
disease.    See  Fever  ;  and  Phthisis. 

Frederick  T.  Roberts. 

HELIOSIS  (lyXioot),  I  expose  to  the  sim). 
A  method  of  treatment  for  certain  diseases, 
which  consists  in  exposing  the  patient  to  the 
rays  of  the  sun.  The  term  is  also  employed 
as  a  synonym  for  sunstroke.   See  Sunstroke. 

HELMINTHIASIS  (eX^<r'y,  a  worm). 
The  condition  of  system  upon  which  the 
development  of  worms  in  any  part  of  the 
body  depends.  The  term  is  also  applied  to 
diseases  characterised  by  the  presence  of 
worms. 

HELMINTHICS  {?\p.a>s,  a  worm).— 
Of  or  belonging  to  worms.  A  synonym  for 
anthelmintics.    See  Anthelmintics. 

HELMINTHS  (eA/iitr-y,  a  worm).— This 
term  is  often  employed  in  preference  to  one 
or  other  of  the  various  synonyms  with  which 
it  is  regarded  as  equivalent  (worms,  intes- 
tinal worms,  vermes,  entozoa,  internal  jjara- 
sites,  and  so  forth).  Thus,  von  Siebold  (who 
speaks  of  the  Helminths  as  forming  a  class 
of  animals,  nearly  all  of  whose  members  are 
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parasitic)  adxnits  that  the  only  character 
common  to  the  greater  part  of  the  whole 
group  is  their  peculiar  mode  of  hfe.  The 
study  of  the  helminths  forms  what  is  often 
called  the  science  of  Hehninthology.  It  has 
been  thought  desirable,  in  the  present  work, 
to  speak  of  the  helminths  as  constituting 
part  of  the  class  Entozoa,  \mder  which  head- 
ing, therefore,  more  detailed  references  are 
given.  T.  S.  Cobbold. 

HELOUAN,  near  Cairo,  Egypt.— 

Thermal  sulphurous  muriated  saline  waters. 
See  Mineral  Waters. 

HEMEKALOPIA.— Definition.— Day 
blindness  :  a  disorder  of  vision  in  which  ob- 
jects cannot  be  seen  well  or  comfortably  in 
ordinary  daylight  or  by  strong  artificial  Hght, 
but  are  seen  more  clearly  or  more  comfort- 
ably in  shade  or  in  twilight. 

Most  modern  authors  use  the  term  in  the 
opposite  sense  of  night  bHndness,  regarding 
it  as  derived  from  fj/xepa,  the  day,  and  &>i|',  the 
eye  or  sight.  In  this  work  it  has,  from  the 
first,  been  used  in  the  sense  given  above,  the 
al  being  regarded  as  representing  alpha 
privativa,  or  as  a  contraction  of  aXaos,  blind. 
This  meaning  has  since  been  adopted  in  the 
Nomenclature  of  Diseases  of  the  Eoyal  Col- 
lege of  Physicians.  The  word  '  hemeralopia ' 
does  not  occur  in  any  of  the  genuine  ancient 
Greek  or  Latin  medical  writings.  It  is  once 
mentioned,  without  being  defined,  in  the 
pseudo-Galenic  ty:ea,tise,Introductio  seuMedi- 
cus  (ed.  Kiihn,  xiv.  768).  It  has,  however, 
long  been  used  as  the  antonym  of  nyctalopia. 
See  Nyctalopia. 

Causes.  —  Day  blindness  is  a  symptom 
rather  than  an  idiopathic  affection,  and  is 
sometimes  the  effect  of  mere  intolerance  of 
light  (photophobia),  dependent  upon  irrita- 
tion or  inflammation  of  the  cornea,  &c.  The 
various  causes  may  be  grouped  as  follows : — 

1.  Opacity  in  some  of  the  refractive  media, 
such  as  central  nebula  or  leucoma  of  the 
cornea,  or  circumscribed  opacities  occupy- 
ing the  pupillary  region  of  the  lens  or  the 
vitreous.  In  such  cases,  vision  is  obscured 
when  the  pupil  is  contracted,  but  becomes 
clearer  when  the  pupil  dilates  in  shade. 
2.  Irritation  or  inflammation  of  the  parts  of 
the  eye  imiervated  by  the  sensory  fibres  of 
the  fifth  nerve — the  lids,  the  conjunctiva,  the 
cornea,  or  the  iris;  neuropathic  affections 
of  these  textures  ;  and  reflex  irritation  from 
nose,  teeth,  uterus,  &c.  3.  Hypersesthesia 
of  the  retina,  which  may  be  due  to  reflex 
irritation,  or  (rarely)  to  inflammation  of  the 
retina,  the  optic  nerve,  or  the  choroid,  to 
insufficient  pigmentation  of  the  ocular  fundus 
as  in  albinism,  to  dazzling  from  coloboma  of 
the  iris  or  preternatural  dilatation  of  the 
iris  from  any  cause,  to  exposure  to  bright 
lights  or  glare  of  any  kind,  to  prolonged 
seclusion  in  darkness  or  dimly  lighted  places. 


A  transient  physiological  form  of  hemeralopia 
occurs  whenever  the  eyes  suddenly  pass 
from  darkness  into  bright  Ught. 

Treatment. — The  treatment  of  hemeral- 
opia should  follow  the  special  indications. 
Impairment  of  sight  due  to  central  opacity 
in  any  of  the  refractive  media  may  often  be 
relieved  by  dilatation  of  the  pupU  with  a 
weak  solution  (gr.  to  gr.  |-  to  an  ounce) 
of  atropine  or  other  mydriatic,  or  by  making 
an  artificial  pupU.  Inflammations  of  the 
various  textures  of  the  eye  and  reflex  irrita- 
tions are  to  be  treated  by  appropriate  means. 
The  eyes  should  be  protected  by  a  shade  or 
by  neutral-tinted  glasses.  The  general  treat- 
ment must  be  adapted  to  the  associated  local 
and  constitutional  conditions. 

John  Tweedy. 

HEMIA]Sr.^STHESIA  (17/^1-,  half;  a, 
priv. ;  and  alaOdvofxai,  I  feel). — Paralysis  of 
sensation,  affecting  one  side  of  the  body.  See 
Sensation,  Disorders  of. 

HEMI ANALGESIA  (fjixi.,  half;  a, 
priv. ;  and  oXyor,  pain). — Insensibility  to  pain- 
ful impressions,  affecting  one  side  of  the  body. 
See  Sensation,  Disorders  of. 

HEMIANOPIA  (rjni;  half;  d,  priv.; 
and  aij/,  sight). — The  term  'hemiopia '  is  now 
generally  taken  to  mean  loss  of  perceptive 
power  in  one  lateral  or  vertical  half  of  the 
retina ;  while  by  hemianopia  is  understood 
obscuration  of  vision  on  one  lateral  or  ver- 
tical half  of  the  visual  field.  Thus,  owing 
to  the  fact  that  rays  of  light  cross  within 
the  eye,  right  lateral  hemianopia  is  produced 
where  left  lateral  hemiopia  exists,  as  a  result 
of  intracranial  disease  of  one  or  other  kind. 

It  is  well  known  that  in  the  lower  verte- 
brate animals  the  optic  nerves  undergo  a 
complete  decussation  at  the  optic  chiasma, 
so  that  all  impressions  from  each  eye  go 
to  the  opposite  optic  lobe.  Some  beHeve, 
even  to  the  present  day,  that  a  similarly 
complete  decussation  of  the  optic  nerve- 
fibres  takes  place  at  the  chiasma  in  man ; 
others  (constituting  a  large  majority)  alto- 
gether reject  this  notion,  and  adopt  the  view 
originally  propoimded  by  Newton  and  rein- 
forced by  Wollaston,  that  at  the  optic  chiasma 
there  occurs  a  semi-decussation  only.  Neither 
view  can  be  said  to  be  definitely  proved  to 
the  exclusion  of  the  other ;  and  it  seems  quite 
possible  that  these  discrepancies  in  doctrine 
may  be  in  part  dependent  iipon  the  fact  that 
the  course  of  the  optic  fibres  is  not  the  same 
in  all  men.  There  may,  in  fact,  be  variations 
in  the  degree  of  completeness  of  the  decussa- 
tion of  the  optic  nerve-fibres  at  the  chiasma, 
just  as,  from  the  researches  of  Plechsig,  we 
now  know  that  not  infrequently  considerable 
variations  occur  in  the  amount  of  decussation 
of  motor  fibres  in  the  anterior  pyramids  of 
the  medulla. 

The  effects  resulting  from  congenital  or 
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early  blindness  of  one  eye  supply  us  with 
some  information  bearing  upon  this  point. 
Where  a  semi-decussation  exists,  the  effects 
of  the  atrophy  of  the  optic  fibres  proceeding 
from  the  affected  eye  should,  beyond  the 
chiasma.be  pretty  equally  distributed,  so  that, 
though  in  siich  a  case  the  two  optic  nerves 
will  be  very  dissimilar  in  size,  the  optic 
tracts  ought  to  be  of  equal  bulk  ;  and  this  is 
what  is  most  commonly  met  with.  On  the 
other  hand,  it  is  undoubtedly  the  fact  that  in 
some  of  such  cases  the  optic  tract  on  the 
ojjposite  side  is  found  to  be  notably  atrophied, 
while  that  on  the  same  side  as  the  atrophied 
optic  nerve  presents  a  healthy  appearance — 
signs  which  betoken  a  pretty  complete  decus- 
sation of  the  optic  fibres  at  the  chiasma. 

Different  forms  of  Hemianopia  and  their 
causes. — In  the  cases  where  the  common 
arrangement  obtains — that  is,  the  semi-de- 
cussation— it  seems  to  be  the  inner  fibres 
that  cross  one  another,  whilst  the  outer 
fibres  of  each  nerve  are  continued  on  into 
the  outer  part  of  the  corresponding  optic 
tract.  The  result  of  this  arrangement  would 
be  that  the  fibres  firom  the  right  half  of  each 
retina  would  proceed  to  the  right  optic  tract, 
while  those  from  the  left  side  of  each  retina 
would  go  to  the  left  optic  tract ;  so  that  if  the 
image  of  any  object  should  fall  simultane-  j 
ously  either  on  the  right  side  of  the  two 
retinee,  or  on  the  left  side  of  the  two  retinae, 
the  impressions  in  either  case  will  be  trans- 
mitted along  one  and  the  same  tractus 
opticus — the  right  or  the  left,  as  the  case 
may  be.  Therefore  it  seems  clear  that,  in  all 
cases  in  which  the  semi-decussation  of  the 
optic  fibres  obtains,  any  intracranial  lesion 
which  either  destroys,  seriously  presses  upon, 
or  disturbs  the  nutrition  of  the  optic  tract  on 
one  side,  will  give  rise  to  an  opposite  lateral 
hemianojjia.  If  the  decussation  had  chanced 
to  be  total  there  would,  on  the  contrary,  have 
been  produced  a  '  crossed  amblyopia.'  The 
optic  tract  is  apt  to  be  involved  in  some  part 
of  its  com'se  between  the  chiasma  and  the 
geniculate  bodies  by  different  kinds  of  lesions. 
Thus,  we  may  have  tumours  originating  in 
parts  of  the  tract  itself;  or  the  tract  may 
become  involved  secondarily,  or  pressed  upon, 
by  some  tumour  or  hasmorrhage  occurring  in 
the  crus  cerebri  or  in  the  posterior  tubercle 
(puivinar)  of  the  thalamus,  or  by  a  tumour 
originating  in  the  inner  and  imder  part  of 
the  temporal  lobe,  or  from  the  bone  itself  in 
the  midtUe  fossa  of  the  skuU. 

Two  other,  much  rarer,  forms  of  hemianopia 
require  to  be  mentioned,  which  are  produced  ■ 
by  lesions  affecting  different  parts  of  the  : 
chiasma.  One  of  these  is  double  temporal 
hemianopia,  which  may  be  produced  by  a 
lesion  pressing  upon  the  anterior  median 
portion  of  the  chiasma.  Any  lesion  capable 
of  doing  this  would  probably  be  a  tumour, 
and  it  would  produce  the  same  effects  whether 
there  is  a  total  or  a  semi-decussation  in  the  | 


chiasma.  The  lesion  would  involve  the  de- 
cussating fibres  that  come  fi-om  the  inner  half 
of  the  retina  on  the  two  sides,  and  thus  would 
lead  to  double  temporal  hemianopia.  The  other 
form  is  known  as  nasal  hemianopia,  and  where 
semi-decussation  of  the  optic  fibres  exists  it 
would  be  produced  by  a  tumour  or  an  anem-- 
ysm  causing  an  injurious  amount  of  pressmre 
upon  either  outer  angle  of  the  chiasma,  since 
there  would  then  be  paralysis  of  the  fibres 
emanating  from  the  outer  part  of  the  retina, 
and  consequently  the  suppression  of  the  inner 
part  of  the  visual  field  of  the  corresponding 
eye.  It  is  only  with  extreme  rarity  that 
this  form  of  hemianopia  is  double. 

We  have  now  to  turn  to  another  side  of 
the  question.  It  is  natural  to  ask  whether 
the  lateral  hemianopia  that  develops  as  a 
consequence  of  disease  of  the  optic  tract  will 
also  result  yVom  a  lesion  which  involves  the 
optic  fibres  beyond  the  corpora  geniculata — 
that  is,  in  their  deep  intracerebral  course. 
This  was  the  view  put  forward  by  von 
Graefe  in  1860,  and  which  was  very  com- 
monly accepted  till  it  was  challenged  by 
Charcot  some  few  years  since.  Relying  ap- 
parently upon  the  paucity  of  cases  on  record 
in  which  lateral  hemianopia  had  resulted 
fi-om  lesions  of  the  cerebral  hemispheres 
themselves,  and  upon  the  many  eases  that 
had  come  under  his  own  observation  in 
which  '  crossed  amblyopia '  had  been  produced 
by  functional  or  structural  lesions  involving 
the  posterior  or  sensory  segment  of  the  in- 
ternal capsule,  he  came  to  the  theoretical 
conclusion  that  all  the  ojjtic  nerve-fibres 
from  each  eye  went  to  the  opposite  cerebral 
hemisphere,  ovdng  to  the  supposed  fact  that 
those  fibres  which  had  not  decussated  at  the 
chiasma  did  decussate  somewhere  in  the 
corpora  quadrigemina.  These  views  he  em- 
bodied in  a  well-known  diagram.  The  sub- 
sequent progress  of  knowledge  has,  however, 
not  been  compatible  with  this  theory.  Thus 
Mimk's  original  statement  has  been  confirmed 
by  Schiifer  and  S.  Brown,  to  the  effect  that 
removal  of  one  occipital  lobe  in  the  monkey 
produces,  not  crossed  amblyopia,  but  opposite 
lateral  hemianopia  [Brain,  Jan.  1888,  p.  367). 
Again,  Seguin,  in  a  valuable  memoir  (Journ. 
of  Nerv.  and  Ment.  Dis.,  vol.  xiii.  Jan.  1886), 
has  shown  that  opposite  lateral  hemianopia 
is  more  especially  produced  by  lesions  in 
that  inner  portion  of  the  occipital  lobe  known 
as  the  '  cuneus,'  a  region  supplied  by  a  rather 
large  branch  of  the  posterior  cerebral  artery 
which  f)asses  along  the  calcarine  fissure. 
StiU  it  would  appear  that  lesions  anywhere 
in  the  posterior  parietal,  temporal,  or  occi- 
pital region  of  the  hemisphere,  when  they  im- 
plicate the  '  optic  radiations '  of  Gratiolet  (i.e. 
fibres  passing  backwards  from  the  corjiora 
quadrigemina  and  geniculata  to  the  occipital 
cortex),  are  also  capable  of  producing  an  op- 
posite hemianopia  in  man  of  a  permanent 
character.    In  the  lower  animals  (monkey, 
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dog,  &c.),  for  the  production  of  a  similar 
defect  the  removal  of  the  occipital  lobe 
must  be  complete,  and  even  then  the  defect 
is  of  a  comparatively  brief  duration — two  or 
three  weeks  at  most. 

There  is  at  present  an  apparent  contradic- 
tion between  these  well-attested  facts,  as  to 
the  i^roductiou  of  lateral  hemianopia  from 
disease  of  the  occipital  lobe  (implying  as  they 
do  that  the  semi-decussation  persists  even  to 
the  cortical  termini  of  the  optic  fibres),  and 
the  fact  of  the  existence  of  a  '  crossed  am- 
blyopia '  in  association  with  functional  or 
structural  disease  of  the  hinder  portion  of 
the  internal  capsule.  A  solution  of  this  diffi- 
culty cannot  as  yet  be  readily  found.  Ferrier 
stiU.  maintains  that  crossed  amblyopia  is  pro- 
duced by  destruction  of  one  angular  gyrus. 
He  asserts,  indeed,  that  '  the  angular  gyri 
are  more  particularly  the  centres  for  clear 
vision,  each  mainly  for  the  eye  of  the  opposite 
side '  {Brit.  Med.  Journ.,  June  21,  1890, 
p.  1415). 

Diagnosis. — Under  this  head  reference  has 
to  be  made  to  different  sides  of  the  problem. 
The  first  point  to  be  considered  is  the  mode 
of  recognition  of  the  different  varieties  of 
hemianopia.  In  some  cases,  where  the  defect 
is  well  marked,  and  the  patient  is  intelligent, 
he  will  himself  call  the  observer's  attention 
to  it ;  very  frequently,  however,  such  defects 
are  only  discovered  by  being  specially  looked 
for.  This  subject  will  be  referred  to  under 
Vision,  Defects  of.  Here  it  must  suffice  to 
say  that  for  all  accm'ate  observation  an 
instrument  named  a  '  perimeter '  is  required, 
by  the  aid  of  which  the  exact  nature  and 
extent  of  the  limitation  of  the  visual  field  can 
be  discovered ;  but,  for  a  first  rough  examina- 
tion, the  following  simple  method  will  suffice 
for  the  detection  of  any  great  narrowing  of 
the  visual  field  in  particular  directions.  The 
patient  stands  with  his  back  to  the  light,  and, 
covering  one  eye,  looks  steadily  fi-om  a  dis- 
tance of  eighteen  inches  at  the  nose  or  eye 
of  the  observer,  who  then  moves  his  forefinger 
about  in  different  parts  of  the  field  of  vision, 
and  notes  any  part  where  the  patient  says  it 
is  invisible  or  badly  seen.  Anything  like  a 
hemianopic  defect,  of  either  variety,  may  be 
easily  appreciated  in  this  manner. 

The  fact  of  the  existence  of  hemianopia 
having  thus  been  established,  we  must  next 
seek  to  determine  the  site  of  the  lesion  by 
which  it  has  been  caused.  The  problems  of 
regional  and  of  pathological  diagnosis  are  in 
these  cases  often  intimately  related  to  one 
another.  With  respect  to  the  latter  problem 
some  hints  have  already  been  given. 

For  purposes  of  regional  diagnosis  the  first 
thing  is  to  determine  whether  the  case  before 
us  belongs  to  one  or  the  other  of  two  main 
categories  into  which  cases  of  hemianopia  are 
divisible — that  is,  whether  it  is  a  case  of  tract 
or  of  central  hemianopia  ;  and  this  may  be 
determined  by  a  delicate  test  first  used  by 


Wernicke.  This  test  is  based  upon  the  fact 
that,  in  the  case  of  lesions  in  the  primary 
optic  centres  of  one  side  (the  corpus  geni- 
culatum  and  one  anterior  quadrigeminal 
body),  or  of  their  afferent  fibres,  there  is  an 
interference  not  only  with  visual  impressions^ 
but  also  with  the  path  for  impressions  that 
excite  pupillary  contractions  through  these 
ocrdo-motor  centres ;  whereas  in  the  case 
of  deeper  lesions,  situated  in  parts  of  the 
cerebral  hemisphere  involving  either  the 
optic  radiations  or  the  occipital  cortex,  the 
pupUlary  reflex  would  not  be  at  all  inter- 
fered with.  Thus  in  cases  of  '  tract  hemi- 
anopia '  there  exists  what  has  been  termed 
hemiopic  pupillary  inaction ;  while  in  cases 
of  '  central  hemianopia '  this  sign  does  not 
exist.  The  sign  itself  is  searched  for  by 
throwing  a  pencil  of  light  obliquely  (at  an 
angle  of  40°-60°),  by  means  of  an  ophthal- 
moscope mirror,  on  to  the  blind  side  of  the 
retinae,  so  as  to  see  whether  contraction  of 
the  pupil  is,  or  is  not,  produced.  If  carefully 
performed,  no  reaction  of  the  pupil  occurs  in 
cases  of  tract  hemianopia — that  is,  where  the 
defect  is  due  either  to  disease  of  the  afferent 
fibres,  or  of  the  primary  optic  centre  itself. 
But  where  the  hemianopia  is  caused  by 
disease  in  the  cerebral  hemisphere  itself 
{central  variety)  the  contraction  of  the  pupil 
occurs  equally  well  whether  the  light  be 
thrown  upon  the  blind  or  upon  the  unaffected 
half  of  the  retina. 

From  the  point  of  view  of  a  regional  dia- 
gnosis, we  may  enumerate  four  fairly  marked 
types  of  central  hemianopia. 

1.  There  are  cases  in  which  hemianopia 
exists  alone,  or  as  the  most  prominent  symp- 
tom, or  in  association  with  certain  general 
signs  indicative  of  the  existence  of  tumor 
cerebri.  Such  are  the  cases  where  the  occi- 
pital lobe  is  affected  in  or  about  the  region  of 
the  cuneus. 

2.  Cases  in  which  hemianopia  coexists 
with  hemiansesthesia  and  choreiform  or 
ataxic  movements  of  one  half  of  the  body, 
without  marked  hemiplegia.  These  are  prob- 
ably due  to  a  lesion  of  the  caudo-lateral  part 
of  the  thalamus,  or  of  the  caudal  division  of 
the  internal  capsule,  on  the  side  of  the  brain 
opposite  to  the  dark  half-fields  and  the 
hemianesthesia. 

3.  Cases  of  hemianopia  with  complete 
hemiplegia  and  hemiansesthesia  are  probably 
caused  by  an  extensive  lesion  of  the  internal 
capsule  in  its  knee  and  caudal  part. 

4.  Cases  of  hemianopia  with  aphasia  and 
hemiplegia,  with  or  without  hemianEesthesia, 
are  probably  due  to  an  extensive  superficial 
lesion  of  the  area  supplied  by  the  left  middle 
cerebral  artery,  such  as  may  be  brought 
about  by  its  plugging  either  from  thrombosis 
or  embolism. 

In  all  these  cases  the  pupillary  reaction 
would  not  be  interfered  with,  and  there  would 
be  no  atrophy  of  the  optic  nerves  unless  as  &■ 
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sequence  of  choked  disc.  In  addition  to  these 
forms,  five  types  of  tract  hemianopia  may  be 
enumerated. 

1.  The  first  type  of  tract  hemianopia  would 
be  caused  by  lesions  in  the  primary  optic 
centres  on  one  side  (the  corpus  genicu- 
iatum  and  one  anterior  quadrigeminal  body). 
Little  or  nothing  is  known  of  lesions  thus 
hmited,  which  are  excessively  rare.  Still, 
such  parts  may  be  involved,  prunarily  or 
secondarily,  by  a  tumour  ;  when  amongst  a 
varying  group  of  symptoms  we  might  have, 
as  results  of  the  lesion  in  the  jiarts  sjjecified, 
lateral  hemianopia,  hemiopic  pupillary  inac- 
tion, together  with  early  atrophy  of  the  optic 
nerves. 

2.  In  other  cases  where  disease  involves 
the  optic  tract  and  the  crus  cerebri,  we  may 
have  hemianopia  coexistmg  with  some  form 
of  cross-paralysis.  A  probable  combination 
would  be  paralysis  of  the  third,  fourth,  and 
sixth  cranial  nerves  on  the  side  of  the  lesion 
(some  one  or  all  of  these  nerves),  together 
with  partial  hemiplegia  (without  anaesthesia), 
and  hemianopia  on  the  opposite  side.  In 
some  cases  choked  discs  would  appear  early, 
without  interfering  with  the  hemiopic  symp- 
toms imtil  optic  atrophy  with  complete  blind- 
ness had  become  established. 

3.  In  cases  where  the  optic  tract  is  involved 
more  anteriorly,  other  symptoms  coexisting 
with  the  hemianopia  may  be  very  vague  and 
uncertain ;  but  the  hemiopic  pupillary  inaction 
should  be  marked,  and  there  should  be  early 
partial  atrophy  of  the  optic  nerves.  These 
latter  signs  suffice  to  distinguish  this  group 
of  cases  from  those  belonging  to  the  first 
category  of 'central  hemianopia,'  with  which 
otherwise  they  might  be  confounded. 

4.  Cases  of  bitemporal  hemianopia  due  to 
lesions  pressing  upon  the  anterior  part  of  the 
chiasma. 

5.  Cases  of  nasal  hemianopia,  mostly  single, 
due  to  a  lesion  involving  the  outer  part  of  the 
chiasma. 

The  only  other  forms  of  monocular  hemi- 
anopia are  also  very  rare,  and  are  due  to 
lesions  of  the  optic  nerve  itself  in  front  of 
the  chiasma. 

Other  very  rare  forms  of  hemianopia  affect 
the  superior  or  inferior,  rather  than  the  lateral, 
segments  of  the  field  of  vision.  As  Segum 
points  out,  when  these  forms  exist  with  a 
very  irregular  demarcation  line,  they  are 
probably  still  more  peripheral  in  their  origin 
and  due  to  embolism  or  thrombosis  of  the 
central  artery  of  the  retina. 

In  another  class  of  cases,  instead  of  a 
definite  hemiopic  defect  of  sight,  we  meet  ! 
with  partial,  quadrant,  or  sector-lU^e  defects  | 
in  the  uj^per  or  lower  halves  of  the  visual 
fields.  Little  or  nothing  is  known  as  to 
the  causation  of  such  defects.  They  might 
conceivably  be  caused  by  disease  m  certain 
limited  portions  of  the  occipital  cortex,  or 
of  some  only  of  the  fibres  constituting  the 


optic  radiations.  Agam,  they  might  be  due 
to  a  localised  damage  to  some  of  the  fibres 
of  one  crus  or  one  optic  nerve  ;  or  to  degene- 
ration of  the  retina  caused  by  the  jjlugging 
of  some  one  branch  of  its  central  artei'y. 

Prognosis  and  Treatment.  —  Nothing 
special  can  be  said  under  these  heads  con- 
cerning the  hemianopia  itself.  Both  the 
prognosis  and  the  treatment  of  this  defect 
are  absolutely  dependent  upon  the  causative 
conditions,  and  the  nature  and  severity  of  the 
collateral  symptoms  with  which  it  is  asso- 
ciated. We  must,  in  fact,  always  seek  to 
mitigate  or  remove  the  underlying  causal 
conditions,  and  upon  our  chance  of  being 
able  to  do  this  the  prognosis  in  any  given 
case  entirely  depends. 

H.  Charlton  Bastian. 

HEMICRANIA  {!jfii-,  half;  and  KpavLov, 
the  head). — Pain  limited  to  one  side  of  the 
head.  The  term  is,  however,  generally  used 
as  synonymous  with  megrim.    See  Megrim. 

HEMIOPIA    \  .  ,n        ,   „  , 

HEMIOPSIA  /  ^"^^^  =  ^^"^ 

sight). — A  loss  of  perceptive  power  in  one 
lateral  or  vertical  half  of  the  retina.  See 
Heml^nopia  ;  and  Vision,  Disorders  of. 

HEMIPLEGIA  half;  and  ttXi^o-o-o), 
I  strike). — Paralysis  of  motion  of  one  side 
of  the  body ;  sometimes  a^jplied  to  loss 
both  of  motion  and  of  sensation.  See  Para- 
lysis. 

HEPATALGIA  (^Trap,  the  hver  ;  and 
aXyos,  pain). — Strictly  this  word  signifies 
pain  in  connexion  with  the  Hver.  It  has, 
however,  been  specially  applied  to  a  supposed 
neiu-algic  pain  referred  to  tliis  organ,  coming 
on  in  paroxysms,  and  said  to  be  of  a  severe 
character  in  some  instances,  so  as  to  simulate 
hepatic  colic.  Whether  there  is  any  such 
affection  is  exceedingly  doubtful;  and  prob- 
ably in  cases  of  supposed  hepatalgia  the 
neuralgia  is  either  superficial,  or  there  is 
some  tangible  but  undiscovered  cause  for  the 
pain,  connected  with  the  hepatic  apparatus 
or  some  neighbourmg  structm-e. 

Frederick  T.  Egberts. 

HEPATISATION  (i)nap,  the  hver).— 
A  term  applied  to  the  condition  produced  by 
acute  inflammation  of  the  lung,  in  which  the 
pulmonary  substance  becomes  solid  and  fi'i- 
able,  resembling  somewhat  the  liver  in  its 
physical  characters.  See  Lungs,  Inflamma- 
tion of. 

HEPATITIS  (r>ap,  the  liver).— Inflam- 
mation of  the  liver.  See  Liver,  Inflamma- 
tion of. 

HEPATOCELE  (i^irap,  the  liver;  and 
KTjKri,  a  tumour). —  Hernia  of  the  liver.  Sec 
Liver,  Displacements  of. 
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HERCULESBAD  (HERCITLES- 
EURDO),  in  Hungary.— Thermal  sul- 
phur and  muriated  saline  waters.  See 
MiNEEAL  Waters. 

HEREDITY.— By  heredity  is  meant 
that  special  property  through  which  the 
characters  and  qualities  of  organisms  are 
transmitted  to  their  descendants  throughout 
successive  generations,  so  that  the  offspring 
in  their  main  featvires  resemble  their  parents. 
The  transmission  of  parental  characters  to 
offspring  is  a  subject  for  scientific  iaqiairy.  It 
has  long  been  known  that  a  young  organism 
is  derived  from  an  ovum  formed  within  the 
body  of  the  female  parent,  so  that  a  descent 
from  the  mother  and  a  direct  continuity 
through  the  egg  with  her  structure  was  ap- 
parent. But  it  is  within  a  comparatively  re- 
cent period  that  the  direct  participation  of  the 
male  parent  in  the  production  of  the  offspring 
has  been  traced.  The  older  writers  thought 
that  the  semen  evolved  a  vapour  or  spirit, 
which  influenced  the  ovum,  or  that  the  fluid 
part  of  the  semen  penetrated  the  vitelline 
membrane,  and  induced  germinative  changes, 
which  resulted  in  the  production  of  a  yoimg 
organism,  without  the  male  contributing  any 
definite  structure  in  the  process.  The  dis- 
covery, in  1842,  by  Dr.  Martin  Barry,  of  the 
penetration  of  the  viteUine  membrane  by  the 
spermatozoon  put  the  subject  on  a  more 
definite  basis,  and  the  researches  of  Butschli, 
Auerbach,  Fol,  Strasburger,  Flemming, 
Hertwig,  E.  van  Beneden,  and  others,  have 
given  greater  precision  and'  completeness  to 
om'  conceptions  of  the  process  of  impregna- 
tion. It  has  now  been  demonstrated  that 
the  young  organism  arises  within  the  egg 
by  the  incorporation,  or  conjugation,  of  an 
extremely  minute  particle  derived  from  the 
male  parent  with  an  almost  equally  minute 
particle  derived  from  the  female  parent.  The 
particle  derived  from  the  male  is  the  head  of 
the  spermatozoon,  which,  after  it  has  pene- 
trated within  the  ovum,  is  called  the  male 
pronucleus.  The  particle  derived  from  the 
female  is  a  portion  of  the  germinal  vesicle, 
which  has  remained  inchided  within  the  egg, 
and  is  called  the  female  pronucleus.  The 
male  and  female  pronuclei  gradually  ap- 
proximate, touch,  and  then  become  incor- 
porated with  each  other,  and  form  what  is 
called  the  segmentation-nucleus.  The  seg- 
mentation-nucleus consists  of  chromatin 
fibres  and  nucleoplasm,  which  are  derived 
both  from  the  nucleus  of  a  male  sperm  cell, 
i.e.  the  head  of  a  spermatozoon,  and  from  the 
nucleus  of  a  female  germ  cell,  i.e.  the  germinal 
vesicle.  The  segmentation-nucleus  is  there- 
fore a  composite  or  hermaphrodite  nucleus, 
and  consists  of  matter  derived  from  both 
parents.  This  composite  nucleus  then  rapidly 
divides  and  subdivides  within  the  ovum,  so 
as  to  produce  daughter-nuclei,  and  the  proto- 
plasm of  the  yelk  undergoes  a  corresponding 


process  of  division.  Each  of  the  daughter- 
nuclei  becomes  surrounded  by  a  layer  of 
protoplasm,  and  numerous  new  cells  are 
produced.  The  nucleus  of  each  of  these  new 
cells  contains  chromatin  fibres  derived  from 
the  segmentation-nucleus,  and  through  it 
from  the  corresponding  fibres  of  the  nucleus 
of  the  male  sperm  cell  and  of  the  female 
germ  cell.  It  is  believed  that  the  male  and 
female  chromatin  fibres  enter  in  equal  pro- 
portions into  the  structure  of  the  nuclei 
derived  by  division  firom  the  segmentation- 
nucleus,  so  that  each  of  the  nuclei  of  the  new 
cells,  like  the  segmentation-nucleus,  is  com- 
posite or  hermaphrodite,  i.e.  represents  both 
parents.  The  cells  produced  by  the  division 
of  the  segmentation-nucleus  and  its  envelope 
of  yelk -protoplasm  form  the  blastodermic 
membrane.  In  man  and  the  higher  organisms 
this  membrane  consists  of  three  layers  of 
cells,  named  epiblast,  mesoblast,  and  hypo- 
blast. From  these  layers,  by  a  continuous 
process  of  division  and  subdivision  of  the 
nuclei  of  their  constituent  ceUs,  accompanied 
by  a  differentiation  of  the  protoplasm,  all  the 
tissues  and  organs  of  the  body  are  descended. 
As  the  nuclei  of  all  the  cells  in  the  body  are 
derived  by  continuous  descent  from  the 
nucleated  cells  of  the  blastodeim,  and  as  these 
again  are  the  descendants  of  the  segmentation- 
nucleus,  one  may  infer  that  the  nucleus  of 
each  cell  is  composite  or  hermaphrodite  and 
represents  both  parents. 

The  changes  which  take  place  in  a  nucleus 
during  its  division  constitute  the  process  of 
karyokinesis  or  haryomitosis.  They  consist 
at  first  in  an  enlargement  and  rearrangement 
of  the  chromatin  fibres  of  the  nucleus,  and 
then  in  a  splitting  of  each  fibre  into  two 
daughter-threads,  so  that  each  daughter- 
thread  divides  itself  equally  between  the  two 
daughter-nuclei  which  are  formed  by  the 
splitting  of  the  parent  nucleus.  As  this 
process  goes  on  throughout  the  whole  period 
of  cell-multiplication,  there  is  an  actual  trans- 
mission of  structure  from  the  segmentation- 
nucleus  to  the  nuclei  of  all  the  cells  derived 
both  directly  and  indirectly  from  it.  Now, 
as  this  descent  in  structure  is  in  all  probability 
associated  with  a  power  of  transmitting 
properties,  and  as  the  segmentation-nucleus 
consists  of  material  derived  from  both  parents, 
a  structural  medium  is  provided  for  the 
transmission  of  the  characters  of  the  parents 
to  their  offspring,  and  the  phenomena  of  here- 
dity may  be  said  to  rest  on  a  physical  basis. 

The  material  which  forms  the  structiire  of  the 
male  and  female  pronuclei  and  the  segmenta- 
tion-nucleus has  been  termed  by  Weismann 
the  germ-plasm.  He  beUeves  that  in  each 
individual  produced  by  sexual  generation,  a 
portion  of  the  germ -plasm  derived  firom  both 
parents  is  not  employed  in  the  construction 
of  the  nuclei  of  the  cells  and  tissues  of  the 
soma  or  personal  structure  of  the  individual, 
but  is  set  aside  unchanged  for  the  formation 
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of  the  germ  cells  of  the  succeeding  generation. 
According  to  this  theory  there  is  a  direct 
•continnity  of  germ-plasm  from  one  generation 
to  another,  which  acts  as  the  conveyer  of 
liereditary  characters.  Weismann  main- 
tains that  the  germ-plasm  is  not  modified 
by  the  habits  and  mode  of  life  of  the  indivi- 
dual, and  he  conceives  it  to  be  transmitted 
from  one  generation  to  another  uninfluenced 
by  the  conditions  of  life  in  vv'hich  the  indivi- 
dual is  placed.  He  assumes  that  the  repro- 
ductive cells  vsrhich  contain  the  germ-plasm 
are  not  acted  on  by  the  organs  and  tissues  of 
"the  body  in  which  they  are  situated,  except  in 
so  far  as  they  may  be  affected  by  general  con- 
ditions of  growth  and  nutrition.  Hence,  he 
concludes  that  characters  acquired  by  indivi- 
duals during  their  lifetime  from  any  external 
cause,  which  modify  the  persona  or  soma, 
cannot  be  transmitted  to  their  offspring. 

Several  arguments  may,  however,  be 
advanced  in  opposition  to  Weismann's  con- 
clusion, which  seems  to  require  for  its  con- 
firmation that  the  germ-plasm  of  the  repro- 
ductive cells  should,  from  the  commence- 
ment of  the  development  of  the  embryo,  be 
isolated  from  the  cells  from  which  the  other 
organs  of  the  body  are  derived.  But  both 
reproductive  cells  and  soma  cells  are  formed 
in  the  fertilised  ovum  by  the  segmentation 
of  the  jiucleus,  and  the  reproductive  cells  in 
man  a)id  other  vertebrates  do  not  afijiear  as 
isolated  organs  until  after  the  rudiments  of 
all  the  great  organic  systems  have  been 
mapped  out.  Hence,  before  they  are  set 
aside  as  germ  cells  or  sperm  cells,  the  germ- 
plasm  has  apparently  been  in  a  stage  of 
diffusion,  and  imder  precisely  the  same 
influences  as  those  which  iu  the  embryo 
affect  the  formative  cells  of  the  body 
generally,  so  that  the  conditions  which 
would  secure  the  germ-plasm  and  the  soma 
cells  from  mutual  interaction  are  not  com- 
plied with. 

Further,  there  is  experimental  evidence  to 
show  that  in  placental  mammals  an  inter- 
change of  material  takes  place  during  gesta- 
tion in  opposite  directions  from  fcBtus  to 
mother,  as  well  as  from  mother  to  foetus.  A 
character  derived  by  a  foetus  by  descent  from 
its  male  parent  may  thus  be  acquired  by  the 
mother  from  the  foetus,  and  influence  the 
germ-plasm  of  her  reproductive  cells  so  as  to 
be  transmitted  to  her  future  offspring,  even 
though  they  may  not  have  the  same  male 
parent.  Hence,  it  is  an  axiom  with  those 
engaged  in  the  breeding  of  particular  kinds 
of  stock,  that,  if  they  wish  to  keep  the  strain 
pure,  the  mother  must  not  at  any  time  be 
allowed  to  beget  offspring  by  sires  of  another 
blood. 

The  hereditary  transmission  of  characters 
from  parents  to  offspring  is  not  limited  to 
such  as  are  normal  and  physiological,  and  of 
service  in  the  perpetuation  of  the  species 
and  of  the  race.  Characters  which  are  of  no 


service,  and,  indeed,  are  detrimental  to  the 
individuals  in  whom  they  occur,  may  also  be 
transmitted,  and  it  is  from  this  point  of  view 
that  the  subject  of  Heredity  requires  to  be 
considered  in  this  place.  The  study  of  those 
modifications  in  the  structure  of  the  body, 
which  pathologists  group  together  under  the 
name  of  Congenital  Malformations,  has  fiu'- 
nished  numerous  illustrations  of  the  descent 
in  families  of  variations  from  the  normal 
structure.  Familiar  examples  are  furnished 
in  the  presence  of  supernumerary  digits  on 
the  hands  or  feet  in  some  families,  or  a 
diminution  in  their  nimiber  in  others.  But 
modifications  or  variations  in  structure  that 
can  be  transmitted  from  parents  to  offspring 
are  by  no  means  limited  to  changes  which 
can  be  recognised  by  the  naked  eye.  They 
are  sometimes  so  minute  as  to  be  determined 
rather  by  the  modifications  which  they  occa- 
sion in  the  functions  of  an  organ  than  by  the 
ready  recognition  of  structural  variations. 
One  might  adduce  as  an  example  Daltonism, 
or  colour-blindness,  which  has  distinctly  been 
shown  to  be  hereditary,  and  which  is  diie 
apparently  to  a  minute  structural  defect  in 
the  development  of  the  retina,  or  the  optic 
nerve,  or  the  brain  itself,  occurring  in  par- 
ticular families. 

But  there  are  certain  diseases  which 
occur  in  some  families  more  than  in  others, 
and  which  are  regarded  as  hereditary.  Some 
of  these  are  discussed  in  the  article  Predis- 
position TO  Disease,  but  in  addition  to  the 
examples  there  given,  it  may  be  stated  that 
in  some  families  there  is  a  strong  tendency 
to  the  production  of  cataract  in  successive 
generations,  and  in  other  families  an  equally 
strong  predisposition  to  the  heemorrhagic 
diathesis.  When  we  speak  of  tendencies, 
susceptibilities,  proclivities,  or  predisposition 
to  the  transmission  of  characters, whether  they 
be  those  of  health  or  of  disease,  we  employ 
terms  which  undoubtedly  have  a  certain 
vagueness.  We  are  quite  unable  to  recognise, 
even  with  the  highest  powers  of  the  micro- 
scope, any  structural  difierence  in  the  germ- 
plasm  in  different  persons  which  would 
enable  us  to  say  that  in  one  family  a  particu- 
lar feature  should  have  one  form,  in  another 
family  a  different  form  ;  or  that  in  one 
family  there  should  be  a  tendency  or  sus- 
ceptibility to  one  kind  of  disease,  whilst 
another  family  should  display  a  special 
capacity  for  transmitting  another  form  of 
disease.  We  can  only  determine  that  such  a 
sequence  will  take  place  by  tracing  the  life- 
history  of  the  individuals  belonging  to  these 
families.  Though,  as  we  have  said,  these 
terms  have  a  certain  vagueness,  and  are 
wanting  in  scientific  precision,  yet  it  is  not 
the  less  true  that  they  express  a  something 
of  the  importance  of  which  we  are  aU  con- 
scious, though  we  may  not  be  able  to  formii- 
late  it  in  a  precise  definition. 

WiLLiAJi  Turner. 
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HERMAPHRODITE  (Epfi^t,  Mer- 
cury ;  and  ' A(l>po8tTr],  Venus). — A  term  applied 
to  an  individual  in  whom  the  formation  of 
the  sexual  organs  is  such  as  to  give  rise  to 
the  impression  that  both  the  male  and  the 
female  organs  are  present.  See  Malforma- 
tions. 

HERNIA  {hernia,  a  rupture). — Synon.  : 
Fr.  Sernie  ;  Ger.  Bruch. 

Definition. — This  word  is  used  in  siu'gery 
to  express  the  protrusion  of  any  viscus  from 
the  cavity  in  which  it  is  naturally  placed. 
In  this  article,  however,  the  observations  are 
exclusively  restricted  to  protrusions  of  the 
viscera  of  the  abdomen  through  the  walls  of 
that  cavity,  and  it  is  only  intended  to  give  a 
mere  outline  of  the  subject,  its  full  discussion 
being  beyond  the  scope  of  this  work,  as  it  is 
mainly  connected  with  surgery. 

General  Eemarks.  —  Hernial  displace- 
ments take  place  in  both  sexes  and  at  all 
ages.  The  most  striking  objective  sign  of  the 
existence  of  a  hernia  is  a  fulness  or  swelling 
in  one  or  other  of  those  regions  of  the  abdo- 
men where,  from  the  anatomical  construction 
of  its  walls,  the  tissues  are  weakest.  When 
the  parietes  are  defective,  in  consequence  of 
local  disease  or  injm'y,  visceral  protrusions 
may  occur  at  those  spots ;  and  also  as  the 
result  of  congenital  malformation  in  both 
sexes,  a  fruitful  cause  of  hernia  being  the 
non-closure  of  the  vaginal  process  of  the 
peritoneum  at  birth,  or  a  patulous  state  of 
the  lunbilical  aperture.  Such  a  protruded 
viscus  forms  a  hernial  swelling  or  tumour. 
The  tiunour  is  composed  of  a  sac,  its  contents, 
and  the  tissues  outside  the  sac.  The  sac  is 
composed  of  a  prolongation  of  the  peritoneum 
in  most  cases ;  and  its  orifice,  neck,  or  ab- 
domina]  aperture,  constitutes,  with  the  tissues 
aroimd  it,  a  frequent  cause  of  impediment 
to  replacement  or  '  reduction '  of  the  hernia. 
The  hernia  may  be  a  part  of  any  abdominal 
viscus,  but  those  most  mobile  are  usually  dis- 
placed. Thus,  in  the  majority  of  cases,  either 
the  omentum  or  small  intestines,  together  or 
singly,  form  the  hernia.  The  tissues  outside 
the  sac  are  those  which  exist  in  the  region 
where  the  tumour  is  formed,  and  they  are 
frequently  described  as  the  coverings  of  the 
sac. 

Every  hernial  tumoiir  possesses  a  neck, 
body,  and  frmdus. 

The  first  or  earliest  objective  symptom  of 
a  hernial  protrusion  is  an  unusual  fulness,  as, 
for  examj^le,  in  the  groin  in  a  case  of  inguinal 
hernia.  This  swelling  is  transient,  appearing 
and  disappearing  in  relation  to  the  actions 
or  posture  of  the  individual.  When  pressed 
with  the  finger  the  swelling  disappears ;  but 
it  is  readily  reproduced  if  the  patient  contracts 
the  abdominal  muscles,  and  then  with  the 
finger  an  impulse  is  felt,  produced  by  the 
protruding  viscus.  By  slow  degrees  the  bulk 
of  the  swelling  increases,  until,  if  no  support 


or  '  truss '  be  used,  very  large  tiimoiurs  ar& 
formed. 

Classification. — The  most  practical  classi- 
fication of  hernial  protrusions  is  based  upon, 
the  usual  triple  division  of  the  abdomen  into 
regions — namely,  the  epigastrium,  meso- 
gastrium,  and  hypogastrium. 

1.  Protrusions  in  the  epigastric  region  are 
very  rare.  They  are  {a)  diapliragmatic ;  and 
ih)  epigastric. 

Diaphragmatic  hernia  is  due  either  to  re- 
laxation of  the  tissue  of  the  diaphragm  muscle,, 
or  to  its  laceration.  In  some  cases  congenital 
deficiency  of  the  muscle  is  the  primary  cause ; 
in  others  the  natural  openings  in  the  muscle- 
become  dilated.  Signs  of  this  hernia  are 
very  obscure ;  but  when  the  protrusion  de- 
pends upon  laceration  of  the  muscle,  the  oc- 
currence of  a  recent  injury  may  excite  sus- 
picion, if  associated  with  abnormal  sounds 
in  the  thorax. 

Epigastric  hernia  escapes  at  the  region 
formed  by  the  cartilages  of  the  false  ribs  on 
either  side  of  the  linea  alba.  It  is  very  rare, 
and,  as  the  abdominal  orifice  of  the  sac  is 
usually  large,  the  hernia  is  easily  reduced. 

2.  The  hernias  in  the  mesogastrium  are- 
{a)  ventral;  (b)  umbilical;  and  (c)  lumhar. 

The  term  ventral  is  given  to  any  hernial 
protrusions  escaping  through  abnormal  open- 
ings in  the  walls  of  the  abdomen  to  which 
no  special  name  is  given.  They  are  seen  in 
the  region  of  the  linea  alba,  above  the  um- 
bilicus, but  most  frequently  below  it ;  in  the 
line  of  the  linea  semilunaris ;  and  even  op- 
posite the  muscular  walls.  Commonly  of 
traumatic  origin,  their  nature  is  clearly 
shown  by  the  ready  manner  in  which  the 
protruded  viscus  can  be  pressed  back  into  the 
abdomen.  They  sometimes  ensue  upon  the 
weakening  of  the  walls  after  distension,  or 
upon  the  loss  of  tissue  following  abscess. 

Umbilical  hernia  is  met  with  at  all  ages 
and  in  both  sexes.  It  forms  a  tumour  at  the 
site  of  the  umbilicus  in  the  first  instance, 
and  gradually  descends  over  the  linea  alba 
as  its  bulk  increases.  Very  soon  after  birth 
this  variety  of  hernia  appears.  The  pro- 
trusion takes  place  at  the  umbilical  ring,  and, 
pushing  before  it  the  peritoneum,  an  acquired 
hernial  sac  is  formed.  To  prevent,  therefore, 
the  development  of  the  sac  in  infancy,  and  to 
assist  the  closure  of  the  ring  in  the  hnea  alba, 
a  slightly  convex  disc  of  cork,  enclosed  in 
washleather,  should  be  strapped  over  the- 
umbilical  aperture.  The  prognosis  of  in- 
fantile umbilical  hernia  is  favourable,  for 
the  aperture  closes  with  age,  and  the  tissues 
continue  firm. 

In  adult  Hfe  this  kind  of  hernia  is  frequent 
in  fat  individuals.  The  tumour  often  acquires 
enormous  proportions.  Its  contents  consist 
of  small  intestine  and  omentum,  with  not 
uncommonly  a  portion  of  the  transverse 
colon.  Accumulations  of  faecal  matter  therein 
often  give  rise  to  obstruction,  and  the  symp- 
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toms  arising  in  consequence  of  this  state 
more  or  less  resemble  those  of  strangulated 
small  intestine.  A  correct  diagnosis  of  their 
cause  may  usually,  however,  be  arrived  at 
from  the  history  of  the  attack,  the  com- 
parative mildness  of  the  malady,  and  the 
alleviation  of  the  symptoms  by  exciting  the 
action  of  the  bowels.  The  contents  of  this 
form  of  hernia,  when  of  long  standing,  often 
become  adherent  or  bound  by  bands  to  the 
sac,  in  which  state  they  remain  permanently 
irreducible. 

When  the  protruded  viscus  can  be  entirely 
reduced  within  the  abdominal  cavity,  a  suit- 
able weU-fitting  truss  should  be  worn  con- 
stantly ;  if  irreducible,  one  adapted  to  the 
circumstances  of  the  case  must  be  used. 

Lumbar  hernia  takes  place  in  the  loins. 
It  is  a  very  rare  variety,  and  usually  occurs 
.as  the  result  of  an  injury. 

3.  The  hernias  in  the  hypogastrium  are 
the  most  numerous  and  the  most  common. 
They  include  (a)  inguino-scrotal  or  inguino- 
labial,  above  Poupart's  ligament ;  (6 ) femoral, 
helow  Poupart's  ligament ;  (c)  protrusions 
through  the  apertiu-es  of  the  pelvis  in  front, 
beneath  the  horizontal  ramus  of  the  pubes — 
obturator ;  (d)  beneath  the  arch  of  thej^ubes 
— perineal,  pudendal,  vaginal;  and  (e)  be- 
hind, through  the  ischiatic  notch — ischiatic. 

(a)  Inguinal  hernia  is  seen  at  all  ages  and 
in  both  sexes.  The  following  varieties  are 
described  :  the  oblique  or  external ;  and  the 
direct  or  internal.  In  the  first,  the  orifice 
of  the  sac  is  outside  the  course  of  the  internal 
-epigastric  artery  ;  in  the  second  it  is  internal 
to  the  same  vessel.  When  the  protrusion 
forming  an  inguinal  hernia  does  not  descend 
below  the  inguinal  canal  it  is  termed  a 
buboyiocele;  but  when  it  occupies  the  scro- 
tum or  labium  it  forms  an  inguino-scrotal 
or  inguino -labial  tumour.  The  essential 
difference  between  the  inguinal  hernia  of 
youth  and  of  middle  age  is  due  to  the  con- 
stitution of  the  sac  which  encloses  the  pro- 
trusion. From  mfaney  to  early  adult  life, 
protruding  viscera  esca2)e  from  the  abdomen 
into  a  serous  sheath  continuous  with  the 
parietal  peritoneum,  namely,  the  vaginal  pro- 
cess of  that  membrane  which  extends  into 
the  scrotum  or  labium.  In  middle  life  and 
afterwards,  the  parietal  peritonemn  is  thrust 
throiigh  the  apertures  or  weak  points  in  the 
abdominal  walls  by  the  protruding  viscus.  In 
this  way  two  distinct  kinds  of  hernial  sac  are 
formed :  the  first  being  due  to  a  congenital 
defect ;  the  second,  to  a  mechanical  and  ac- 
quired cause.  In  practice,  it  is  very  imjjor- 
tant  to  bear  these  distinctions  in  mind.  In 
the  first  kind  a  truss  is  applied  to  prevent  the 
passage  of  the  viscus  into  the  sheath,  in  the 
hope  that  by  this  means  its  walls  may  unite 
and  its  orifice  contract — in  fact,  to  assist 
nature  in  accomplishing  that  condition,  the 
failure  of  which  permits  the  protrusion  to 
take  place.    But,  in  the  second,  a  truss  is 


used  to  prevent  the  protruding  viscus  pushing 
tlie  peritoneimi  before  it,  and  so  forming  for 
itself  a  sac.  Thus,  if  the  development  of  the 
sac  be  arrested,  there  can  be  no  hernial 
tiunour. 

Inguinal  herniie  occuijy  the  inguinal  canal, 
and  are  therefore  in  relation  with  the  sper- 
matic cord  of  the  male  and  the  round  liga- 
ment of  the  female.  They  escape  from  the 
canal  through  the  external  abdominal  ring 
into  the  scrotum  or  labium.  The  neck  of  the 
tumour  is  always  therefore  above  Pou2)art's 
ligament,  and  to  the  inner  side  of  the  ex- 
ternal pillar  of  the  external  abdominal  ring. 
This  anatomical  fact  constitutes  the  main  dis- 
tinction between  inguinal  and  femora)  hernia. 

(6)  Femoral  hernia  forms  a  tumom-  at  the 
inner  and  upper  part  of  the  thigh,  imme- 
diately below  the  pubic  attachments  of 
Poupart's  ligament.  These  structures  are 
in  immediate  relation  with  the  neck  of  the 
sac.  The  protrusion  escapes  at  the  femoral 
aperture,  the  site  of  the  entrance  of  the 
lymphatic  vessels  of  the  thigh  to  the  abdo- 
minal cavity.  The  neck  of  the  sac  is  tliere- 
fore  to  the  inner  side  of  the  sheath  of  the 
femoral  vessels ;  although,  in  proportion  to 
the  bulk  of  the  tumour,  its  body  may  overlie 
it,  and  even  extend  upwards  above  Poupart's 
ligament,  and  outwards  towards  the  crest  of 
the  nium.  The  sac  of  a  femoral  hernia  is 
always  an  acquired  formation.  Hence  the 
importance  of  wearing  a  truss  after  observing 
the  slightest  indication  of  a  femoral  protru- 
sion. For  if  the  yielding,  relaxed,  parietal 
peritoneum  be  supported  at  the  crural  aper- 
ture by  a  well-adjusted  pad,  a  visceral  hernia 
must  be  avoided,  as  there  will  be  no  sac  into 
which  it  can  escape.  In  other  words,  arrest 
the  development  of  the  sac  and  tliere  can  be 
no  hernia. 

To  discriminate  between  a  femoral  and  an 
inguinal  hernia,  place  the  index  finger  upon 
the  spinous  process  of  the  pubes  ;  if  the  neck 
of  the  tumour  is  to  its  outer  side,  and  the 
whole  length  of  Poupart's  ligament  can  be 
traced  above  it,  a  femoral  hernia  exists. 
Should  precisely  the  reverse  conditions  be 
ascertained,  the  tumour  will  depend  upon 
an  inguinal  protrusion.  Another  method  for 
diagnosis  is  the  direct  and  careful  examina- 
tion of  the  site  of  the  femoral  aperture.  If 
it  is  clearly  and  distinctly  tangible  and  well- 
defined,  it  cannot  be  occupied  by  a  hernial 
protrusion. 

Femoral  hernia  is  most  common  in  the 
adult  female.  It  has  been  developed  before  ten 
years  of  age ;  is  I'are  between  that  age  and 
twenty ;  but  is  very  frequent  in  persons  be- 
tween twenty  and  forty  years  old.  Prolific 
women  are  more  frequently  the  subjects  of 
this  hernia  than  the  single  and  sterile. 

(c)  Obturator  hernia  escapes  from  the  pel- 
vis through  tlie  thyroid  foramen,  and  traverses 
the  canal  normally  occupied  by  the  obturator 
nerve  and  vessels.    It  is  rarely  met  with.  A 
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fulness,  rather  than  a  tumour,  is  produced  by 
the  protrusion  at  the  inner  or  pubic  re<Tion  of 
the  thigh,  beneath  the  pectineus  muscle,  and 
accompanied  by  a  peculiar  numbness  and 
pain,  which  may  be  traced  to  the  distribution 
of  the  filaments  of  the  obturator  nerve.  The 
lives  of  patients  have  been  lost  in  conse- 
quence of  overlooking  these  herniis ;  the  cause 
of  death  being  only  ascertained  -post  mortem. 

(d)  Perineal,  pudendal,  vaginal,  and  (e) 
ischiatic  hernias  are  very  rarely  seen.  The 
name  assigned  to  each  indicates  the  locality  in 
which  the  tumour  is  formed ;  and  for  a  special 
description  of  them  the  reader  must  be  re- 
ferred to  monographs  on  the  subject  of  this 
article. 

Effects  and  Teeatment. — We  must  next, 
as  briefly  as  possible,  describe  generally  the 
various  morbid  conditions  which  the  hernia 
itself  may  undergo,  and  the  means  by  which 
serious  consequences  from  such  conditions 
may  be  averted. 

All  hernial  protrusions  are  either  reducible 
or  irreducible — that  is,  they  can  either  be  re- 
stored to  their  normal  situation,  or  they  may 
be  permanently  confined  to  the  region  in 
which  they  are  protruded. 

The  treatment  of  all  reducible  hernise  con- 
sists in  the  employment  of  means  to  prevent 
the  escape  of  the  protrusion.  To  effect  this 
object  various  kinds  of  bandages  or  trusses 
have  been  devised.  Each  kind  of  hernia 
requires  its  special  form  of  truss,  and  every 
individual  should,  as  far  as  practicable,  obtain 
a  truss  well  fitted  to  his  or  her  configuration. 
The  essentials  of  a  good  truss  consist  in  the 
spring  having  sufiieient  power  to  support  the 
hernia  and  prevent  its  escape,  while  it  should 
not  be  so  strong  as  to  injure  the  structures 
about  the  abdominal  rings.  The  pad  should 
be  firm,  of  a  shape  suitable  to  the  case,  and 
of  a  size  not  inconvenient  to  the  wearer. 

The  irreducibility  of  a  hernia  depends  on 
its  bulk,  adhesions,  and  special  anatomical 
conditions.  Under  such  circumstances  special 
bandages  must  be  employed. 

But  other  much  more  important  morbid 
states  of  the  protruded  viscus  than  the  above 
cause  impediments  to  the  reduction  of  a 
hernia,  namely :  (1)  constriction  by  the  tis- 
sues around  the  orifice  of  the  sac  ;  (2)  accu- 
mulation of  faecal  matter  in  the  protruded 
viscus  ;  (3)  inflammation  of  the  hernia  ;  and 
(4)  strangulation,  when  a  part  of  the  alimen- 
tary canal  forms  the  hernia. 

(1)  Those  hernise— 'for  example,  the  in- 
guinal— which  pass  through  openings  in  the 
muscular  walls  of  the  abdomen,  are  Hable  to 
constriction  from  contraction  of  the  muscular 
tissue.  Inguinal  hernise  of  long  standing, 
and  more  than  ordinary  bulk,  are  very  prone 
to  become  irreducible  in  consequence  of 
muscular  contraction.  Such  cases  are  well 
adapted  to  illustrate  the  effects  of  anses- 
thetics,  and  their  influence  on  muscular 
irritability.    If  the  patient  be  placed  under 


the  full  influence  of  chloroform,  the  abdo- 
minal muscles  become  relaxed,  and  the  hernia 
is  quickly  reduced. 

(2)  Hernial  protrusions  formed  of  large- 
intestine,  such  as  occur  at  the  xunbilicus, 
frequently  become  irreducible  from  faecal 
accumulations.  In  these  cases  enemata,  and 
even  purgative  medicines  cautiously  pre- 
scribed, frequently  reheve  the  symptoms. 

(3)  Inflammation  excited  in  an  omental 
protrusion  may  cause  temporary  and  even 
permanent  irreducibility.  Local  and  con- 
stitutional symptoms  of  a  rather  severe  type 
sometimes  attend  such  cases.  The  usual 
methods  adopted  to  induce  resolution  must 
be  employed. 

(4)  A  morbid  state  of  the  protruded  bowel 
termed  strangulation  has  next  to  be  de- 
scribed. A  patient  the  subject  of  this  state 
remains  in  the  greatest  danger  to  life  so  long 
as  the  exciting  cause,  the  constriction  of  the 
bowel,  exists.  Hour  by  hour  that  danger 
increases ;  and,  although  rare  instances  of 
recovery  might  be  quoted  after  the  con- 
tinuance of  strangulation  for  many  hours, 
the  majority  of  patients  die  because  the 
intestine  was  not  liberated  early  enough.  A 
hernia  is  described  as  strangulated  when 
subject  to  a  constriction  which  at  first  im- 
pedes, and  sooner  or  later  arrests,  the  cir- 
culation of  the  blood  in  its  capillary  vessels. 
The  passage  of  the  intestinal  contents  is 
necessarily  stopped.  The  local  and  consti- 
tutional symptoms  are  strikingly  charac- 
teristic. Very  frequently  the  first  symptom 
is  vomiting,  unaccompanied  by  any  alvine 
evacuation.  The  vomiting  continues,  and  is 
excited  by  ingesta.  This  state  is  probably 
due  to  mere  obstruction  of  the  alimentary 
canal,  but  it  ought  always  to  excite  the- 
anxious  solicitude  of  the  medical  attendant 
to  ascertain  whether  the  patient  has  any 
outward  signs  of  a  hernial  tumour.  He- 
must  examine  those  regions  at  which  pro- 
trusions commonly  occur,  and  never  rest 
content  with  the  statements  of  the  sufferer. 
At  first  the  pulse  is  not  affected  in  a  very 
marked  way,  but  as  vomiting  continues  the 
heart  beats  more  rapidly,  whilst  the  pulse 
becomes  weaker  and  contracted.  The  surface, 
especially  that  of  the  extremities,  becomes 
cold ;  the  countenance  aged  and  anxious ;  the 
visage,  lips,  and  hands  shrivelled  and  bluish ; 
the  prostration  extreme.  The  tumour  is  pain- 
ful when  touched,  and  it  may  have  increased 
in  size  and  become  tense.  All  these  facts 
indicate  progressive  morbid  changes  in  the 
tissues  of  the  strangulated  bowel,  as  well  as 
in  that  part  of  the  alimentary  canal  above 
the  hernia.  Besides  the  mere  act  of  vomitings 
all  ingesta,  the  characters  of  the  fluid  vomited 
must  be  carefully  noted.  Usually,  at  firsts 
it  is  the  food  last  swallowed,  more  or  less 
digested  and  mingled  with  bile ;  in  the 
second  stage  it  becomes  yellowish  and  green- 
ish ;  and  at  last  it  is  stercoraceous — that  is^ 
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offensive  to  smell,  of  a  brownish  colour  and 
frothy,  and  often  in  great  quantity.  Now 
the  only  treatment  of  these  ur^^ent  symptoms 
consists  in  the  liberation  of  the  bowel  by 
surgical  means.  In  the  meantime  palliatives 
may  be  employed,  opium  administered  by  the 
mouth,  enemata  injected,  local  appUcations 
of  ice  iised,  and  gentle  taxis  ai^plied. 

John  Birkett. 

HEENIA  CEREBRI.  — -See  Brain, 
Malformations  of ;  and  Skull,  Diseases  and 
Deformities  of. 

HERPES  (epTTft),  to  creep).— Synon.  :  Pr. 
Dartre ;  Ger.  Herpes,  Bldsclienflechte. 

The  name  '  herpes '  was  formerly  applied 
to  a  large  groixp  of  skin  affections,  which 
were  associated  together  on  account  of  a 
supposed  similarity  in  tlie  eruption,  although 
they  bore  very  little  real  relation  to  each 
other.  Thus  we  had  herpes  iris,  herpes 
circinatus,  and  herpes  gestationis,  diseases 
which  are  perfectly  distinct  from  any  kind 
of  true  herpes.  At  present  only  three  forms 
of  herpes  are  recognised :  herpes  facialis, 
herpes progenitalis,  and  herpies  zoster;  all  of 
which  resemble  each  other  not  only  in  the 
character  of  the  eruption,  but  also  in  running 
an  acute  and  definite  course,  and  in  having  a 
neiu'otic  origin.  As,  however,  herpes  zoster 
differs  considerably  from  the  other  two,  it 
is  conveniently  distinguished  by  the  name 
zona.  This  nomenclature  has  the  merit  of 
simplicity,  and  is  that  of  the  College  of 
Physicians. 

1.  Herpes  Facialis. — Synon.  :  Herpes 
febrilis ;  Herpes  labialis. 

Herpes  facialis  consists  of  a  small  group, 
or  groups,  of  vesicles  on  a  red  base.  The 
eruption  is  associated  with  some  swelling  of 
the  skin  or  mucous  membrane,  and  with  a 
sensation  of  very  slight  pain  and  stiffness  of 
the  part  affected.  It  is  most  commonly  met 
with  on  the  lips,  but  occasionally  on  the  alae 
of  the  nose,  the  ear,  or  the  cheek.  It  is  also  not 
uncommon  on  the  buccal  mucous  membrane, 
and  on  that  of  the  soft  palate  and  uvula. 
It  is  generally,  but  by  no  means  always, 
confined  to  one  side,  and  this  is  more  ob- 
servable on  the  face  or  ear  than  on  the  lips, 
where  it  often  extends  to  both  sides  of  the 
middle  line.  The  eruption  is  frequently 
associated  with  catarrh  of  the  air-passages, 
and,  though  quite  imLmportant,  is  apt  to 
recur.  No  treatment  is  required,  as  the 
eruption  disappears  in  a  few  days,  but  a  lotion 
of  carbolic  acid  may  be  usefully  applied. 

2.  Herpes  Progenitalis. — This  disease 
differs  but  little  from  herpes  facialis  except 
in  the  part  affected  ;  it  is,  however,  very  apt 
to  be  troublesome,  especially  when  irritated 
by  rubbing  or  injudicious  treatment.  The 
eruption  is  met  with  m  both  sexes,  but  is 
more  common  in  the  male  than  in  the 
female.  In  men  it  appears  on  the  prepuce 
or  glaus  penis;  in  women  on  the  labia  or  ad- 


jacent mucous  membrane.  When  irritated, 
it  is  apt  to  form  small  ulcers,  which  are  diffi- 
cult to  heal,  and  which  lead  to  enlargement 
of  the  inguinal  glands.  Under  these  circum- 
stances herpes  has  often  been  mistaken  for 
syphilis. 

Treatment. — This  should  be  always  of  the 
most  soothing  kind,  such  as  the  application 
of  water  dressing  or  a  very  weak  boric  acid 
or  lead  lotion,  with  mild  aperients. 

3.  Zona. — Synon.  :  Herpes  zoster ;  Shin- 
gles. 

Definition. — An  acute  inflammatory  dis- 
ease of  the  skin,  running  a  definite  corn'se, 
consisting  of  groups  of  vesicles  on  an  in- 
flamed base,  and  distributed  irregularly  along 
the  course  of  cutaneous  nerves.  The  erup- 
tion is  usually  unilateral,  and  is  apt  to  pro- 
duce scars. 

Symptoms. — Zona  is  by  far  the  most  im- 
portant form  of  herpes.  It  is  met  with 
most  commonly  on  the  trunk,  where  it  fol- 
lows the  com-se  of  some  of  the  intercostal 
or  lumbar  nerves,  and  often  in  the  gouty 
diathesis.  It  is  also  not  very  imcommon  in 
the  supra-orbital  region,  and  is  occasionally 
met  with  following  the  course  of  some 
cutaneous  nerves  down  the  arm  or  leg.  It 
j  is  said  to  be  more  common  on  the  right 
than  on  the  left  side  of  the  body.  The 
j  eruption  is  preceded  by  a  very  considerable 
amount  of  neuralgic  jjain  and  discomfort, 
which  may  even  last  for  days  before  the 
eruption  appears,  and  has  often  been  mis- 
taken for  the  pain  of  pleurisy.  The  first 
appearance  of  the  eruption  is  a  bright-red 
patch  or  patches,  on  which  are  then  deve- 
loped groups  of  vesicles  of  rather  large  size, 
sometimes  even  amoimting  to  blebs.  The 
j  contents  of  the  vesicles  become  puriform ; 
!  and  they  ultimately  dry  up  and  leave  scabs, 
!  which  generally  fall  off  without  producing 
I  permanent  scars.  Occasionally,  however, 
troublesome  ulcers  form,  leaving  behind  deep 
depressed  scars.  Mild  cases  of  zona  are  very 
apt  to  abort,  the  eruption  hardly  developing 
into  true  vesicles ;  this  imperfect  develop- 
ment may  also  be  seen  in  the  outlying 
groups  of  the  eruption  in  well-developed 
cases.  As  a  rule  the  eruption  of  zona  runs 
a  definite  course  of  about  a  fortnight ;  there 
are,  however,  not  a  few  exceptions  in  which 
the  period  of  development  is  prolonged  beyond 
the  normal  time.  The  disease  is  not  very 
apt  to  recur,  and  in  this  respect  it  differs 
from  herpes  labialis  and  preputiaUs.  "When 
zona  occm's  in  the  neighbomiiood  of  lym- 
phatic glands,  these  almost  always  become 
enlarged  during  the  attack. 

Prognosis. — There  are  two  points  con- 
nected with  zona  that  requii-e  especial  notice. 
(1)  The  gravity  of  the  disease,  apart  fr-om  the 
amount  of  eruption,  is,  broadly  speaking,  in 
propoxiiion  to  the  age  of  the  patient.  In  chil- 
I  dren  and  young  adults,  as  soon  as  the  sores 
I  have  healed  the  patient  is  generally  quite 
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well,  and  no  trace  of  the  disease  is  left  except 
perhaps  a  few  small  scars  and  a  slight 
tenderness  of  the  skin.  In  the  middle  aged, 
and  still  more  in  elderly  people,  this  is  not 
the  case :  the  eruption  is  almost  always 
followed  by  some  form  of  nerve  disturbance, 
generally  of  a  severe  neuralgic  kind,  which 
may  last  for  months  ;  in  other  cases,  attacks 
of  a  kind  of  vertigo  foUow  the  zona.  In  very 
old  people  an  attack  of  zona  is  a  serious 
matter  from  which  they  seldom  entirely 
recover.  (2)  It  must  be  always  borne  in  mind 
that  supra-orbital  zona  is  very  apt  to  leave 
deep  depressed  scars.  The  patient  should 
invariably  be  warned  of  this  in  the  first 
instance,  otherwise  the  formation  of  the  scars 
may  be  attributed  to  neglect  or  injudicious 
treatment.  Sometimes  the  eye  itself  is  in- 
volved in  the  eruption ;  and  cases  of  blind- 
ness are  not  unknown  as  the  result  of  a 
severe  attack  of  zona. 

Treatment. — The  treatment  of  this  erup- 
tion is  very  simple.  It  should  be  protected 
from  the  pressiire  of  the  clothes  as  far  as 
possible.  This  may  be  done  with  a  good  pad 
of  cotton  wool.  Lotions  should  generally  be 
avoided ;  and  simple  powders,  such  as  oxide 
of  zinc  or  starch,  should  be  weU  dusted  on 
several  times  daily.  The  treatment  of  the 
neuralgia  which  follows  zona  is  most  diffi- 
cult. The  pain  is  often  of  the  most  violent 
darting  kind,  and  not  amenable  to  treat- 
ment. All  the  ordinary  remedies  used  in 
neuralgia  may  be  tried,  including  hypodermic 
injections  of  morphine  and  quinine.  See 
Neuralgia.  Robert  Liveing. 

HETEROLOGOUS  (erepor,  other;  and 
Xoyor,  nature). — A  word  used  to  characterise 
any  morbid  product,  whether  fluid  or  solid, 
which  is  different  in  composition  or  structure 
from  the  normal  fluids  or  solids  of  the  body. 

HETEROMORPHOTJS  {Jirepos,  other ; 
and  iiop(l>f},  form). — Applied  to  new-forma- 
tions which  are  different  in  form  and  struc- 
txire  from  the  normal  tissues. 

HETEROTOPOTJS  (erepoy,  other ;  and 
roTTo^,  a  place). — Misplaced.  A  term  applied 
to  the  appearance  either  of  a  normal  tissue 
in  an  unnatural  situation — for  example,  of 
hairs  on  mucous  surfaces;  or  of  morbid 
growths  in  unusual  places — for  instance,  of 
epithehoma  in  nervous  tissue. 

HICCUP  or  HICCOUGH.— Synon.  : 
Singultus;  Fr.  Hoquet;  Ger.  der  Schluchen. 

Description. — Hiccup,  according  to  phy- 
siologists, is  a  sudden  spasmodic  descent  of 
the  diaphragm  accompanied  by  a  spasmodic 
closure  of  the  glottis,  the  characteristic  noise 
being  caused  by  the  incoming  column  of  air 
striking  against  the  partially  closed  glottis. 
The  assumption  of  a  spasmodic  closure  of 
the  glottis  in  hiccup  seems  scarcely  warrant- 
able. Normally  the  descent  of  the  diaphragm 
in  each  respiratory  act  is  accompanied  by  a 


contraction  of  the  posterior  crico-arytaenoid 
muscles,  which  causes  an  outward  rotation  of 
the  arytsenoid  cartilages,  and  a  dilatation  of 
the  glottic  aperture.  The  diaphragmatic  and 
the  laryngeal  acts  keep  time  together,  and  in 
health  the  rhythm  of  sixteen  or  eighteen  to 
the  minute  is  maintained.  If,  however,  the 
diaf)hragm  give  a  sudden  descending  jerk 
irrespective  of  any  respiratory  need,  as  is  the 
case  in  hiccup,  and  this  jerk  occur  at  a  time 
when  the  dilators  of  the  glottis  are  not  acting, 
a  noise  will  be  produced  by  the  rush  of  air 
through  the  insufliciently  widened  glottic 
aperture.  It  seems  certainly  possible  to 
account  for  the  noise  of  hiccup  by  the  mere 
fact  of  the  descent  of  the  diaphragm  occurring 
when  the  glottis  is  not  properly  open.  The 
noise  is  not  a  constant  phenomenon,  and 
during  an  attack  of  hiccup  it  never  occurs 
during  ordinary  inspiration,  or  without  the 
spasmodic  action  of  the  diaphragm,  although 
the  latter  phenomenon  may  occur  without 
the  former. 

Etiology  and  Diagnosis. — Hiccup  may 
be  produced  by  any  irritation  of  the  phrenic 
nerve — its  origin,  its  course,  or  the  ultimate 
twigs  which  are  distributed  to  the  under-sur- 
face  of  the  diaphragm.  Undue  distension  of 
the  stomach,  by  being  overfilled  with  food  or 
drink,  or  by  an  accumidation  of  wind  due  to 
faulty  digestion,  is  the  most  common  cause 
of  hiccup.  Its  occurrence  from  this  cause  is 
far  more  common  in  children  than  in  adults. 
Convulsions  and  muscular  spasms  generally 
are  more  easily  caused  in  the  young,  and 
hiccup  in  this  respect  follows  the  ordinary 
rule.  Hiccup  is  produced  by  direct  or  by 
reflex  irritation.  With  many  persons  the 
introduction  of  hot  spiced  or  peppery  foods 
into  the  stomach  immediately  produces  hic- 
cup, and  the  vsnriter  knows  one  or  two  persons 
in  whom  hiccup  is  produced  by  the  passage 
of  hot  fluids  through  the  pharynx.  It  is  a 
frequent  symptom  in  peritonitis  when  the 
peritoneal  covering  of  the  diaphragm  becomes 
affected.  It  sometimes  occurs  in  cases  of 
cancer  of  the  stomach ;  occasionally,  perhaps, 
from  over-distension  of  the  organ,  but  more 
often  from  an  extension  of  the  cancerous 
disease  to  the  peritoneal  surface  of  the 
stomach.  It  is  occasionally  a  troublesome 
symptom  during  convalescence  in  cholera, 
and  is  often  accompanied  by  eructations  of 
wind,  and  sometimes  by  vomiting.  If  hiccup 
occur  with  any  persistency  in  the  course  of 
typhoid  fever,  it  is  often  an  indication  of  per- 
foration and  the  onset  of  general  peritonitis. 
Although  most  frequently  a  symptom  of  gas- 
tric or  abdominal  disturbance,  hiccup  occa- 
sionally occurs  as  a  true  neurosis.  It  may 
accompany  hydrocephalus  or  meningitis,  and 
is  then  due  probably  to  an  implication  of  the 
cerebral  origin  of  the  phrenic  nerve.  Cases 
of  obstinate  hiccuping  in  hysterical  subjects 
have  been  recorded,  and  cases  of  paroxysmal 
hiccup   have  been   observed  by  Liveing, 
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Prichard,  and  others,  which  have  been  re- 
garded as  mstances  of  modified  epilepsy. 

Treatment. — The  treatment  of  hiccup  will 
depend  upon  the  cause.  An  emetic  to  empty 
the  stomach,  or  a  stimulant  to  increase  its 
natural  peristaltic  action,  will  often  give  relief. 
If  we  can  manage  to  produce  a  forcible 
action  of  the  diaphragm,  we  may  often  suc- 
ceed in  cming  it,  as  it  were,  of  the  trick  of 
spasmodic  action.  Attempts  to  count  a  hun- 
di-ed  without  drawing  breath,  or  to  hold  the 
breath  for  a  minute,  are  familiar  remedies 
for  hiccujj ;  and,  by  producing  a  feeling  of 
suffocation,  and  necessitating  a  violent  de- 
scent of  the  diaphragm,  they  are  often  suc- 
cessful. Warm  applications  or  counter-irri- 
tation applied  to  the  diaphragmatic  region  or 
over  the  cervical  spine,  may  occasionally  give 
relief.  Pressure  upon  the  trunk  of  the  pln-enic 
nerve  by  means  of  the  finger  applied  over  the 
scalenus  anticus  muscle,  is  said  also  to  have 
given  relief  occasionally  in  obstinate  cases. 
Amongst  the  drugs  which  have  been  recom- 
mended for  the  relief  of  hiccup  are  chloro- 
form (administered  internally),  either  alone 
or  combined  with  opium ;  camphor  in  the 
form  of  a  spirit  solution,  in  doses  of  twenty 
drops  and  upwards  ;  valerianate  of  zinc,  bella- 
donna, bromide  of  potassium,  musk,  or  ant- 
acids ;  and,  in  very  severe  cases,  morphine 
administered  hypodermically. 

"  G.  V.  POORE. 

HIPPURIA  (InTTos,  a  horse ;  and  ovpov, 
urine). — The  condition  of  the  urine  in  which 
it  contains  hippuric  acid  in  excess.  See 
Urine,  Morbid  Conditions  of. 

HISTRIONIC  SPASM  Qiistrio,  an 
actor). — A  synonym  for  facial  sjiasm,  so 
called  on  accomit  of  the  contortions  of  the 
face  to  which  this  affection  gives  rise.  See 
Facial  Spasm. 

HIVES. — A  popular  term  for  chicken- 
pox.    See  Chicken-pox. 

HOARSENESS  (Sax.,  has,  having  a 
rough  voice). — Roughness  of  the  voice,  due 
to  disease  or  disorder  connected  with  the 
larynx.    See  Voice,  Disorders  of. 

HOBNAIL  LIVER,— A  name  given  to 
a  cirrhotic  liver,  when  it  presents  small  pro- 
minences on  its  stu'face,  somewhat  resembling 
hobnails.    See  Liver,  Cirrhosis  of. 

HODGKIN'S  DISEASE.  — A  syno- 
nym for  lymphadenoma  or  lymphoma.  See 
Lymphadenoma. 

HOMBURG,  in  Germany. — Common 
salt  waters.    See  Mineral  Waters. 

HOMICIDAL     INSANITY.  —  &e 

Crime,  Irresponsibility  for;  and  Insanity, 
Impulsive. 


HOMOLOGOUS  (ofxot,  like;  and  Xoyor, 
nature). — In  pathology  this  term  is  applied  to 
new-growths  presenting  the  same  structure 
as  normal  tissues,  such  as  fatty  or  fibrous 
timioTirs. 

HOOPING-COUGH,— ^-ee  Whooping- 
cough. 

HORDEOLUM  [hordeum,  a  barley- 
corn).— A  synonym  for  stye.    See  Stye. 

HORN-POX.— A  popular  term  for  a 
variety  of  chicken-pox.    See  Chicken-pox. 

HORNS.  —  Synon.  :  Cornua.  —  Defini- 
tion.— Horns  are  epidermic  and  epithelial 
formations,  consequent  on  hj'pertrophy  of  the 
horny  product  of  the  integument. 

Description.  —  Horns  generally  occvu" 
singly.  Sometimes  they  attain  a  size  of 
several  inches  in  length  and  in  circumfer- 
ence. They  have  been  met  with  on  all  parts 
of  the  body,  more  particulai-ly  on  the  scalp, 
the  face,  the  glans  penis,  and  the  glans  clito- 
ridis. 

Pathology. — When  the  inspissated  pro- 
duct of  the  follicles  of  the  skin,  consisting  of 
laminated  epithelium  and  sebaceous  matter, 
is  exposed  to  the  air,  it  dries,  becomes  hard 
and  transparent,  and  is  in  fact  converted 
into  a  mass  having  most  of  the  properties  of 
horn.  This  is  the  f)rincipal  source  of  the 
horns  of  the  integument — an  accumulation 
of  the  contents  of  a  follicle  ;  the  protrusion 
of  that  substance  through  the  dilated  aper- 
ture of  the  follicle,  sometimes  through  a  large 
opening  resulting  fi'om  atrophy  or  ulceration ; 
its  desiccation  by  the  atmosphere  ;  and  its 
growth  by  continued  additions  to  its  base. 
Being  essentially  the  protrusion  of  a  soft 
substance  through  a  constricted  aperture, 
the  surface  of  the  horn  will  be  modelled  in 
figure  by  the  shape  of  that  aperture  ;  m  con- 
sequence of  desiccation,  its  shaft  will  be 
smaller  than  its  base  ;  and  it  will  be  liable 
to  be  bent  or  twisted  in  the  operation  of  pro- 
trusion. Hence  these  horns  are  generally 
ciu'ved  or  twisted,  and  have  been  compared 
to  the  beak  of  a  bird,  or  the  horn  of  the  goat. 
A  section  of  the  horn  affords  similar  evidence 
of  its  manner  of  formation  and  growth,  it 
being  always  laminated  in  structure. 

Another  kind  of  horn  is  sometimes  met 
with  on  the  glans  penis  and  clitoridis,  and  is 
the  product  of  hypertrophy  of  the  papillae. 
This  form  of  growth  is  fibrous  in  structure, 
like  a  wart,  which  in  fact  it  closely  resembles; 
whilst  in  the  same  situation  concreted  masses 
are  occasionally  formed,  constituted  by  a  com- 
bmation  of  both  processes — namely,  papillary 
hypertrophy  and  accumiilation  of  follicular 
substance.  There  is,  however,  an  important 
difference  between  the  two  kinds  of  horn, 
the  sebaceous  and  the  epidermic — namely, 
that  the  former  is  the  mere  result  of  increased 
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activity  of  function,  whilst  the  latter  is  the 
consequence  of  hypereemia  or  inflammation. 

Treatment. — Horny  matter  being  sus- 
ceptible of  disintegration  by  moisture,  the 
sebaceous  horn  may  be  so  thoroughly  soft- 
ened by  envelopment  in  a  waterproof  cover- 
ing, or  by  a  poultice,  as  to  be  easily  broken 
away  at  its  base.  The  follicular  bed  from 
which  it  has  been  removed  may  then  be 
cleared  by  a  small  scoop,  when  the  sac  will 
contract  and  close.  Sometimes  it  may  be 
thought  desirable  to  sponge  the  surface  with 
a  solution  of  chloride  of  zinc  or  sulphate  of 
copper ;  but  operation  by  the  knife  seems 
quite  uncalled  for.  In  the  instances  of  epi- 
dermic and  epithelial  horn,  however,  it  wiU 
be  necessary  to  have  recourse  to  caustics, 
especially  potassa  fusa ;  and  when  the  case 
evinces  great  obstinacy,  or  where  an  epithe- 
liomatous  degeneration  is  suspected,  the  use 
of  the  knife  becomes  essential. 

Erasmus  Wilson. 

HORRIPILATION  (horreo,  I  bristle 
up ;  and  pilus,  a  hair). — A  sensation  of  chilli- 
ness and  creepmg,  the  hairs  of  the  general 
siurface  of  the  skin  appearing  to  stand  on 
end.    See  Eigor. 

HOSPITALISM.— The  term  '  Hospital- 
ism '  was  introduced  into  medical  literature 
by  Sir  James  Simpson  {Edinburgh  Medical 
Journal,  March  1869),  but,  as  far  as  the 
writer  can  see,  no  exact  definition  of  it  was 
given  by  its  author.  It,  however,  was  evi- 
dently intended  to  signify  '  the  hygienic  evils 
which  the  system  of  huge  and  colossal  hos- 
pital edifices  has  hitherto  been  made  to 
involve ' — to  use  Sir  James  Simpson's  own 
words.  These  evils  appeared  to  him  so  evi- 
dent, and  so  necessarily  connected  with  the 
size  of  the  hospital,  that  he  taught  (and  in  fact 
the  sole  object  of  his  papers  was  to  teach)  that 
our  system  ought  to  be  revolutionised — '  hos- 
pitals changed  from  being  crowded  palaces, 
with  a  layer  of  sick  on  each  flat,  into  villages 
or  cottages,  with  one,  or  at  most  two,  patients 
in  each  room — the  village  constructed  of  iron 
instead  of  brick  or  stone,  and  taken  down  and 
rebuilt  every  few  years.' 

Mr.  Erichsen  has,  to  some  extent,  accepted 
the  teachuig  of  Sir  James  Simpson,  though  he 
allows  that  some  of  it  is  very  questionable. 
His  tract  on  the  subject  of  Hospitalism  has 
the  advantage  of  being  written  in  a  more 
sober  style  than  Sir  James  Simpson's,  and 
also  of  putting  the  question  in  a  clearer  light. 

By  the  term,  he  says,  '  is  meant  a  general 
morbid  condition  of  the  building,  or  of  its 
atmospherej  productive  of  disease.  .  .  . 
Doubtless,'  says  Mr.  Erichsen,  '  all  the 
septic  diseases  that  are  met  with  in  hospitals 
may  be  encountered  in  the  practice  of  sur- 
geons out  of  these  institutions,  but  they  are 
imquestionably  infinitely  more  common  in 
hospital  than  in  private  practice,  and  their 


causes  are  certainly  different.'  The  writer 
believes,  on  the  contrary,  that,  if  a  hospital 
be  properly  managed,  there  is  no  general 
morbid  condition  of  the  building — that  there 
is  no  reason  for  thinking  that  septic  diseases 
are  more  common  relatively  in  hospitals  than 
out  of  them — and  that  their  causes  are  iden- 
tical wherever  they  occur. 

And  if  the  term  '  Hospitalism  '  is  to  be 
taken  in  the  sense  in  which  Sir  James  Simp- 
son evidently  intended — that  is,  as  mean- 
ing to  convey  the  idea  that  there  is  an  in- 
evitable tendency  to  the  generation  of  septic 
disease  in  large  hospitals,  that  that  ten- 
dency becomes  greater  as  the  size  of  the 
hospital  is  increased,  and  that  it  increases 
as  the  hospital  grows  older — the  writer  has 
no  hesitation  in  saying  that  there  is  no 
such  thing  as  Hospitalism.  No  doubt  the 
aggregation  of  the  sick  and  wounded  in  hos- 
pitals is  a  cause  of  danger,  and  much  care 
and  vigilance  are  required  to  keep  hospitals 
healthy.  But  the  dangers  are  in  no  sense 
peculiar  to  hospitals.  The  siurgical  affections 
which  spring  up  in  hospitals — erysipelas, 
phagedaena,  pyaemia,  and  allied  affections — 
all  of  them  prevail  in  private  practice,  and, 
as  far  as  has  been  shown,  prevail  equally." 
Further,  although  the  perfect  publicity  of 
our  hospital  practice  enables  us  to  obtain 
tolerably  accurate  data  for  a  comparison  of 
the  experience  of  the  smaller  and  larger 
hospitals  of  this  and  other  towns,  no  one 
has  ever  seen  the  least  reason  for  believing 
that  the  smaller  are  in  any  respect  healthier 
than  the  larger;  whOe  several  of  the  hospitals 
that  have  been  longest  built  are  renowned 
for  their  healthy  condition,  and  in  many 
large  hospitals,  parts  of  which  are  ancient 
and  other  parts  modern,  the  former,  if  equally 
well  or  better  constructed,  are  (imder  similar 
conditions  of  cases  and  management)  as 
healthy  or  more  healthy  than  the  parts  more 
recently  built. 

The  subject  is  not  one  which  can  be  passed 
over  as  dealing  with  an  insignificant  ques- 
tion, or  one  of  verbal  interest  only.  The 
doctrines  which  Sir  James  Simpson  taught  led 
him  to  deprecate  altogether  the  construction 
of  any  hospitsil  of  considerable  size,  and  tO' 
advocate  the  extravagant  proposal  above 
quoted  for  substituting  small  detached  tem- 
porary sheds  for  our  present  permanent  hos- 
pitals. The  same  views  led  Mr.  Erichsen  to 
say  that  when  a  hospital  had  become,  as  he 

1  On  Hospitalism,  p.  37. 

2  It  is  not,  of  course,  meant  that  pyeemia,  for  in- 
stance, is  seen  as  often  in  private  as  in  hospital 
practice,  because  its  causes  are  less  often  met  with 
in  the  former  than  the  latter  ;  but,  if  due  allowance 
be  made  for  this  obvious  consideration,  there  is 
much  reason  to  acquiesce  in  the  conclusion  to  which 
Sir  James  Paget's  ample  experience  has  led  him,  that 
pyaemia  is  just  as  frequent  in  private  as  in  hospital 
practice  {Clin.  Soc.  Trans.,  vol.  vii.  p.  Ivi.)  Ery- 
sipelas seems  to  be  more  frequent  and  more  fatal  im 
private  practice  than  in  hospitals. 
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phrased  it,  'pyaemia-stricken,'  it  ought  to  be 
destroyed,' while  similar  ideas  have  ledothers, 
such  as  the  late  Dr.  Farr  and  Miss  Nightin- 
gale, to  question  whether  hospitals  had  not 
destroyed  more  lives  than  they  had  saved. 
Such  doctrines  should  not  be  jjassed  over  in 
silence,  since  they  exercise  a  great  influence 
on  the  public,  on  whose  co-operation  the  effi- 
ciency of  our  hospital  system  is  to  a  great  ex- 
tent based.  And  certainly  a  theory  which  has 
received  the  support,  however  quaUfied,  of  so 
eminent  a  hospital  surgeon  as  Mr.  Erichsen, 
cannot  be  considered  as  of  no  importance. 

It  is  therefore  necessary  to  point  out  to 
the  reader  that  the  theory,  as  so  stated  (and 
stated  quite  correctly  after  Sir  James  Simp- 
son's writings),  is  utterly  disproved  by  the  ex- 
perience of  all  well-managed  hospitals,  both 
before  and  after  the  introduction  of  the  anti- 
septic method  of  di'essing  wounds.  It  must 
be  noticed,  in  the  first  place,  that  the  basis 
of  the  theory  was  entirely  what  is  called 
'  statistics  ' — that  is,  a  hasty  inference  from 
figures,  showing  the  results  of  a  large  nimi- 
ber  of  cases  on  either  side.  Now  nothing  is 
more  dangerous  than  to  draw  conclusions 
from  such  figures,  which  are  quite  imsup- 
ported  by  any  histories  of  the  cases  on  which 
they  are  founded."  The  success  of  a  surgical 
operation  depends  more  on  the  antecedents 
of  the  operation  than  on  its  consequents,  and 
the  healthiness  of  hospitals  depends  far  more 
on  other  circvmistances  than  on  their  con- 
struction, size,  or  age.  Nay,  more,  the  suc- 
cess of  surgical  operations  does  not  neces- 
sarily vary  with  the  healthiness  of  the  hos- 
pital. In  the  healthiest  hospital  a  careless 
surgeon,  house-surgeon,  or  nurse  may  make 
havoc  of  the  major  operations  while  all  is 
going  on  weU  with  the  general  run  of  patients. 

For  all  these  reasons,  any  one  of  which 
would  be  sufficient,  the  conclusions  of  Sir 
James  Simpson  are  to  be  repudiated,  and 
to  be  considered  the  more  mischievous  be- 
cause, while  they  allege  imaginary  causes  of 
danger,  they  thereby  conceal  those  which  are 
real  and  certain,  and  necessarily  induce  sur- 
geons and  managers  of  hospitals  to  overlook 
details,  attention  to  which  is  always  followed 
by  success  in  the  treatment  of  grave  surgical 
cases.  With  such  attention,  a  hospital  may 
be  brought  into  a  condition  not  inferior  to 
the  best  circmnstances  under  which  private 
practice  is  carried  on. 

The  writer  must  not  be  misunderstood, 
as  if  he  thought  the  details  of  hospital-con- 
struction imimportant.  The  principles  of 
construction  which  are  now  accepted  for 
the  building  of  a  hospital  will  be  found 
at  page  879;  but  it  has  been  shown  to 

'  On  Hospitalism,  p.  98. 

^  The  writor  lays  less  stress  on  the  total  absence 
of  any  guarantee  for  the  accuracy  of  Sir  James  Simp- 
son's table  of  cases  in  private  practice,  and  is  willing, 
for  the  sake  of  argument,  to  assume  that  the  figures 
are  correct. 


demonstration  that,  provided  wards  be  well, 
but  not  excessively,  ventilated,  and  kept 
perfectly  clean,  and  provided  also  that  the 
beds  are  far  enough  apart,  the  precise  ground 
plan  of  the  hospital  matters  little — that  the 
doctrines  so  much  insisted  on  by  the  French 
writers  on  hospitals  as  to  the  superiority  of 
the  '  pavilion  plan,'  as  to  the  unhealthiness 
of  upper  storeys  and  so  on,  and  which  have 
been  adopted  as  if  they  were  unquestionable 
truths  by  many  writers  on  the  subject,  have 
led  to  much  waste  of  money  on  buildings  too 
scattered  for  hospital  service,  which  have 
turned  out  to  be  no  healthier  than  the  more 
compact  and  convenient  structures  which 
they  superseded.  But  we  ought  not,  in  re- 
action from  these  exaggerations,  to  under- 
value the  importance  of  good  ventilation, 
good  aeration,  proper  isolation  of  beds,  and, 
above  aU,  scrupulous  cleanliness  in  hospital 
wards.  These  essentials  being  secured,  the 
writer  is  persuaded  that  a  hospital  may  be 
just  as  healthy  with  thirty  wards  as  with 
three,  with  twenty  patients  in  each  ward  as 
with  two,  and  with  five  storeys  as  with  one. 
Far  more  important,  and  far  too  little  thought 
of,  till  within  the  last  few  years,  is  the  amount 
of  attention  given  to  the  personal  care  of  the 
patients.  This  is  particularly  the  case  in  the 
treatment  of  open  wou.nds.  Everyone  who 
has  been  much  in  hospitals  must  have  often 
seen,  and  especially  abroad,  surgeons,  dressers, 
and  nurses  hurry  from  one  patient  to  another, 
hardly  washing  or  wiping  then'  instruments, 
still  less  their  hands,  and  using  the  same 
dressing  materials  for  one  case  after  another. 
Sm-gical  practice  cannot  be  safely  carried  on 
in  this  way,  however  healthy  in  itself  the 
hospital  may  be.  The  first  care  of  a  surgeon 
in  charge  of  hospital-wards  ought  to  be  to 
impress  upon  all  his  assistants,  and  never 
to  forget  in  his  own  person,  that  the  suc- 
cess of  surgical  practice  depends  more  upon 
minute  care  in  the  dressing  of  cases  than  on 
all  other  matters  put  together.  Our  surgical 
wards  have  become  far  more  healthy  since 
the  introduction  of  antiseptic  surgery ;  and 
that  this  must  be  largely  due  to  the  increased 
care  in  the  minutiae  of  surgical  treatment 
which  has  followed  on  the  discussion  of  this 
method  is  proved  by  the  fact  that  the  im- 
provement is  as  conspicuous  in  the  practice 
of  some  of  those  who  reject,  as  those  who 
follow.  Sir-  Joseph  Lister's  teaching.' 

If  it  were  not  true  that  the  septic  diseases, 
or  erysipelatous  diseases,  which  interfere  so 
much  with  the  success  of  operations  in  our 
hospitals,  depend  in  a  very  large  proportion 
of  cases  on  the  method  of  dressing  the  wound 
and  not  on  matters  conveyed  by  the  atmo- 
sphere, how  could  the  success  of  the  so-called 

1  The  late  Mr.  Callender  stated  it  as  his  deliberate 
opinion  that  the  great  sm-gical  operations  were  ten 
times  more  successful  in  hospitals  than  they  used 
to  be  in  the  past  generation.  This  was  before  the 
general  use  of  Lister's  method. 
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'  open  method '  of  dressing  wounds  be  ex- 
plained ?  In  this  method  the  wound  is  left 
fi'eely  exposed  to  that  hospital  air  which  is, 
we  are  told,  charged  with  deadly  miasma. 
But  care  is  taken  to  see  that  the  wound  is 
well  drained  of  all  putrefiable  discharges,  and 
kept  perfectly  clean.  If  Sir  James  Simpson's 
theory  were  true,  we  ought  to  have  an  in- 
creased mortality  following  on  the  freer  ex- 
posure to  this  deadly  atmosphere.  On  the 
contrary,  the  perfect  drainage  of  the  woimd, 
and  the  care  taken  to  keep  it  free  from  all 
putrefying  matters,  are  followed  by  results 
which  can  hardly  be  siu-passed.  Thus  Dr. 
James  Wood,  of  the  Bellevue  Hospital,  New 
York,  relates,  that  in  wards  which  had  been 
recently  vacated  on  account  of  an  outbreak 
of  puerperal  fever,  he  treated  fourteen  suc- 
cessive cases  of  unselected  amputation  of  the 
Umbs  successfully,  by  merely  leaving  the 
flaps  imunited,  the  raw  surfaces  exposed  to 
the  air,  but  carefully  drained,  and  all  putres- 
cible  matters  continually  removed ; '  and 
this  is  only  one  of  many  proofs  which  have 
recently  been  given  of  the  fact  that  there 
are  many  other  plans  of  treating  woimds 
besides  that  which  is  specially  designated 
'  antiseptic,'  under  which,  conjoined  with 
proper  construction  and  general  manage- 
ment, a  hospital  may  be  as  healthy  as  a 
private  house. 

This  statement,  which  is  made  after  long 
experience,  and  with  a  conscientious  con- 
viction of  its  truth,  by  no  means  asserts 
that  it  is  as  easy  to  keep  a  hospital  healthy 
as  a  private  sick-room ;  or,  in  other  words, 
that  the  aggregation  of  the  sick  and  wounded 
involves  no  dangers.  Such  a  doctrine  would 
be  absurd ;  but  the  dangers  are  the  same  in 
kind,  and  the  precautions  required  are  the 
same,  with  a  single  exception.  Hospitals, 
like  private  houses,  must  be  kept  well-aired, 
well-drained,  scrupulously  clean,  properly, 
but  not  excessively,  lighted,-  and  so  forth. 
The  great  difference  in  the  precautions  re- 
quired to  ensure  the  salubrity  of  hospitals 
and  private  houses  is,  in  one  word,  to  guard 
against  direct  infection,  and  this  may  occur 
in  two  ways.  Surgically,  infection  is  carried 
directly  by  careless  dressing — and  every  hos- 
pital surgeon  must  have  remarked  that  as  he 
himself  is  more  watchful  and  careful,  and  as 
he  has  the  good  fortune  to  be  surrounded  by 
more  careful  assistants,  his  cases  do  better  ; 
and  in  the  present  healthy  condition  of  most 
of  our  large  London  hospitals,  such  precau- 
tions of  themselves  suffice  to  raise  the  suc- 
cess of  surgical  practice  to  a  level  probably 
higher  than  it  reaches  in  private  houses. 

1  New  York  Med.  Joum.,  Jan.  1876. 

-  Most  of  our  hospitals  are  too  light,  and  too  de- 
stitute of  the  means  of  excluding  the  light.  No 
doubt  a  flood  of  light  in  the  ward  is  very  useful 
in  detecting  dirt,  but  it  sadly  interferes  with  the 
repose  which  many  medical  and  surgical  cases 
require. 


The  second  way  in  which  infection  may  be 
,  carried  is  by  direct  proximity  or  contact. 

This  is  more  important  in  medical  cases,  and 
I  the  obvious  danger  of  the  spread  of  infectious 
fevers  has  led  the  managers  of  most  of  our 
general  hospitals  to  exclude  such  diseasesfrom 
their  wards  as  small-pox,  scarlet  fever,  and 
typhus,  while  other  affections  are  admitted, 
which,  though  contagious,  are  so  in  a  less  de- 
gree, as  typhoid  fever,  erysipelas,  diphtheria, 
&c.  Enough,  or  more  than  enough,  has  been 
done  in  this  direction — that  is,  the  public 
safety  might  be  as  well  consulted  if  typhus 
and  scarlet  fever  cases  were  stiU  admitted 
(as  before  the  institution  of  special  hospitals 
for  such  cases  they  used  to  be)  into  the  wards 
of  our  general  hospitals  in  small  numbers, 
and  under  strict  precautions.  Anyhow,  it 
appears  that  there  is  little  if  any  evidence 
of  spread  of  disease  from  such  cases  reputed 
to  be  infectious  as  are  still  to  be  found  in  our 
general  hospitals.  Hearing  that  some  dis- 
tinguished surgeons  teach  confidently  that 
pyaemia  and  erysipelas  are  usually  propa- 
gated by  contagion,  the  writer  has  often 
watched  the  progress  of  such  cases  when 
originating  in  hospital  or  admitted  from 
without,  but  has  never  been  able  to  verify 
any  spread  of  the  disease  from  them,  though 
he  does  not  deny  the  possibility  of  such  an 
occurrence. 

To  sum  up  the  whole  matter — the  writer 
would  define  the  term  '  Hospitalism  '  as  ex- 
pressing the  danger  which  exists  in  hospitals 
of  contamination  from  the  aggregation  of 
patients — and  would  add  that  the  extent  to 
which  such  contamination  prevails  has  been 
greatly  exaggerated  by  theoretical  writers; 
that,  as  far  as  the  general  atmosphere  of  the 
ward  is  concerned,  the  danger  may  be,  and 
appears  in  all  well-managed  hospitals  really 
to  be,  obviated  by  ventilation  and  cleanli- 
ness ;  and  the  more  immediate  danger  from 
the  contiguity  of  patients  cannot  be  shown 
to  produce  any  appreciable  effect,  while  the 
danger  of  contamination  of  wounds  by  putre- 
fying materials  demands  constant  vigilance 
to  counteract  it ;  but  with  such  vigilance 
seems  to  be  so  far  counteracted  that  hospital 
practice  is  probably  more  successful  than 
private  practice  in  similar  cases.  In  support 
of  this  assertion  the  following  facts  are  sub- 
mitted. 

Phagedsena,  pytemia,  and  erysipelas,  ori- 
ginating in  the  hospital,  are  the  affections  uni- 
versally admitted  as  tests  of  the  healthiness 
of  the  wards,  or  (to  use  Sir  James  Simpson's 
words)  of  the  existence  of  Hospitalism.  In 
reviewing,  a  short  time  ago,  his  own  career  as 
assistant- surgeon  and  siurgeon  to  St.  George's 
Hospital,  the  writer  had  occasion  to  examine 
the  past  and  present  records  of  its  practice 
— records,  he  may  say,  more  perfect  and 
i  more  available  than  exist,  as  far   as  he 
I  knows,  at  any  other  hospital ;  for  detailed 
I  notes  are  preserved  of  every  case,  and  are  so 
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tabulated  as  to  be  immediately  accessible. 
First,  with  regard  to  phagedsena,  whether  in 
the  milder  form,  to  which  the  name  is  often 
restricted,  or  in  the  more  formidable  slough- 
ing variety  spoken  of  as  '  hospital  gangrene,' 
the  affection  is  now  unknown  ;  only  three 
cases  having  been  admitted  with  venereal 
phagedsena,  and  none  having  broken  out  in 
the  wards,  during  a  period  of  five  years. 
Next,  with  regard  to  pysemia,  there  had 
been  fifteen  cases  in  the  wards  during  three 
years,  eight  of  which  were  admitted  with  the 
disease.  Of  the  seven  cases  occurring  in  the 
hospital,  one  was  puerperal  in  a  patient  ad- 
mitted for  another  cause ;  three  after  sup- 
purative affections — viz.  carbuncular  abscess, 
acute  periostitis,  and  diffuse  cellulitis — i.e. 
after  various  forms  of  blood-poisoning  which 
had  preceded  admission ;  and  three  only 
after  surgical  operations  of  all  kinds,  and  in 
one  of  these  (who  was  under  the  writer's 
own  care)  the  diagnosis  was  doubtful — the 
man  recovered.  One  of  the  other  cases  was 
an  operation  for  stricture  and  perineal  ab- 
scess, where  the  wound  could  not  be  kept 
aseptic.  The  last  was  after  an  amputation 
in  which  the  surgeon  (who  was  again  the 
present  writer)  had  probably  amputated  too 
near  the  suppurating  tissues.  As  to  ery- 
sipelas, a  large  number  of  cases  of  phleg- 
monous erysipelas  were  admitted ;  but  there 
was  no  record  of  the  outbreak  of  this  disease 
in  the  hospital.  Cutaneous  erysipelas  was 
freely  admitted  into  the  ordinary  wards,  and 
a  few  sporadic  cases  originated  in  the  wards, 
but  almost  alwa.ys  of  a  very  mild  type. 
During  the  two  last  complete  years  included 
in  this  survey,  there  had  been  thirty-one 
cases  on  the  whole — twenty-three  admitted 
and  eight  originating  m  the  wards.  Only 
one  death  occm-red  out  of  the  whole  thirty- 
one,  in  a  drunkard  admitted  with  scalp- 
wound.  Dehrium  tremens  and  erysipelas 
supervened,  and  he  died  in  a  few  days, 
whether  of  the  delirium  or  the  erysipelas 
could  not  be  determined. 

There  is  no  reason  to  believe  that  other 
hosi:>itals  are  in  any  respect  inferior  to  St. 
George's,  so  that  there  seems  fair  cause  for 
saying  that  '  Hospitalism  '  has  no  existence 
in  the  institutions  of  the  present  day  in  this 
country,  if  we  are  to  understand  by  that 
term  any  condition  of  the  hospital  which 
exposes  a  patient  to  greater  risk  after  injury 
or  operation  than  he  would  run  if  treated  at 
home.  T.  Holmes. 

HOSPITALS,  Administration  of.— 

The  administration  of  a  hospital  sliould  be  so 
framed  as  to  enforce  the  necessary  economy 
consistent  with  the  due  supply  of  the  require- 
ments for  the  sick. 

Governing  Body. — The  form  of  govern- 
ment depends  to  some  extent  upon  the  au- 
thority under  which  the  hospital  is  placed; 
that  is  to  say,  whether  the  hospital  is  a 


foundation  or  subscription  hospital ;  a  hospital 
established  by  a  municipality  or  corporation; 
or  a  military  or  naval  hospital  imder  the 
Government. 

But  there  are  certain  general  principles 
which  mu.st  in  aU  cases  be  observed,  without 
which  proper  discipline  throughout  the  seve- 
ral branches  of  the  administration  will  not 
be  secured. 

The  government  may  be  by  means  of  a 
governor,  or  by  a  committee,  on  which  the 
i  professional  element  should  be  represented. 
\  It  provides  for  the  general  supervision  and 
discipline  of  the  estabhshment,  and  for  the 
financial  arrangements.  It  controls  the  ap- 
pointment and  removal  of  all  members  of 
the  staff  of  the  hospital.  It  makes  all  general 
regulations,  after  consultation  with  the  pro- 
fessional department,  as  to  internal  economy, 
admission  and  discharge  of  patients,  distri- 
bution of  beds,  dietary,  and  other  matters. 
It  regulates  the  expenditure.  In  hospitals 
supported  by  subscription,  it  raises  the  funds 
for  supporting  the  institution. 

Governor  or  Treasurer. — In  large  founda- 
tion or  subscrii)tion  hospitals,  and  in  military 
and  naval  hospitals,  there  is  a  resident  repre- 
sentative of  the  governing  body,  generally 
termed  Governor  or  Treasurer,  who  exercises 
a  general  supervision  over  the  structm'e  and 
the  discii)hne  of  the  establishment. 

Secretary  or  Steward. — The  chief  execu- 
tive officer  immediately  under  the  governing 
body  is  called  the  Steward,  or  sometimes 
the  Secretary.  He  has  the  control  of  all 
servants  not  included  in  the  nursing  staff' — 
such  as  porters,  ambulance-men,  engine- 
man,  bath-assistants,  and  other  male  attend- 
ants. He  sees  that  all  structural  appliances 
are  in  good  order,  and  that  cleanliness  and 
discipline  are  maintained  throughout  the 
building.  He  controls  the  issue  of  all  orders 
for  the  supply  of  goods,  provisions,  fuel,  i&c., 
and  watches  that  they  are  used  with  a  due 
regard  to  economy.  He  countersigns  all 
orders  for  payment  after  they  are  passed  by 
the  treasurer,  and  is  responsible  for  the  hos- 
pital accounts.  He  sees  that  the  records  of 
admission,  discharge,  and  death  are  duly  kept 
by  the  professional  staff.  He  is  responsible 
for  the  safe  custody  of  clothing,  money,  and 
property  broun;ht  in  by  the  patients,  till  their 
discharge.  He  has  charge  of  the  correspon- 
dence. 

Clerk  or  Assistant  Steward. — The  secre- 
tary or  steward  is  assisted  by  an  assistant  or 
clerk.  This  latter  receives  all  provisions  and 
stores,  sees  that  they  are  correctly  delivered, 
and  is  responsible  for  their  safe  custody  until 
distributed  to  an  authorised  person.  He  sees 
that  the  diet-tables  are  jjrepared  from  the 
prescription-papers,  and  that  the  articles  of 
food  supplied  to  jjatients  are  strictly  in  ac- 
cordance with  the  diet-tables,  or  else  specially 
ordered  by  the  physician  or  surgeon. 

Professional  Staff. — The  professional  staff 
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directs  the  proceedings  to  be  taken  for  the 
well-being  and  cure  of  the  patients.  It  con- 
sists of  the  consulting  and  visiting  physicians 
and  surgeons ;  the  assistant  physicians  and 
surgeons ;  and  the  resident  and  house  physi- 
cians and  surgeons,  and  assistants  continually 
present  in  the  hospital. 

Medical  Committee.  —  The  professional 
staff  forms  a  medical  committee  with  a  speci- 
fied quorum.  This  committee  is  consultative 
only,  and  should  be  consulted  by  the  governing 
body  on  all  matters  concerning  the  medical 
and  surgical  departments  of  the  hospital, 
the  admission  and  discharge  of  patients,  the 
distribution  of  beds,  the  dispensary,  the  in- 
patients, the  out-patients'  department,  and  the 
students.  The  medical  committee,  more- 
over, puts  forward  recommendations  for  the 
purchase  of  instruments,  apparatus,  and 
medicines.  The  committee  provides  for  a 
descriptive  record  of  cases  admitted  into  the 
hospital,  and  for  the  efficient  instruction  of 
students. 

Physicians  cmd  Sm-geons. — The  physicians, 
surgeons,  assistant  physicians,  and  assistant 
surgeons  imdertake  the  charge  of  the  wards 
and  out-patients'  departments,  and  attend  at 
the  hospital  at  fixed  times.  The  physicians 
and  surgeons  order  the  diet  of  the  patients ; 
and  no  article  of  diet  which  does  not  appear 
in  the  diet-tables  is  supphed  unless  specially 
ordered  by  them. 

Resident  Medical  Officers. — The  resident 
medical  officers  control  the  treatment  of 
patients  in  the  absence  of  the  physicians 
and  surgeons  ;  and  have  a  disciplinary  con- 
trol over  the  dressers  and  clinical  clerks. 
They  decide  on  the  admissibility  or  other- 
wise of  applicants  for  reUef,  when  not  ad- 
mitted directly  by  the  physicians  and  sur- 
geons, as  well  as  on  the  wards  in  which  the 
in-patients  are  to  be  placed,  and  are  respon- 
sible for  their  care  until  seen  by  the  physi- 
cians and  surgeons.  They  visit  the  wards 
and  dispensary,  according  to  the  regulations, 
to  see  that  the  patients  are  duly  attended 
to.  They  superintend  the  conduct  of  the 
assistants  of  the  medical  officers,  and  of  the 
dispenser  and  his  assistants,  of  pupils  (if  any), 
and  of  patients;  give  notice  of  any  misconduct 
of  the  nm-ses  and  servants  to  the  matron  or 
lady  superintendent;  and  inform  the  gover- 
nor or  secretary,  the  physician,  siurgeon,  and 
governing  body,  of  any  matter  requiring  their 
attention.  They  are  responsible  that  the 
records  of  cases  are  properly  made  out.  In 
most  cases,  however,  this  duty  is  now  per- 
formed by  registrars. 

Dispenser. — The  dispenser  acts  imder  the 
resident  medical  officer,  subject  to  regulations 
laid  down  by  the  governing  body. 

Nursing  Department. — The  nursing  de- 
partment is  under  a  trained  matron,  who 
should  be  lady  superintendent  of  the  training 
school,  and  head  of  all  the  women  employed 
in  the  hospital. 


Matron  or  Lady  Sujjerintendent. — The 
whole  responsibility  for  nursing,  internal 
management,  care  of  linen  and  housekeep- 
ing, and  the  discipline  and  training  of  nurses 
is  vested  in  the  trained  female  head  of  the 
nursing  staff,  by  whatever  title  she  be  called. 
To  the  governing  body  of  the  hospital  she  is 
responsible  for  the  conduct,  discipline,  and 
duties  of  her  nurses.  To  the  governing  body 
and  the  physicians  and  surgeons  in  charge 
of  wards  she  is  responsible  for  the  care  and 
cleanliness  of  the  wards,  for  the  care  and 
cleanHness  of  the  sick,  and  for  the  linen. 
She  is  responsible  to  the  medical  officers 
that  their  orders  about  the  treatment  of  the 
sick  are  strictly  carried  out.  To  fulfil  these 
responsibilities,  she  has  the  power  of  en- 
gaging, appointing,  and  dismissing  aU  nurses, 
female  servants,  and  probationers,  subject,  of 
course,  to  the  general  control  of  the  govern- 
ing body.  The  nursing  estabUshment  cannot 
be  made  responsible  on  the  side  of  discipUne 
to  the  medical  officers,  or  the  governor  of 
a  hospital.  Simplicity  of  rules,  placing  the 
nurses  in  all  matters  regarding  management 
of  the  sick  absolutely  under  the  orders  of  the 
medical  staff,  and  in  all  disciplinary  matters 
absolutely  imder  the  lady  superintendent  or 
matron,  to  whom  the  medical  officers  should 
refer  all  cases  of  neglect,  is  essential  to  due 
discipline  and  efficiency.  Any  remissness  or 
neglect  of  duty  is  as  much  a  breach  of  disci- 
pline as  drunkenness  or  other  bad  conduct, 
and  can  only  be  dealt  with  to  any  good  pur- 
pose by  report  to  the  matron.  But  neither 
the  medical  officer  nor  any  other  male  head 
should  ever  have  power  to  punish  for  dis- 
obedience. His  duty  should  end  with  report- 
ing the  case  to  the  female  head,  who  is  re- 
sponsible to  the  governing  authority  of  the 
hospital,  as  all  her  nurses  and  servants,  in 
the  performance  of  their  duties,  are  imme- 
diately responsible  to  the  matron  only.  If 
the  matron  or  lady  superintendent  does  not 
exercise  the  authority  entrusted  to  her  with 
judgment  and  discretion,  it  is  then  the  legi- 
timate province  of  the  governing  body  to 
interfere  and  to  remove  her. 

The  matron  resides  in  the  hospital  where 
her  nurses  and  probationers  are  at  work. 

In  a  hospital  of,  say,  above  300  beds,  and 
with  a  training  school  of,  say,  above  twenty 
probationers  (which  aU  such  hospitals  ought 
to  include),  the  trained  matron  should  have 
three  trained  representatives  or  assistants — 
one  in  the  training  school  as  mistress  of 
probationers  or  home-sister ;  and  two  in  the 
hospital — one  by  day  as  assistant  matron  (or 
superintendent),  and  one  by  night  as  night 
superintendent  of  nurses  ;  and  of  these  two 
the  night  representative  is  the  more  impor- 
tant. Besides  the  trained  assistant  matron 
(superintendent),  who  should  have  such  in- 
spection of  the  wards  as  the  matron  may 
commit  to  her,  the  matron  will  require  one 
linen-assistant  and  housekeeper,  who  might 
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also  have  the  charge  and  inspection  of  the  ! 
nurses'  rooms,  if  the  trained  assistant  matron 
has  not  time.  She  should  '  mother '  the  ward- 
maids,  and  have  some  '  gathering  '  for  them. 

Nurses  and  Servants. — Under  the  matron 
there  should  be  distinct  grades  of  nurses,  and 
distinct  duties  for  each  grade :  1.  Trained 
chief  nirrses  (ward-sisters).  2.  Trained  nurses 
(day).  3.  Trained  niu-ses  (night),  at  least 
equal  in  pay  and  status  to  the  day-nurses. 
4.  Probationers  in  training.  5.  Ward-maids, 
and  nursemaids  for  children's  wards.  6. 
Dormitory  and  stairs  women.  7.  Female 
cook,  and  her  assistants  under  the  house- 
keeper. The  hospital  cook  in  a  large  hospital 
would  probably  be  a  man,  and  under  the 
steward.  The  sisters,  nurses,  and  proba- 
tioners would  require  a  female  cook,  under 
the  matron.  All  women  employed  in  the 
hospital  should  reside  in  the  institution. 

Night  SuperiAitendent.  —  The  (trained) 
night  superintendent  of  nurses  should  be  in 
charge  of  the  night-nursing,  in  communica- 
tion with  the  ward-sisters,  as  well  as  of  the 
night-nurses,  and  should  see  that  the  venti- 
lation and  temjieratm-e  of  the  wards  is  main- 
tained, as  directed  by  the  medical  staff.  She 
must  be  one  qualified  not  only  to  have  charge 
of  nurses  and  have  some  '  gathering '  for 
night-niu-ses  by  day,  but  to  train  probationers 
told  off  to  accompany  her  at  night,  to  their 
own  benefit  and  hers. 

Assistant  Matron. — The  assistant  matron 
is  to  have  special  charge  over  the  mirses' 
rooms,  to  see  that  the  nurses  rise  in  time  to 
wash  themselves,  strip  their  beds,  empty 
their  slops,  and  have  breakfast,  before  going 
on  duty ;  that  later  they  make  their  beds  and 
put  their  rooms  in  order ;  that  they  never 
wash  their  own  clothes  in  their  own  rooms 
(for  all  nurses'  washing  should  be  done  for 
them) ;  that  they  go  quietly  to  bed  at  night, 
and  lights  be  put  out  at  a  certain  hour ;  that 
their  rooms  are  always  clean,  in  order,  whole- 
some, and  cheerful.  Without  this  constant 
supervision,  what  is  necessary  for  the  nurses' 
health  is  not  done;  the  same  for  night-mu'ses 
is  yet  more  imijortant.  Nurses'  meals  should 
always  be  presided  over  by  some  such  autho- 
rity. 

The  hospital  night-nurses  should  have  two 
hot  meals  in  the  common  dining-room — it 
might  be  in  the  probationers'  home — say,  at 
9.30  A.M.  and  9.30  p.m.,  ready  and  prepared 
for  them.  And  sisters,  staff-nurses,  and 
ward-maids  shoiUd  have,  though  at  different 
hours — as  all  cannot  be  absent  from  the 
wards  at  once — dinner  and  supper,  each  set 
together  in  a  common  dining-room,  away 
from  the  ward  air.  No  nurse  should  have  to 
prepare  her  meals  for  herself. 

Laundry. — In  small  and  moderate-sized 
hospitals,  when  there  is  a  laundry  attached 
to  the  hosijital,  the  supervision  should  be 
imder  the  lady  superintendent  or  matron. 
In  large  hospitals,  it  would  be  advisable  for 


the  laundry,  which  should  in  all  cases  be  in 
a  building  entirely  detached,  to  be  worked 
independently,  under  the  general  supervision 
of  the  governor  or  secretary. 

Chaplain. — The  religious  care  of  the 
patients  is  generally  provided  for  by  the 
appointment  of  one  or  more  permanent 
chaplains,  or  by  visits  and  religious  services 
of  other  ministers  whom  the  patients  may 
desire  to  attend  them  ;  subject,  however,  to 
the  opinion  of  the  medical  attendant,  as  to 
how  far  the  state  of  health  of  the  patient  will 
admit  of  such  visits,  and  to  the  visits  being 
made  at  such  times  as  do  not  interfere  with 
the  discipline  of  the  hospital. 

Douglas  Galton. 

HOSPITALS,  Construction  of.'— A 

hospital  or  infirmary  is  a  building  intended 
for  the  reception  and  treatment  of  sick  and 
injured  persons,  under  conditions  favourable 
for  their  recovery. 

A  hospital  must  be  so  constructed  and 
arranged  as  to  enable  a  limited  staff  of 
medical  men,  nurses,  and  assistants  to  minis- 
ter to  the  necessities  of  a  large  number  of 
sick,  and  to  promote  their  speedy  restoration. 
The  conditions  essential  for  such  objects  are 
as  follows : — 

(1)  Pure  air.  There  should  be  no  appre- 
ciable difference  in  purity  between  the  air 
inside  the  wards  and  that  outside  the  build- 
ing. 

(2)  The  air  supplied  should  be  capable  of 
being  warmed  to  any  required  extent. 

(3)  Pure  water  should  be  supplied  for 
internal  use,  and  sufficient  also  to  ensure  the 
removal  of  impurities  to  a  distance  from  the 
hospital. 

(4)  The  most  perfect  cleanliness  within 
and  around  the  building  should  be  enforced. 

These  conditions  depend  on — 

(1)  The  site  of  the  proposed  hospital. 

(2)  The  form  of  the  rooms  or  wards  in 
which  the  sick  are  to  be  placed,  so  as  to  en- 
sure purity  of  air  and  convenience  of  nursing; 
these  rooms  forming  the  principal  units  of 
hospital-construction. 

(3)  The  distribution  of  these  units,  and  of 
the  other  accessories  which,  combined,  con- 
stitute the  hospital. 

1.  Sites  of  Hospitals. — The  local  cli- 
mate should  be  healthy,  and  there  should 
be  a  free  circulation  of  air  over  the  district. 
Town  sites  should  be  avoided  as  far  as  pos- 
sible. When  necessarily  placed  in  a  town,  a 
space  free  from  buildings  shoidd  be  reserved 
on  all  sides.  There  should  be  no  nuisances, 
damp  ravines,  muddy  creeks,  undrained  or 
marshy  ground,  near  the  site,  or  in  such  a 
position  that  the  prevailing  winds  would  blow 
effluvia  arising  from  them  over  the  hospital. 

'  This  article  has  reference  more  especially  to 
permanent  general  hospitals.  The  principles  apply 
equally  to  special  temporary  field  or  other  institu- 
tions for  '  the  cure  of  the  sick.' 


880 


HOSPITALS,  CONSTEUCTION  OF 


The  site  selected  for  a  liosijital  should  not 
receive  the  drainage  of  higher  ground,  and 
the  natiTral  drainage  outlets  should  be  suffi- 
cient. There  should,  if  possible,  be  no  build- 
ings near  a  hospital  except  those  connected 
with  its  object.  The  number  of  sick  to  be 
allowed  per  acre  will  depend  practically  upon 
the  arrangement  of  the  buildings  in  which 
they  are  lodged. 

2.  Form  and  Distribution  of  the 
Parts  of  a  Hospital. — The  structural 
arrangements  of  a  hospital  should  be  such 
as  to  secure  free  circulation  of  air. 

The  Waed. — The  basis  upon  which  the 
structural  arrangements  rest  is  the  ward. 
The  administration,  means  of  access,  and 
discipline  must  be  made  subsidiary  to  the 
question  as  to  how  the  sick  are  to  get  well 
in  the  shortest  possible  time,  and  at  the 
least  expense ;  and  tliis,  so  far  as  the  struc- 
ture is  concerned,  is  mainly  determined  by 
the  form  of  the  wards. 

Size. — The  size  of  a  ward  depends  upon 
the  number  of  patients  who  are  to  occupy 
it,  and  upon  the  cubic  space  and  tloor 
space  which  should  be  allotted  to  each 
patient.  The  disciplinary  and  economical 
dispositions  in  a  hospital  require  that  each 
head-nurse  should  have  the  f)atients  allotted 
to  her  placed  under  her  immediate  eye. 
Economy  of  labour  requires  that  the  hospital 
should  be  so  laid  out  as  to  enable  the  largest 
number  of  patients  to  be  nursed  by  a  given 
number  of  nurses.  The  number  to  be  placed 
in  a  ward  therefore  depends  upon  the  number 
which  can  be  efficiently  nursed ;  and  the 
form  of  the  ward  must  be  as  much  calculated 
to  facilitate  nursing,  as  to  ensure  free  circu- 
lation and  change  of  air.  From  twenty  to 
thirty-two  beds  have  been  taken  as  the  unit 
for  ward-construction.  In  hospitals  where 
cases  of  more  than  ordinary  severity  are 
likely  to  be  received,  it  would  be  necessary 
to  diminish  the  size  of  the  wards  on  grounds 
of  health.  Small  wards  containing  one  or 
more  beds  are  also  required  for  isolating 
certain  cases  or  for  various  necessary  objects. 

Conditions  regulating  'ward-construction. 
The  general  form  of  ward-construction  is 
mainly  governed  by  the  question  of  the  re- 
newal of  air.  The  air  within  an  inhabited 
space,  enclosed  on  aU  sides,  is  vitiated  by 
the  emanations  proceeding  from  the  bodies 
of  those  who  inhabit  it,  and  especially  by 
the  effect  on  it  of  their  respiration.  In  all 
sickness,  and  all  surgical  cases,  wounds  with 
discharge,  or  sores,  these  emanations  are 
greater  m  quantity,  and  more  poisonous  in 
qiiality,  than  from  persons  in  health  ;  whilst, 
at  the  same  time,  most  cases — medical  and 
surgical — are  more  susceptible  to  these  ema- 
nations. Stagnation  in  the  movement  of 
the  air  leads  to  rapid  decomposition  of  these 
emanations.  If  they  diffused  themselves 
uniformly  throughout  the  space,  which  in 
fact  they  do  not,  ventilation  would  be  com- 


paratively simple,  and,  whatever  the  cubic- 
space,  the  air  would  attain  a  permanent 
degree  of  purity,  or  rather  impurity,  theo- 
retically dependent  upon  the  rate  at  which 
!  emanations  are  produced,  and  the  rate  at 
which  fresh  air  is  admitted.  Hence  the 
same  supply  of  air  would  equally  well 
ventilate  any  space  ;  but  the  larger  the  cubie 
space,  the  longer  it  will  be  before  the  air  in 
it  attains  its  permanent  condition  of  im- 
purity, and  the  more  easily  will  the  supply 
of  fresh  air  be  brought  in  without  altering 
the  temperature,  and  causing  injurious 
draughts.  The  amount  of  air  which  should 
be  removed,  and  its  place  supplied  with  fresh 
air,  is  at  least  3,000  cubic  feet  per  patient 
per  hour;  but  this  must  depend  to  some 
extent  upon  the  emanations  of  the  patients, 
which  vary  with  the  diseases  or  injm-ies  they 
are  suffering  from.  The  ventilation  of  each 
ward  should  be  kept  independent  of  other 
wards  or  rooms. 

Means  o  f  ventilation. — The  change  of  air 
may  be  effected  in  various  ways.  For  in- 
stance, the  air  may  be  drawn  out  by  a  fan  ; 
or  it  may  be  removed  by  a  shaft,  whose 
action  depends  on  the  difference  of  the  tem- 
perature of  the  air  in  the  shaft  and  that  in 
the  outer  atmosphere.  Of  this  the  ordinary 
fireplace  is  one  example  ;  a  caldron  of  water 
kept  boiling  for  the  use  of  the  hospital  by  a 
steam  pipe  is  another ;  a  sunlight  is  a  further 
example  ;  and  a  heated  shaft  connected  with 
flues  led  from  holes  in  the  wall  near  the 
patients'  beds,  throvigh  each  of  which  air  is 
drawn  into  the  shaft,  is  another  method. 
Theoretically  it  is  thus  quite  possible  so  to 
arrange  the  ventilation  mechanically  that  a. 
specified  qiiantity  of  air  at  a  fixed  tempera- 
ture shall  be  brought  into  the  ward  by  day 
and  by  night.  Practically,  however,  hos- 
pitals dependent  upon  such  means  alone  for 
ventilation  require  an  attention  which  they 
can  rarely  or  never  receive,  and,  except  under 
favourable  circumstances,  are  not  healthy. 

The  emanations  from  the  body  do  not 
uniformly   diffuse   themselves ;   they  hang 
about  as  the  smoke  of  tobacco  may  be  said 
to  do.    In  wards  into  which  a  fixed  quantity 
of  air  is  forced,  there  is  not  even  a  uniform 
I  degree  of  impurity  ;  consequently  it  is  neces- 
i  sary,  in  order  to  ensure  the  j)urity  of  the  air 
I  of  a  ward,  that  means  should  exist  for  abso- 
I  lutely   sweeping   out   at   intervals  aU  the 
impure  air  from  it,  and  starting  afresh  with 
pure  air.    This  is  best  effected  by  the  direct 
action  of  currents  of  fresh  air  brought  in  by 
open  windows  placed  on  opposite  sides  of 
the  wards.    The  distance  between  windows 
j  for  this  pmpose  must  not  be  too  great  to 
prevent  their  efficient  action  in  moving  the 
air.    Twenty-four  feet  is  a  good  width,  but 
opposite  windows  for  such  an  object  should 
in  no  case  be  more  than  from  thirty  to 
thirty-five  feet  apart.    The  space  between 
the  windows  should  not  be  obstructed  by 
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walls  or  partitions.  The  number  of  patients 
— that  is  to  say,  the  sources  of  impure  ema- 
nations— placed  between  opposite  windows, 
should  be  limited  to  two  rows.  In  the  day- 
time, and  when  the  weather  admits  of  open 
windows,  a  ward  with  windows  opening  on 
both  sides  can  easily  be  kept  fresh  ;  but  for 
other  seasons  it  is  necessary  to  provide 
openings  for  the  escape  of  impure  air,  and 
for  the  admission  of  fresh  air  which  shall 
not  cause  draughts. 

For  the  purpose  of  removal  of  air,  shafts 
carried  up  from  near  the  ceiling-level  to 
above  the  roof  are  convenient,  the  lower 
ends  being  louvered  to  prevent  patients  feel- 
ing down-draughts  which  may  occasionally 
])revail.  The  most  powerful  engine  of  venti- 
lation for  drawing  out  the  air  is  an  open 
lireplace. 

In  order  to  prevent  the  temperature  of  the 
ward  from  being  lowered  by  the  extraction 
of  air,  that  is,  to  maintain  an  equable  tem- 
perature and  to  prevent  draughts,  air 
warmed  to  a  moderate  degree  should  replace 
that  removed  by  the  fireplace  or  by  other 
openings.  Means  for  the  admission  of  air  in 
an  upward  cmi:nt  should  be  provided  direct 
from  the  open  air,  independently  of  the  wm- 
dows  and  doors ;  for  this  purpose  tubes  with 
bends,  which  favour  the  collection  of  dirt, 
are  objectionable.  Sherringham's  ventilators, 
which  are  easily  cleaned,  placed  between 
the  windows  near  the  ceiling,  answer  well ; 
they  admit  the  air  without  perceptible 
draught,  and  also  frequently  act  as  outlets 
when  open  on  the  leeward  side  of  a  ward. 
The  external  air  may  be  warmed  as  it  enters 
by  being  made  to  pass  over  hot-water  or 
steam  tubes.  Openings,  if  placed  close  to 
the  floor  under  the  beds,  should  be  capable 
of  being  easily  and  securely  closed.  All 
openings  for  the  admission  of  fresh  air 
should  be  so  placed  as  to  be  easily  examined 
and  cleaned  throughout  their  whole  length, 
and  this  should  be  done  at  least  once  a  year. 

Superficial  area, — The  next  most  impor- 
tant element  in  the  question  of  ward-con- 
struction is  the  superficial  area  to  be  allotted 
to  the  patients,  which  is  even  more  important 
than  cubic  space,  for  on  this  depends  the 
distance  of  the  sick  from  each  other,  the 
facility  of  moving  round  the  sick,  shifting 
beds,  cleanliness,  and  other  points  of  nursing. 
In  connexion  with  this  it  is  convenient  to 
allude  to  the  question  of  circular  wards.  The 
circle  affords  a  maximum  of  area  in  propor- 
tion to  the  perimeter,  whilst  the  rectangular 
form  affords  a  large  perimeter  in  proportion 
to  the  area.  Therefore,  with  a  given  floor- 
space  the  rectangle  affords  a  large  wall- space 
for  the  beds,  whereas  the  circular  form  aflbrds 
a  small  wall-space,  and  the  beds  must  con- 
sequently be  placed  close  together,  whilst  the 
large  part  of  the  area  enclosed  is  in  the 
centre  of  the  ward,  away  from  the  beds, 
which  is  a  disadvantage.  If  there  be  a  medi- 


cal school  attached  to  the  hospital,  the  ques- 
tion of  area  has  to  be  considered  with  reference 
to  affording  the  largest  amount  of  accommo- 
dation practicable  for  the  teacher  and  his 
puj^ils,  without  their  breathing  up  the  patients' 
air.  A  ward  with  windows  improperly  placed, 
so  as  not  to  give  sufficient  light,  or  where  the 
beds  are  so  placed  that  the  nurse  must  neces- 
sarily obstruct  the  light  in  attending  to  her 
patients,  will  require  a  large  floor-space,  be- 
cause the  bed-space  must  be  so  arranged,  and 
of  such  dimensions,  as  to  aUow  of  sufficient 
light  falling  on  the  beds.  In  well-constructed 
wards  with  opposite  windows,  the  greatest 
economy  of  surface-area  can  be  effected,  be- 
cause the  area  can  be  best  allotted  with  refer- 
ence both  to  light  and  to  room  for  work.  In 
a  ward  24  feet  in  width,  with  a  window  for 
every  bed  or  every  two  beds,  a  7  ft.  6  in.  bed- 
space  along  the  walls  would  probably  be 
sufficient  for  nursing  purposes.  This  would 
give  90  square  feet  per  bed,  and  there  should 
be  as  little  reduction  as  possible  below  this 
amount  for  average  cases  of  sickness ;  but 
this  space  is  much  too  small  for  surgical, 
fever,  or  lying-in  wards,  which  should  also 
be  for  a  much  smaller  number.  The  Herbert 
Hospital,  without  a  medical  school,  has  99 
superficial  feet  per  bed ;  St.  Thomas'  Hospital, 
with  a  medical  school,  has  120  superficial  feet 
per  bed.  The  bed-space  should  be  larger  if 
the  locality  is  less  healthy. 

The  area  allotted  to  patients  practically 
settles  the  cubic  space,  because  wards  should 
not  be  less  than  12  feet  high,  though  as 
a  rule  they  need  not  exceed  14  feet  in 
height. 

In  a  good  situation,  and.  for  ordinary  cases 
of  disease,  those  spaces  which  are  enough  for 
nursing  and  for  ward-administration  would, 
with  good  ventilation,  be  sufficient  for  aU 
sanitary  purposes ;  but  for  such  cases  as 
typhus  or  other  infectious  diseases,  opera- 
tions, and  bad  surgical  diseases,  a  larger 
space  and  area  would  be  required.  When 
severe  cases  of  this  class  come  into  an  ordin- 
ary hospital,  the  simplest  plan  is  to  leave  the 
bed  vacant  adjacent  to  that  occupied  by  the 
patient. 

Lying-in  wards  should  never  contain  more 
than  from  one  to  four  beds.  In  recent  French 
hospitals  these  wards  contain  one  bed  each, 
and  the  only  access  to  them  is  from  an  open 
verandah  and  through  a  small  ante-room. 
Ovariotomy,  and  other  operations  of  the 
like  risk,  should  be  performed  in  a  one-bed 
ward.  When  space  permits,  a  room  may  be 
provided  for  the  use  of  patients  when  con- 
valescent, and  able  to  be  temporarily  absent 
from  the  wards.  The  same  observation  ap- 
plies to  grounds  for  outdoor  exercise.  But 
separate  convalescent  hospitals  or  homes  are 
better,  both  for  health  and  discipline.  If 
hospitals  are  provided  for  special  infectious 
diseases,  every  patient  should  be  placed 
in  a  separate  hut-ward.     Cleanliness  and 
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abundance  of  fresh  air  is  the  best  safegnard 
against  infection. 

Materials. — With  a  view  to  economise  heat 
in  winter,  and  to  keep  the  rooms  cool  in 
summer,  the  walls  should  be  hollow,  and  all 
wards  should  be  ceiled,  unless  the  roof  is 
constructed  of  a  good  non-conducting  mate- 
rial. The  best  hning  for  a  hospital-  ward  is 
an  impervious  polished  surface,  which  on 
being  washed  with  soap  and  water,  and  dried, 
would  be  made  quite  clean.  Plaster,  wood, 
paint,  and  varnish  all  absorb  the  organic 
impurities  given  off  by  the  body.  Parian 
cement  polished  is  the  best  material  at  pre- 
sent known  for  walls,  but  it  is  costly,  and  it 
can  only  be  applied  on  brick  or  stone  walls, 
and  not  on  woodwork,  because,  being  inelastic, 
it  is  hable  to  crack.  Cracks  in  a  hospital 
ward  are  inadmissible,  as  they  get  fiUed  with 
impurities,  and  harbour  insects.  The  numer- 
ous joints  required  for  glazed  bricks,  or  tiles, 
render  the  use  of  these  questionable  for  wards. 
In  default  of  Parian  cement,  the  safest  arrange- 
ment is  plaster  lime-whited  or  painted,  which 
should  be  periodically  scraped,  and  be  then 
again  lime-whited  or  painted. 

The  floor  should  be  as  non-absorbent  as 
possible,  and  for  the  sake  of  warmth  to  the 
feet  it  must  in  this  country  be  of  wood.  Oak, 
or  other  close  hard  wood,  with  close  joints, 
oiled  and  beeswaxed,  and  rubbed  to  a  polish, 
makes  a  very  good  floor,  and  absorbs  little 
moisture.  The  joints  should  be  like  those 
of  the  best  parqueterie,  affording  no  inlet  for 
dirt.  There  should  be  no  sawdust,  or  other 
organic  matter  subject  to  decay,  tmder  the 
floor.  When  a  ward  is  placed  over  another, 
it  is  essential  that  the  floor  should  be  non- 
conducting of  soxmd,  and  that  it  should  be  so 
formed  as  to  prevent  emanations  from  patients 
in  the  lower  ward  passing  into  the  upper 
wards.  Practically,  with  care,  a  well -laid 
oak  floor,  with  a  good  beeswaxed  surface, 
can  always  be  kept  clean  by  rubbing. 

There  should  be  as  little  woodwork  as 
possible  in  a  ward,  besides  the  floor ;  and 
what  woodwork  there  is  should  be  varnished, 
so  as  to  admit  of  easy  washing  and  drying. 
The  cleanest  and  most  durable  material  is 
varnished  light-coloured  wainscot  oak  or 
teak. 

The  form  of  the  windows  must  be  con- 
sidered, in  their  aspect  of  affording  light  as 
a  necessary  means  of  promoting  health,  of 
affording  ventilation,  of  facihtating  nursing, 
and  of  enabling  the  patients  to  read  in  bed. 
Light  can  always  be  modified  for  individual 
patients.  In  order  to  give  cheerfulness  to 
the  wards,  and  to  renew  the  air  easily,  the 
windows  should  extend  from  within  2  feet  or 

feet  6  inches  from  the  floor — so  that  the 
patients  can  see  out — to  within  1  foot  irom 
the  ceiling.  An  end  window  to  a  long  ward 
is  an  element  of  cheerfulness,  and  materially 
assists  the  renewal  of  the  air  at  night.  It  is 
essential  to  cleanhness  that  every  part  of  the 


ward  should  be  light.  One  superficial  foot  of 
window-space  to  from  50  to  55  cubic  feet  of 
space,  will  afford  a  light  and  cheerful  room, 
but  this  depends  much  on  aspect  and  upon 
the  walls  being  light-coloured.  To  economise 
heat  in  wards,  it  is  desirable  to  make  the 
windows  of  plate  glass ;  double  windows  of 
ordinary  glass  would  secure  the  same  object 
and  facilitate  ventilation,  but  they  are  trouble- 
some to  clean,  and  give  a  gloomy  appearance 
to  a  room.  The  best  form  of  sash  for  ventila- 
tion in  this  climate  is  the  ordinary  sash, 
opening  at  top  and  bottom ;  but  windows 
made  in  three  or  four  sections,  each  of  which 
falls  inwards  from  an  axis  at  the  bottom  of 
the  section  possess  many  advantages  for 
hospitals. 

Wa/rd-offices. — The  ward-offices  are  of  two 
kinds : — 

(1)  Those  which  are  necessary  for  facilita- 
ting the  nursing  and  administration  of  the 
wards,  as  the  head-nurse's  room  and  ward- 
scullery. 

(2)  Those  which  are  required  for  the  direct 
use  of  the  sick,  so  as  to  prevent  any  unneces- 
sary processes  of  the  patients  taking  place  in 
the  ward;  as,  for  instance,  the  ablution-room, 
the  bath-room,  the  water-closets,  urinals,  and 
sinks  for  emptying  slops.  There  ought  to  be, 
in  addition  to  the  bath-room  here  mentioned, 
a  general  bathing-establishment  attached  to 
every  hospital,  with  hot,  cold,  vapour,  sul- 
phur, medicated,  shower,  and  douche  baths. 
Hot  and  cold  water  should  be  laid  on  to  all 
ward-offices  in  which  the  use  of  either  is 
required,  because  of  the  economy  of  labour 
in  the  working  of  the  hospital.  For  the 
same  reason,  when  the  wards  are  on  two  or 
more  floors,  lifts  should  be  provided  to  carry 
up  coals,  trays,  and  patients.  The  ward- 
offices  should  have  ample  window-space» 
There  should  be  no  dark  corners  or  closed 
spaces  under  sinks.  Nothing  should  be  kept 
in  these  offices  which  is  not  in  constant  use, 
and  everything  in  use  should  be  open  to 
inspection.  All  fittings  should  be  light- 
coloured,  so  as  to  show  dirt. 

(1)  The  head-nurse  or  sister's  room  should 
be  sufficiently  large  to  contain  her  bed  and 
to  be  also  her  sitting-room.  It  should  be 
hght,  afry,  and  well -ventilated.  It  is  neces- 
sary to  discipline  that  it  should  be  close  to 
the  ward-door,  and  that  it  should  when  prac- 
ticable have  a  window  looking  into  the  ward. 
If  the  head-nurse  has  two  wards  to  supervise^ 
her  room  should  be  placed  between  the  two, 
with  a  window  opening  into  each. 

There  should  be  a  ward-scullery  to  each 
ward,  and  so  situated  as  to  be  under  the 
head-nurse's  eye.  The  scullery  should  be 
supphed  with  efficient  simple  apparatus  for 
its  purposes  :  there  should  be  a  small  range 
for  ward-cooking,  so  that  the  nurse  can 
warm  the  drinks,  prepare  fomentations,  &c. 
Shelves  or  racks  should  be  provided.  There 
should  also  be  a  small  larder,  with  free  cir- 
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culation  of  air,  for  temporarily  keeping  pro- 
visions fresh.  In  the  scullery,  or  adjacent  to 
it,  a  hot  closet  should  be  provided  for  airing 
clean  towels  and  sheets.  Foul  linen  should 
not  be  retained  near  the  wards,  or  in  the 
hospital  building.  It  should  all  be  placed  in 
baskets,  on  wheels,  and  conveyed  as  soon  as 
possible  to  the  laundry.  Ward  sweepings 
and  refuse  should  similarly  be  placed  in 
movable  receptacles,  and  taken  out  of  the 
building  with  as  little  delay  as  possible ; 
structural  provision  for  the  retention  of  these 
in  or  near  the  hospital  is  undesirable. 

(2)  The  ahlution-room,  water-closets,  dc, 
ought  to  be  as  near  as  possible  to  the  ward, 
but  cut  off  from  it  by  a  lobby,  with  windows 
on  each  side,  having  its  ventilation  and 
warming  distinct  from  that  of  the  ward  and 
that  of  the  ward- offices,  so  as  to  prevent  the 
possibility  of  foul  air  passing  from  the  ward- 
offices  into  the  wards.  The  ward-offices  will 
be  most  conveniently  placed  at  the  end  of 
the  ward  farthest  from  the  entrance  and 
nurse's  room  ;  and  distributed  at  each  side, 
so  as  to  enable  the  ward  to  have  an  end 
window.  In  this  arrangement  the  ablution - 
room  would  be  on  one  side  of  the  ward,  and 
should  contain  a  small  bath-room  with  a 
fixed  bath  of  copper,  supplied  with  hot  and 
cold  water.  A  lavatory-table  of  impervious 
material,  such  as  slate  or  common  marble, 
with  a  row  of  smik  porcelain  basins  with 
outlet  tubes  and  plugs,  each  basin  supplied 
with  hot  and  cold  water,  should  be  placed  in 
the  same  compartment  as  the  bath,  but  sepa- 
rated from  it  by  a  partition  and  door.  There 
should  also  be  room  for  a  portable  bath  for 
each  ward ;  and  there  should  be  a  sink  on  the 
floor-level  for  running  off  the  water  from  the 
bath  after  it  has  been  used. 

On  the  other  side  of  the  end  window  of 
the  ward  would  be  placed  the  water-closets. 
These  should  never  be  against  the  inner  wall, 
but  always  against  the  outer  waU  of  the  com- 
partment in  which  they  are  placed.  A  pan  ' 
of  a  hemispherical  shape,  never  of  a  conical 
shape,  with  a  syphon,  abundantly  supplied 
with  water  to  flush  it  out  all  round  with  a 
large  forcible  stream,  is  the  best  contrivance 
for  the  water-closet  of  a  hospital.  The  urinal 
should  be  of  a  shape  to  be  easily  cleaned. 
The  sink  for  slops,  bed-pans,  expectoration- 
cups,  &c.,  which  should  have  a  compartment 
of  its  own  adjoining  the  water-closets,  should 
be  a  large,  deep,  round,  pierced  basin  of 
earthenware,  with  a  cock  extending  far 
enough  over  the  sink  for  the  stream  of 
water  to  fall  directly  into  the  vessel  to  be 
cleaned,  and  with  an  ample  supjily  of  water 
in  a  full  stream ;  this  sink  should  be  so  ar- 
ranged as  to  be  flushed  out  like  a  water- 
closet  pan,  and  it  should  be  so  placed  as  to 
make  it  unnecessary  for  male  patients  to  pass 
the  nurse  on  their  way  to  the  w.c.  There 
should  be  a  special  receptacle  near  the  sink, 
ventilated  to  the  outer  air,  for  keeping  cham- 


ber utensils,  &c.,  for  the  examination  of  the 
medical  officer. 

Walls  of  ablution-rooms  and  water-closets 
should  be  covered  with  white  glazed  tile, 
slate  (enamelled  or  plain),  or  Parian  cement; 
plaster  is  not  a  good  covering  for  them  on 
account  of  their  liability  to  be  splashed,  and 
of  the  necessity  for  their  being  frequently 
washed  down.  There  should  be  sejiarate 
private  water-closets  for  the  nurses;  and  also 
water-closets  for  the  patients  when  in  day- 
rooms  or  recreation-grounds.  The  ablution- 
room  and  water-closets  should  be  supplied 
with  plenty  of  fresh  air,  warmed  when  neces- 
sary, and  abundance  of  Hght,  so  as  to  ensure 
there  being  no  dark  corners.  Three  water- 
closets  per  ward  will  suffice  for  a  ward  of 
thirty-two  beds,  but  two  at  least  will  be 
required  for  even  a  twelve-bed  ward. 

The  water-supply  should  provide,  in  ad- 
dition to  pure  water  for  general  consumption, 
a  service  of  distilled  water  for  dressings  and 
such-like  purposes. 

3.  Aggregation  of  Ward-TTnits  in 
the  Construction  of  a  Hospital. — The 
principles  upon  which  these  imits  of  hospital- 
construction,  or,  as  they  are  generally  termed, 
pavUions,  when  so  constructed,  should  be 
aggregated,  are  as  follows  : — 

(1)  There  should  be  free  circulation  of  air 
between  the  pavilions. 

(2)  The  sjjace  between  them  should  be  ex- 
posed to  simshine,  and  the  sunshine  should 
faU  on  the  windows,  for  which  purpose  it  is 
desirable  that  the  pavilions  should  be  placed 
on  a  north  and  south  Ime. 

(3)  The  distance  between  adjacent  pavili- 
ons should  not  be  less  than  twice  the  height 
of  the  pavihon  reckoned  from  the  floors  of 
the  ground-floor  ward.  This  is  the  smallest 
width  between  pavilions  which  will  prevent 
the  lower  wards  from  being  gloomy  in  this 
climate  ;  where  there  is  not  a  free  movement 
of  air  round  the  buildings,  this  distance 
should  be  increased. 

(4)  The  arrangement  of  the  pavihons  should 
be  such  as  to  allow  of  convenient  covered 
communication  between  the  wards,  without 
interfering  with  the  hght  and  ventilation, 
and  therefore  the  top  of  the  covered  corridor 
uniting  the  ends  of  pavilions  should  not  be 
carried  above  the  ceiling  of  the  ground-floor 
wards.  Each  block  of  wards — that  is,  each 
pavilion — should  have  its  own  staircase. 

(5)  No  ward  should  be  so  placed  as  to  form 
a  passage-room  to  other  wards. 

(6)  As  a  general  rule,  there  should  not  be 
more  than  two  floors  of  wards  in  a  pavilion. 
If  there  are  three  floors  or  more,  the  distances 
between  the  pavilions  become  very  consider- 
able because  of  the  rule  already  mentioned, 
which  ought  to  be  absolutely  observed,  which 
regulates  the  distance  at  which  the  jjavilions 
must  be  kept  apart.  Besides,  when  two  wards 
open  into  a  common  staircase,  there  is,  with 
every  care,  to  some  extent  a  community  of 

3  l2 


884 


HOSPITALS,  CONSTEUCTION  OF 


ventilation;  this  will  prevail  even  if  the  stair- 
case be  furnished  with  permanent  openings 
to  the  outer  air.  When  there  are  as  many  as 
four  wards  one  over  the  other,  the  staircase 
becomes  a  powerful  shaft  for  drawing  up  to 
its  upper  part,  and  thence  into  the  ward,  the 
impure  air  of  the  lower  wards.  Similarly, 
heated  impure  air  from  the  windows  of  the 
lower  wards  has  occasionally  a  tendency  to 
pass  into  the  windows  of  the  wards  above. 
For  the  same  reason  the  upper  floor  over 
the  wards  shoidd  not  be  used  as  a  dormi- 
tory for  nurses.  Similarly,  if  there  is  a  base- 
ment under  sick  wards,  it  should  not  be  used 
for  any  purpose,  such  as  cooking,  or  for  the 
reception  of  perishable  stores,  from  which 
smells  could  penetrate  into  the  wards ;  and  it 
is  best  not  to  continue  the  staircase  into  the 
basement,  for  with  every  care  the  basement 
will  always  form  a  receptacle  for  groimd  afr, 
which  should  be  kept  out  of  the  hospital  if 
possible. 

There  is  a  limit  to  the  nrmibers  which 
should  be  congregated  under  one  roof.  This 
limit  will  depend  very  much  on  the  nature 
of  the  cases.  In  town  hospitals,  a  double 
pavilion  should  not  contain  above  80  to  100 
beds. 

The  size  of  any  given  hospital  ought  not 
to  be  determined  by  increasing  the  number 
of  beds  in  any  one  building,  but  by  increasing 
the  number  of  units  or  wards.  So  far  as  the 
sick  are  concerned,  they  would  be  better 
placed  in  single  detached  wards  ;  or,  for  con- 
venience of  administration,  in  wards  all  on 
one  floor — opening  out  of  a  common  corridor. 
But  on  town  sites  the  cost  of  land  makes  it 
absolutely  essential  to  build  hospitals  as  com- 
pactly as  possible ;  moreover,  economy  in  the 
current  expenses  will  be  best  secured  by  a 
building  with  wards  on  two  or  more  floors, 
provided  with  lifts  and  other  labour-saving 
appliances. 

In  addition  to  the  larger  wards,  it  is  neces- 
sary, as  already  stated,  to  have  a  few  wards 
of  one  or  two  beds  each  for  special  cases. 

Corridors  should  connect  the  pavilions  on 
the  level  of  the  lower  floor  of  wards  only. 
They  should  be  kept  as  low  as  possible,  so  as 
not  to  impede  the  circulation  of  air  between 
the  pavilions ;  they  should  be  lighted  by 
windows  on  both  sides,  opening  widely,  or 
removable  in  warm  weather ;  and  they  shoidd 
be  provided  with  ample  means  of  ventilation, 
and  with  fresh  warmed  air  in  cold  weather, 
so  as  to  prevent  draughts. 

The  staircases  should  be  treated  similarly 
as  to  light  and  ventilation,  and  it  is  desirable 
to  cut  off  the  connecting  corridors  fr'om  ad- 
jacent stafrcases  by  swing-doors.  These 
arrangements  prevent  draughts,  and  cause 
the  passages  and  staircases  effectually  to  cut 
off  the  ventilation  of  one  pavilion  from  that 
of  another. 

The  staircases  for  patients  should  be 
broad  and  easy ;  the  rise  of  each  step  should 


not  exceed  four  inches  in  height,  and  the 
tread  should  be  at  least  one  foot  in  width ; 
there  should  be  a  handrail  on  each  side,  and 
a  landing  after  every  six  or  eight  steps  pro- 
vided with  seats.  The  patients  in  their  beds 
may  be  wheeled  on  to  the  roof  of  the  corri- 
dors between  the  pavilions,  or  on  to  a  broad 
balcony  outside  the  end  window  of  the  ward, 
in  fine  weather. 

4.  Administrative  Buildings. — The 
necessary  subsidiary  accommodation  may  be 
briefly  described. 

Operating-rooms,  dispensary,  and  school. 
These  should  include  examining-room,  sur- 
gery, drug-store,  and  operating-theatre  ;  the 
latter  having  roof-hght  from  the  north,  and 
being  of  easy  access  to  the  surgical  wards ; 
there  being  one  theatre  for  male,  and  one 
for  female  patients.  Special  wards  for  such 
cases  as  ovariotomy  should  contain  but  one 
bed.  A  dead-house  and  post-mortem  room, 
with  ample  means  of  cleanliness,  should  be 
provided,  quite  outside,  and  detached  from 
the  hospital.  Where  a  school  is  to  be  estab- 
lished, the  necessary  lecture-rooms,  labora- 
tories, dissecting-rooms,  &c.,  should  be  kept 
entirely  separate  from  the  building  for  the 
sick. 

All  rooms  should  be  plain,  and  without 
projections  or  ornaments,  which  form  a  rest- 
ing-place for  dust. 

Officers'  quarters. — Apartments  for  the 
resident  physicians  and  surgeons,  matron, 
nurses,  and  servants  should  not,  if  practic- 
able, be  placed  under  the  same  roof  with  the 
sick.  All  the  rooms  should  be  hght  and 
afry.  The  resident  physicians  and  surgeons 
should  have  each  a  bedroom  and  sitting- 
room,  with  proper  convenience  adjacent;  and 
a  dining-room  for  joint  use. 

The  dispenser,  if  resident,  requfres  a  bed- 
room and  sitting-room.  An  office  is  required 
for  the  steward  (purveyor  or  financial  officer), 
and  a  room  for  meetings  of  the  governing 
body.  Each  ordinary  ntirse  should  have  a 
separate  bedroom— neither  bare,  tarnished, 
nor  dismal ;  where  she  may  obtain  pure  air 
while  she  sleeps — the  night  nurses'  bed- 
rooms being  apart,  where  they  may  not  be 
disturbed  by  noise.  There  should  be  bath 
and  closet  accommodation  near;  but  each 
woman  should  be  allowed  a  washstand  and 
foot-bath  in  her  own  room.  The  head-nurse 
or  '  sister '  sleeps  in  her  own  room,  over- 
looking her  ward ;  but  if  there  is  no  common- 
room,  she  would  have  better  health  if  a  small 
sitting-room,  as  well  as  bedroom,  could  be 
given  her  off  her  ward.  The  head-nurses  or 
'  sisters '  should  have  a  dining-room,  and  also 
a  comfortable,  well-furnished  sitting-room. 
They  wiU  work  better  in  their  wards  if  they 
themselves  are  made  comfortable.  For 
sisters  and  nurses  nowadays  are,  or  ought 
to  be,  educated  women.  It  is  most  undesir- 
able that  they  should  seek  necessary  amuse- 
ment aU  out  of  doors.    Nurses  should  dine 
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in  the  sisters'  dining-room,  but  at  a  different 
honr;  and  in  a  large  hospital  there  would 
probably  be  required  an  additional  dining- 
room  for  ward-assistants.  In  hospitals  with 
an  establishment  for  training  nurses,  which 
every  large  hospital  ought  to  have,  the  pro- 
bationers or  pupil-nurses  (in  a  pro23ortion  not 
exceeding  one  to  every  ten  or  twelve  patients) 
would  live  in  a  '  Home  '  under  the  hospital 
roof,  and  under  the  direction  of  the  hospital 
matron. 

The  '  Home '  should  consist  of— (1)  Class- 
room and  nurses'  library,  large,  airy,  and 
convenient.  (2)  One  or  two  dining-rooms, 
in  which  sisters  and  nurses  might  also  dine, 
and  pantry  adjoining.  (3)  Two  rooms  and  an 
otiice  for  the  'home  sister'  (class  mistress). 
(4)  One  separate  bedroom  for  each  proba- 
tioner, sufficient  to  contain  press,  table,  chair, 
bookshelf,  washstand,  bedstead,  and  arm- 
chair. 

Each  floor  shoidd  have  a  bath-room  and 
other  conveniences.  Bedrooms  for  proba- 
tioners on  night  duty  should  be  cut  oft'  from 
the  noise  of  the  '  Home.'  There  should  also 
be  provided — one  sick  room  ;  one  visitors' 
room  ;  and  servants'  offices  and  bedrooms 
for  cook  and  other  necessary  servants. 

Stores  for  bedding  and  linen,  kitchen  and 
provision  stores. — The  kitchen  and  all  those 
stores  between  which  and  the  wards  there  is 
a  constant  movement,  shoidd  be  as  central 
as  possible,  so  as  to  save  labour ;  but  the 
kitchen  should  be  carefully  cut  off  from  the 
corridor  connecting  the  pavilions.  Attached 
to  the  kitchen  should  be  a  good  scullery, 
larder,  and  serving  conveniences.  There 
should  be  a  large,  weU-au-ed,  well-lighted, 
well-warmed,  well-arranged  linenry  and 
mending-room.  The  hosj)ital  laundry  should 
be  detached  from  the  hospital.  Special  care 
should  be  taken  to  make  the  laimdry  build- 
ings airy  and  very  light,  with  ample  means 
of  ventilation  for  removing  the  steam,  which 
is  heavily  charged  with  organic  impurity, 
and  with  ample  space  for  the  washers.  They 
should  have  separate  drying  and  ironing 
rooms. 

Out-2}atients'  department. — Those  hospitals 
which  afford  outdoor  relief  require  a  dispen- 
sary for  outdoor  sick.  This  should  always 
have  an  entrance  separate  from  the  hospital, 
and  should  never  be  under  or  near  a  ward,  or 
in  the  space  between  adjacent  wards.  It  is 
placed  in  proximity  to  the  hospital,  for  the 
convenience  of  the  medical  men,  and  medical 
school  (if  any),  and  in  order  to  be  near  the 
drug-store  and  apothecary's  shop ;  but  it 
should  be  entirely  detached,  with  a  free  air- 
si)ace  between,  and  no  direct  communication 
be  possible. 

The  out-j)atients'  department  requires  a 
large  airy  waiting-room,  with  separation  of 
sexes,  and  separate  closet  accommodation 
for  males  and  females,  which,  without  great 
care,  may  (even  when  detached)  become  a 


nuisance  to  the  sick-wards ;  a  considting- 
room  for  each  of  the  physicians  and  surgeons, 
to  which  should  be  attached  a  small  lavatory, 
and  all  necessary  convenience  for  the  com- 
plete examination  of  patients.  The  out- 
patients' department  of  children's  hospitals 
requires  more  care,  and  more  ample  space 
in  waiting-rooms,  because  each  patient  is 
brought  by  its  nurse.  The  entrance  and  exit 
should  be  through  different  doors. 

In  every  large  hospital  shoiild  be  provided 
a  weU-ventilated  chapel,  capable  of  being 
well  warmed. 

The  position  and  general  construction  of 
the  administrative  buHdings  should  be  made 
quite  subservient  to  the  accommodation  for 
the  sick,  and  to  the  bi'oad  general  principle 
that  these  buildings  should  not  interfere  with 
the  circi;lation  of  the  air  around,  or  the  light 
of,  the  wards.  Douglas  Galton. 

HOT  SPRINGS,  in  Bath  County, 
Virginia,  U.S.A. — Thermal  waters.  See 
Mineral  Waters. 

HOT  SPRINGS, in  Garland  County, 
Arkansas,  U.S.A. — Thermal  waters.  See 
Mineral  Waters. 

HOWICK,  in  Natal.  — -See  Africa, 
South. 

HUM,  VENOUS.— A  continuous  mur- 
miu*  heard  in  the  veins,  generally  observed  in 
cases  of  angemia.  See  Anemia  ;  and  Physi- 
cal Examination. 

HUMID  [humidus,  moist). — Moist:  in 
contradistinction  to  dry.  Applied  to  rales 
(see  Physical  Examination)  ;  to  characterise 
a  variety  of  asthma  attended  with  expectora- 
tion (see  Asthma)  ;  and  also  to  laarticular 
climates.  See  Climate,  The  Treatment  of 
Disease  by. 

HUMORAL  (humor,  a  humom'). — Of  or 

relating  to  the  humom-s.  Chiefly  used  as  a 
term  for  a  pathological  doctrine — the  hmnoral 
pathology — which  associates  all  diseases  with 
morbid  states  of  the  fluids  of  the  body  (see 
Blood-disease).  The  word  is  also  sometimes 
employed  as  synonymous  with  humid,  when 
applied  to  astlima. 

HUNYADI  JANOS,  in  Hungary. 

Sulphated  waters.    See  Mineral  Waters. 

HYDATIDS.— -See  Entozoa. 

HYDATIDS,  UTERINE.— fi-ee  Mole. 
Molar  Pregnancy. 

HYDREMIA  (^5a)p, water;  ajidalixa,the 
blood). — A  watery  condition  of  the  blood.  See 
AN.EM1A ;  and  Blood,  Morbid  Conditions  of. 

HYDRAGOGUES  (i8o>p,  water;  and 
aym,  I  drive). — Synon.  :  Fr.  Hydragogues; 
Ger.  Wassertreihende  Mittcl. 

Definition. — Purgative  medicines  which 
cause  a  copious  watery  discharge. 
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Enumeration. — Hydragogue  purgatives 
include  :  — Bitartrate  of  Potassium,  Buck- 
thorn, Colchicum,  Colocynth,  Croton  Oil, 
Elaterin,  Gamboge,  Hellebore,  Jalap,  Podo- 
phyllin,  and  Scammony.  The  two  most  im- 
portant are  Compound  Jalap  Powder  and 
Elaterin. 

Action. — It  has  been  supposed  by  some 
writers  that  the  action  of  the  drugs  included 
in  the  present  class  is  due  only  to  the  in- 
creased peristaltic  action  which  they  pro- 
duce. This,  however,  is  not  the  case,  as 
certainly  some,  if  not  aU,  of  those  just  enu- 
merated induce  a  free  secretion  of  fluid  by 
the  intestinal  mucous  membrane,  while  at 
the  same  time  they  stimulate  the  peristaltic 
action  of  the  bowel,  and  cause  the  evacuation 
of  this  watery  fluid. 

Uses. — Hydragogues  are  chiefly  employed 
for  the  removal  of  fluid  from  the  body,  in 
cases  either  of  general  anasarca  or  of  drop- 
sical effusion  in  serous  cavities.  They  may 
be  employed  to  assist  the  action  of  the  kid- 
neys when  this  is  insufiicient ;  and  it  has 
been  observed  not  infrequently,  when  the 
secretion  of  urine  has  previously  been  de- 
ficient, that  it  becomes  greatly  increased 
after  a  free  discharge  of  fluid  has  taken  place 
from  the  bowels,  in  consequence  of  the  ad- 
ministration of  a  hydragogue  cathartic.  See 
Purgatives.  T.  Laudee  Beunton. 

HYDRARGYRIASIS  {hydrargyrum, 
mercury). — The  state  produced  by  the  intro- 
duction of  mercury  into  the  system.  See 
Mercury,  Poisoning  by. 

HYDRARTHROSIS  (vScop,  water ;  and 
apBpov,  a  joint). — Effusion  of  a  serous  fluid 
into  a  joint.    /See  Joints,  Diseases  of. 

HYDROA.— Synon.  :  Fr.  Hydroa  hul- 
leux  ;  Pemphigus  pruriginosus  ;  Herpes 
gestationis. 

The  term  '  hydroa  '  was  applied  by  Bazin 
to  three  different  eruptions  which  he  called 
respectively,  vesicular  hydroa,  bullous  hy- 
droa, and  vacciniform  hydroa ;  the  last  of 
these  has  not  been  recognised  by  any  other 
writer.  VesicvJar  hydroa  is  now  known  to 
be  identical  with  erythema  iris,  in  which 
vesicles  or  small  blebs  are  developed  (see 
Erythema).  Therefore  hydroa  is  at  present 
limited  to  the  hydroa  bulleux  of  Bazin. 

Symptoms. — The  disease  is  a  severe  and 
rare  one  ;  it  is  attended  with  much  eruption, 
great  itching,  and  more  or  less  constitutional 
disturbance.  Pregnancy  seems  in  some  way 
to  favour  its  development — hence  the  name, 
herpes  gestationis.  The  eruption  consists 
of  blebs,  mixed  with  pruriginous  papules, 
somewhat  resembling  those  of  pnirigo.  The 
blebs  resemble  those  of  pemphigus,  but  their 
average  size  is  smaller  and  more  variable 
than  in  the  latter  disease ;  the  resemblance, 
however,  induced  Hardy  to  name  the  disease 
pemphigus  pruriginosus. 


Differential  Diagnosis. — Hydroa  should 
be  distinguished  from  pemphigus,  prurigo, 
and  erythema  iris.  From  pemphigus  it  is 
distinguished  (1)  by  the  relatively  small  and 
unequal  size  of  the  blebs;  (2)  by  the  presence 
of  pruriginous  papules,  and  the  intense 
pruritus  which  is  often  present ;  (3)  by  the 
constitutional  symptoms,  which,  though 
sometimes  severe,  are  less  than  in  cases  of 
pemphigus  attended  with  equal  amount  of 
eruption ;  (4)  by  the  disease  not  being  amen- 
able to  arsenical  treatment  to  anything  like 
the  same  extent  as  pemphigus. 

It  is  only  when  the  blebs  are  absent  or  but 
little  developed  that  hydroa  could  be  mis- 
taken for  prurigo.  The  relatively  acute  nature 
of  the  disease,  and  the  history  of  the  case 
would  greatly  aid  the  differential  diagnosis. 

Erythema  fris  with  blebs  is  probably  the 
disease  which  is  most  nearly  allied  to  hydroa ; 
but  in  the  latter  the  blebs  are  a  chief  and 
characteristic  feature,  whereas  in  erythema 
iris  they  are,  so  to  speak,  accidental  and 
ephemeral.  The  pruriginous  papules  and 
intense  pruritus  are,  moreover,  not  present 
in  erythema.  Altogether,  hydroa  is  a  much 
more  severe  disease. 

Treatment. — Alterative  aperient  reme- 
dies may  be  required  ;  and  attention  should 
be  given  to  diet.  Arsenic  has  not  been  foimd 
generally  useful,  though  cases  are  occasion- 
ally met  with  iu  which  it  appears  to  do  some 
good.  Quinioe  is  certainly  a  more  useful 
tonic.  Various  local  remedies,  such  as 
linimentum  calcis  made  with  almond  oil, 
or  carbolised  oil  and  zinc  ointment,  may  be 
tried  to  relieve  the  irritation  of  the  skin. 

Egbert  Liveing. 

HYDROCARDIA  (vBoyp,  water;  and 
KapSla,  the  heart). — An  effusion  of  serous  fluid 
into  the  pericardial  sac.  See  Pericardium, 
Diseases  of. 

HYDROCELE  {vdwp,  water ;  and  KTjXr], 
a  tumom).— Synon.  :  Fr.  Hydrocele;  Ger. 
Wasserbruch. 

Definition. — A  swelling  produced  by  a 
collection  of  fluid  in  connexion  with  (A)  the 
testicle,  or  (B)  the  spermatic  cord. 

A.  Hydrocele  of  the  Testicle. — The 
principal  forms  of  hydrocele  of  the  testicle 
are  (1)  the  vaginal,  (2)  the  congenital,  and 
(3)  the  encysted;  (4)  chylous,  (5)  bilobular, 
and  (6)  diverticular  hydrocele  wUl  also  be 
noticed. 

1.  Vaginal  Hydrocele. — Description. 
This  is  a  chronic  dropsical  effusion  into  the 
sac  of  the  tunica  vaginalis.  The  fluid  is  a 
pale-yellowish  serum,  which  in  old  cases  is 
often  loaded  with  cholesterine.  The  quantity 
varies,  but  seldom  exceeds  twenty  ounces. 
The  writer  (T.  B.  C.)  has  removed  as  many 
as  forty-eight  ounces.  The  testicle  is  usually 
situated  at  the  back  part  and  rather  below 
the  centre  of  the  sac;  but  its  position  may  be 
altered  by  adhesions  ;  and,  in  cases  of  con- 
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genital  inversion,  tlie  tetsicle  is  in  front  of 
the  sac.  In  old  hydroceles  the  sac  is  often 
greatly  thickened  by  deposition  of  lymph  on 
the  tunica  vaginalis,  and  its  conversion  into 
fibrous  tissue,  which  is  sometimes  the  seat 
of  calcareous  deposits.  It  is  generally  single, 
but  often  occurs  on  both  sides.  Vaginal 
hydrocele  forms  an  oval  or  pyriform  swelling, 
which  fluctuates  ;  has  a  smooth,  even  surface  ; 
and  commences  at  the  lower  part  of  the 
scrotum,  very  gradually  and  without  pain. 
When  exammed  by  transmitted  light  it  is 
found  to  be  translucent,  except  at  the  back 
part,  where  the  testicle  is  situated.  Owing 
to  the  tunica  vaginalis  remaining  unobliter- 
ated  for  some  distance  along  the  cord,  the 
swelling  occasionally  assumes  an  elongated 
form,  and  extends  up  towards  the  ingumai 
canal.  A  hydrocele  sometimes  varies  in  size, 
becoming  larger  and  more  tense  during  the 
day  than  when  the  patient  first  rises  in  the 
morning. 

JilTiOLOGY.  —  Hydrocele  is  a  common 
disease,  especially  in  warm  climates ;  and 
occurs  at  all  periods  of  life,  but  is  most  com- 
mon m  middle  age. 

Diagnosis. — The  cu-cumstances — that  the 
swelling  commences  below ;  that  the  sper- 
matic cord  can  be  detected  above  the  tumour  ; 
that  the  testicle  cannot  be  felt ;  and  that  the 
tumour  receives  no  impulse  on  coughing  and 
does  not  vary  in  size  on  pressure — are  signs 
distinguishing  a  hydrocele  from  an  higuinal 
rupture.  When  the  sac  is  much  thickened, 
so  as  to  obscure  fluctuation,  and  prevent  the 
passage  of  rays  of  light,  the  tumour  may  be 
mistaken  for  a  hematocele,  or  disease  of  the 
testicle,  and  the  diagnosis  is  difficult. 

Treatment. — In  infants,  vaginal  hydrocele 
usually  disappears  under  the  application  of 
weak  tincture  of  iodine  or,  as  this  may  irri- 
tate the  skin,  of  some  evaporating  lotion. 
Acupuncture,  causing  the  fluid  to  escape  into 
the  areolar  tissue  of  the  scrotum,  is  the  only 
■operation  that  is  required. 

In  the  adult  external  remedies  are  of  no 
use.  It  is  usual  to  resort  at  once  to  operative 
treatment,  palliative  or  radical.  The  pal- 
liative operation  consists  in  puncturing  the 
tumoru-  with  a  trocar,  and  evacuating  the 
fluid  accumulated  in  the  tunica  vaginalis. 
The  hydrocele  usually  returns  in  the  course 
of  two  or  three  months,  and  then  the  opera- 
tion must  be  repeated,  or  the  patient  must 
imdergo  radical  treatment.  This  may  be 
effected  by  incision  or  excision  of  the  sac  ;  by 
the  passage  of  a  seton  ;  or  by  injection  of  the 
sac  with  a  stimulating  fluid.  The  latter  is 
the  plan  commonly  resorted  to  ;  and  the  fluid 
almost  invariably  employed  is  the  tincture  of 
iodine.  The  only  apparntus  required,  in 
addition  to  a  medium-sized  trocar,  is  a  glass 
■syringe.  The  surgeon  generally  injects  about 
a  drachm  of  strong  tincture,  which  he  leaves 
in  the  sac.  The  Pharmacopoeial  preparation 
is  not  sufficiently  strong.    Half  a  drachm  of 


iodide  of  potassium,  and  40  grains  of  iodine, 
dissolved  in  one  fluid  ounce  of  rectified 
spirit,  as  an  injection,  is  generally  success- 
ful. It  causes  considerable  pain,  extend- 
ing to  the  loins ;  but  all  suffering  may  be 
prevented  by  ether  or  chloroform  inhalation. 
The  iodine  acts  as  a  stimulant,  stirring  up 
mild  inflammation,  and  causing  a  rapid  re- 
turn of  swelling,  which  gradually  subsides 
until  the  patient  is  cured.  Instead  of  this 
solution,  30  to  GO  minuns  of  pure  carbolic 
acid  liquefied  with  10  per  cent,  of  glycerine 
have  been  injected  with  a  successful  result, 
but  a  permanent  cure  has  not  been  obtained 
in  all  cases  where  this  agent  has  been  em- 
ployed. Compression  with  strapping  helps 
the  absorption.  In  double  hydrocele,  injec- 
tion may  be  performed  on  both  sides  at  the 
same  time.  Injection  rarely  fails  to  cure  the 
hydrocele.  If  it  does  not  succeed,  the  injec- 
tion may  be  repeated,  and  very  often  proves 
effectual,  but  if  not,  recourse  can  be  had  to 
the  seton ;  or,  in  cases  of  thickened  sac,  to 
incision  or  excision. 

2.  Congenital  Hydrocele. — In  chil- 
dren, the  original  communication  between  the 
cavities  of  the  peritoneum  and  of  the  tunica 
vaginalis  sometimes  fails  to  be  obliterated ; 
and  fluid  accumulated  in  the  sac  constitutes 
the  varietj'  termed  congenital  hydrocele. 
The  communication  is  usually  small  in  size. 

Diagnosis. — Congenital  hydrocele  is  easily 
distinguished  fi-om  ordinary  hydrocele  by  the 
absence  of  a  defined  boundary  on  the  upper 
part  of  the  tumour  ;  by  the  impulse  received 
on  coughing;  and  by  pressure  causing  the 
disappearance  of  the  swelling,  and  rendering 
the  testicle  perceptible.  It  is  distinguished 
from  a  reducible  hernia  by  the  fluctuation 
and  transparency  of  the  swelling ;  by  the 
absence  of  gurgling  accompanying  its  dis- 
appearance on  pressure ;  and  by  the  slow 
return  of  the  swelling  on  the  patient  assum- 
ing the  erect  posture. 

Treatment.  —  Congenital  hydrocele  is 
readily  cured  by  the  gentle  pressure  of  a 
truss  on  the  inguinal  canal,  so  as  to  occasion 
obliteration  of  the  neck  of  the  sac,  after 
which  the  fluid  usually  becomes  absorbed. 

3.  Encysted  Hydrocele. — In  this  form 
of  hydrocele  fluid  is  effused  into  an  adventi- 
tious cyst  distinct  fi-om  the  vaginal  sac,  deve- 
loped in  the  areolar  tissue  beneath  the  visceral 
portion  of  the  tunica  vaginalis  investing  the 
head  of  the  epididymis.  There  may  be  two 
or  even  more  such  cysts.  As  the  cyst  en- 
larges, the  epididymis  becomes  flattened  and 
displaced  to  one  side,  whilst  the  testicle  is 
found  either  in  front  or  at  the  bottom  of  the 
cyst.  The  fluid  contained  in  the  sac  differs 
from  that  of  vaginal  hydrocele  in  being  less 
in  quantity,  perfectly  limpid  and  colourless, 
and  nearly  free  from  albumen.  The  fluid 
sometimes  contams  spermatozoa  in  great 
abundance,  rendering  it  opaque  and  milky- 

i  looking.  Their  jiresence  may  be  owing  to  the 
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rupture  of  one  of  the  tubes  of  the  epididymis, 
and  the  escape  of  semen  into  the  sac  of  the 
hydrocele.  More  probably,  the  spermatozoa- 
containing  cysts  are  due  to  dilatation  of  one 
or  more  of  the  vasa  efferentiain  consequence 
of  stricture ;  and  those  that  contain  limpid 
fluid  may  be  developed  from  the  organ  of 
Giraldes. 

Diagnosis. — An  encysted  hydrocele  is  dis- 
tinguished from  vaginal  hydrocele  by  the 
position  of  the  testicle  at  the  bottom  of  the 
tumour ;  and  generally  by  the  colourless 
character  of  the  fluid  evacuated. 

Treatment. — ^When  large  in  size,  so  as  to 
be  inconvenient,  encysted  hydrocele  may  be 
treated  in  the  same  way  as  vaginal  hydrocele, 
and  injection  is  attended  with  the  same 
success. 

4.  Chylous  Hydrocele.— Synon.  :  Chy- 
locele  ;  Galactocele;  Liparocele;  Fi.  Hydro- 
cele laiteuse  ou  graisseuse. 

Description. — Chylous  hydrocele  may  be 
bilateral  or  imilateral.  It  is  seldom  met  with 
in  temperate  climates.  The  writer  (J.  McC.) 
has  seen  only  one  case.  It  was  unilateral,  and 
the  patient  had  lived  for  many  years  in  India. 
It  occurs  more  frequently  in  tropical  coun- 
tries, where  it  is  sometimes  associated  with 
elephantiasis  of  the  scrotum.  It  is  not 
translucent,  but  it  otherwise  resembles  an  or- 
dinary hydrocele.  Wlien  it  is  tapped,  a  fluid 
resemblmg  milk  is  evacuated,  which,  ex- 
amined microscopically,  proved  in  the  writer's 
(J.  McC.)  case  to  be  a  very  fine  emulsion  with- 
out any  formed  elements.  In  other  cases  a 
few  blood-corpuscles,  coloured  and  colourless, 
have  also  been  seen.  The  fluid  is  neutral, 
and  sometimes  coagulates  spontaneously. 

The  occasional  association  of  chylous  hy- 
drocele with  elephantiasis  of  the  scrotum, 
and  the  discovery  in  many  cases  of  the 
filaria  sanguinis  hominis  in  the  fluid,  indicate 
that  it  is  due  to  this  parasite.  Blocking  of  the 
lymphatic  glands  and  vessels  connected  with 
the  testicle  by  this  worm  is  easily  conceivable, 
but  no  demonstration  would  appear  to  have 
yet  been  made  of  a  communication  with  the 
chyliferous  vessels.  See  Filaria  Sanguinis 
Hominis. 

Two  of  the  recorded  cases  of  chylous 
hydrocele  appear  to  have  resulted  from  in- 
jury, but  in  tlae  great  majority  of  cases  there 
has  been  no  history  of  traumatism,  and  the 
fluid  most  probably  transudes  as  in  ordinary 
hydrocele. 

Treatment. — Tapping  is  merely  palliative, 
as  the  fluid  soon  re-accumulates.  In  one  case, 
at  the  third  tapping  the  fluid  was  of  the  ordi- 
nary serous  nature,  but  this  result  appears  to 
be  unique.  Injection  with  solution  of  iodine 
is  usually  successful.  If  it  fail,  incision,  with 
drainage,  or  excision  of  the  sac  may  be  per- 
formed. 

5.  Bilobular  Hydrocele.  —  Synon.  : 
Hydrocele  en  hissac  (French  surgeons). 

Description. — This  disease  may  be  alto- 


gether outside,  or  partly  inside  and  partly 
outside,  the  abdomen.  The  formation  of  the 
former  variety  is  easily  explicable.  The 
processus  vaginalis  may  be  closed  com- 
pletely at  the  internal  abdominal  ring,  and 
partially  at  its  connexion  with  the  tunica, 
vaginalis  propria,  the  intervening  part  re- 
maining open.  If  in  such  a  condition  a 
hydrocele  develop,  it  will  form  two  sacs, 
continuous  internally,  and  marked  at  their 
jtmction  externally  by  a  constriction,  the 
depth  of  which  will  vary  inversely  with  the 
size  of  the  opening  between  the  sacs.  It  will 
be  a  combination  of  a  funicular  and  a, 
vaginal  hydrocele,  with  a  communication 
between  the  sacs.  The  diagnosis  cannot 
present  any  difficulty,  and  the  symptoms, 
possible  results,  and  treatment  will  not  differ 
from  those  of  an  ordinary  hydrocele  of  the 
tunica  vaginalis  propria. 

For  the  formation  of  the  other  variety, 
where  one  sac  is  inside  and  the  other  outside 
the  abdomen,  two  hypotheses  are  possible. 
It  may  result  from  some  congenital  mal- 
formation of  the  processus  vaginalis,  or  this 
process  may  be  closed  at  the  internal  abdo- 
minal ring,  and,  if  a  hydrocele  subsequently 
develop,  a  diverticulum  may  be  formed  at  tho 
upper  part  of  the  process,  and  experience 
less  resistance  to  its  extension  in  the  sub- 
peritoneal tissue  than  in  the  inguinal  canal 
or  the  tunica  vaginalis  communis. 

This  form  of  bilobxilar  hydrocele  has  been 
observed  at  birth,  and  the  great  majority  of 
recorded  cases  have  been  in  patients  under 
forty  years  of  age;  but  it  may  develop  or 
become  manifest  at  a  later  age.  Some  cases 
have  been  complicated  with  retention  of  the 
testicle  within  the  abdomen  or  in  the  inguinal 
canal,  but  in  others  the  gland  has  been  in  its 
normal  position.  The  intra-abdominal  sac 
may  vary  greatly  in  size.  In  one  case  it  was 
not  larger  than  a  hazel-nut ;  in  another  it  ex- 
tended above  the  level  of  the  umbflicus  and 
beyond  the  median  line  of  the  abdomen.  It 
is  usually  situated  between  the  peritoneum 
and  the  iliac  fascia,  but  in  one  case  it  was 
between  the  peritoneum  and  the  fascia 
transversalis.  The  external  sac  may  also 
vary  in  size.  Sometimes  it  is  small,  and 
limited  to  the  processus  vaginalis  ;  but  when 
the  tunica  vaginalis  propria  is  also  involved,, 
the  sac  may  be  very  large.  When  the  con- 
tents of  the  sac  are  serous,  the  patient  does 
not  experience  any  greater  inconvenience 
than  with  an  ordinary  hydrocele.  But  there 
appears  to  be  in  these  cases  a  great  tendency 
to  the  formation  of  a  hsematocele,  and  the 
intimate  relation  of  the  internal  sac  with 
the  peritoneum  may  then  become  very  im- 
portant. 

Diagnosis. — "WTien  the  intra-abdominal 
sac  is  large  and  causes  a  projection  of  the 
abdominal  wall,  attention  cannot  fail  to  be 
directed  to  it,  and  pressure  over  the  abdo- 
minal swelling  will  produce  increased  tension 


HYDEOCELE 


HYDEOCEPHALOID  DISEASE  889 


of  the  external  sac,  and  vice  versa.  But  if 
the  intra-abdominal  sac  be  small,  or  lodged 
deejily  in  the  iliac  fossa,  or  extend  into  the 
pelvis,  it  may  escape  notice ;  but  the  reduci- 
bility,  partial  or  complete,  of  the  contents  of 
the  external  sac  and  the  immediate  re- 
appearance of  the  swelling  when  the  pressiure 
has  been  removed,  ought  to  suggest  the  pos- 
sibility of  an  intra-abdominal  sac.  Careful 
palpation,  when  the  patient  has  been 
anajsthetised,  will  detect  some  fulness  m  the 
iliac  fossa ;  and  if  the  sac  has  extended  into 
the  pelvis,  digital  exploration  tlu'ough  the 
rectum  will  aid  the  diagnosis. 

Treatment. — The  treatment  will  depend 
upon  the  size  of  the  communication  between 
the  sacs,  the  nature  of  their  contents,  and 
their  walls.  If  the  commimication  be  free, 
the  contents  serous,  and  the  walls  thin, 
tapping  the  external  sac  will  empty  the 
internal  sac  also,  and  injection  of  iodine 
solution  or  carbolic  acid  in  glycerine  will 
probably  effect  a  cure.  But  if  the  communi- 
cation be  very  narrow,  tortuous  or  valvular, 
if  extravasation  of  blood  has  occurred,  or  if 
the  walls  of  the  sacs  be  thick,  operative 
treatment  varying  with  the  nature  of  the 
case  will  be  requisite. 

6.  Diverticular  Hydrocele.  —  This 
variety  of  hydrocele  is  also  bilobular,  but  is 
altogether  scrotal.  It  was  first  described  by 
Beraud  in  1856,  who  showed  by  dissection 
that  the  tunica  vaginalis  projiria  sometimes 
has  very  small  diverticula.  If  a  hydrocele 
form,  one  of  these  diverticula  may  become 
larger  and  protrude  through  some  accidental 
rujiture  or  inherently  weak  part  of  the 
tunica  vaginalis  conummis.  This  protrusion 
might  subsequently  become  so  distended  as 
to  form  the  chief  part  of  the  swelling. 

The  diagnosis  of  this  condition  during  life 
must  be  very  uncertain.  The  form  might  be 
unusual,  and  the  coverings  would  be  very 
thm,  so  that  translucency  would  be  very 
marked.  If  the  hydrocele  be  not  tense,  it  is 
said  that  pressure  wiU  convey  to  the  hand  of 
the  observer  a  sensation  of  fluid  passing  from 
the  diverticulum  into  the  parent  sac.  It  is 
practically  miimportant,  for  the  treatment  is 
similar  to  that  of  ordinary  hydrocele. 

B.  Hydrocele  of  the  Cord. — Hydrocele 
occiTrs  in  the  spermatic  cord  in  two  forms — 
diffused  and  encysted. 

The  diffused,  which  is  very  rare,  is  simply 
an  oedema  of  the  areolar  tissue  of  the  cord. 

Encysted  hydrocele  of  the  cord  arises  from 
a  collection  of  fluid  in  the  unobliterated  fiini- 
cular  process  of  jjeritoueum,  which  is  carried 
down  in  the  natural  transition  of  the  testicle. 
It  produces  a  small  swelling  in  the  cord,  of 
an  oval  form,  above  and  distinct  from  the 
testicle,  more  or  less  transparent,  and  quite 
movable.  The  swelling,  when  small,  is  of 
no  importance  ;  and  it  seldom  requires  treat- 
ment.   See  Testes,  Diseases  of. 

T.  B.  Curling.    Jeremiah  McCarthy. 


HYDROCEPHALOID  DISEASE.— 

This  term  is  one  which  has  been  applied 
to  a  set  of  symptoms,  ill-defined  in  their 
mode  of  grouping,  occasionally  met  with  in 
delicate  children  soon  after  they  have  been 
weaned.  The  symptoms  may  in  some  cases 
have  been  due  to  reflex  distitrbance  of  the 
nervoiis  system  induced  by  improper  food ; 
they  may  appear  as  the  sequence  of  some 
exhausting  disease,  such  as  a  prolonged 
diarrhoea  ;  or  they  may  be  concomitants  of  a 
pnemnonia  in  its  initial  stages.  In  each  of 
these,  as  well  as  in  other  allied  conditions, 
there  may  be  a  febrile  elevation  of  tempera- 
ture ;  combined,  in  the  first  place,  with  midue 
irritability  and  extreme  restlessness,  whilst 
later  on  signs  of  mental  sluggishness  and 
stupor  may  supervene.  Such  symptoms  are 
apt  to  be  met  with  where,  in  addition  to  a 
depression  of  the  vital  powers,  there  is  a 
reflex  disturbance  of  brain- functions.  The 
condition  was  specially  described  by  Marshall 
Hall,  by  whom  the  above  name  was  given. 
It  may  be  well,  therefore,  to  quote  from  his 
own  description  : — 

'  This  affection  may  be  divided  into  two 
stages — the  first  that  of  irritability ;  the 
second  that  of  torpor.  In  the  former  there 
appears  to  be  a  feeble  attempt  at  reaction ; 
in  the  latter  the  powers  appear  to  be  more 
prostrate.  These  two  stages  resemble  in 
many  of  their  symptoms  the  first  and  second 
stages  of  [acute]  hydi'ocephalus  respectively. 

'  In  the  first  stage  the  mfant  becomes 
irritable,  restless,  and  feverish ;  the  face 
flushed,  the  siurface  hot,  and  the  pulse  fre- 
quent ;  there  is  an  undue  sensitiveness  of  the 
nerves  of  feeling,  and  the  little  patient  starts 
on  being  touched  or  on  hearing  any  sudden 
noise ;  there  are  sighing  and  moaning  during 
sleep,  and  screaming ;  the  bowels  are  flatu- 
lent and  loose,  and  the  evacuations  are 
mucous  and  disordered. 

'  If,  through  an  erroneous  notion  as  to  the 
nature  of  this  affection,  nourishment  and 
cordials  be  not  given,  or  if  the  diarrhoea  con- 
tinue, either  spontaneously  or  from  the 
administration  of  medicme,  the  exhaustion 
which  ensues  is  apt  to  lead  to  a  very  differ- 
ent train  of  symptoms.  The  countenance  be- 
comes pale,  and  the  cheeks  cool  or  cold ;  the 
eyelids  are  half-closed,  the  eyes  are  unfixed  and 
unattracted  by  any  object  placed  before  them, 
the  pupils  unmoved  on  the  approach  of  light ; 
the  breathing,  from  being  quick,  becomes 
irregular  and  effected  by  siglis ;  the  voice 
becomes  husky,  and  there  is  sometimes  a 
husky,  teasing  cough ;  and  eventually,  if  the 
strength  of  the  little  patient  continue  to 
decline,  there  is  a  crepitus  or  rattling  in  the 
breathing.  The  evacuations  are  usually 
green ;  the  feet  are  apt  to  be  cold.' 

But  in  such  groups  of  symptoms  there  is 
nothing  distinctive  ;  and  the  term  '  hydro- 
cephaloid,'  which  is  now  seldom  heard,  might 
be  discarded.    Its  use  can  only  be  justified 
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on  the  ground  that  the  symptoms  met 
with  mider  such  conditions  are  apt  to  be 
occasionally  confounded  with  those  which 
usher  in  the  commencement  of  acute  hydro- 
cephalus. We  do  not  diminish  the  difficul- 
ties —  aheady  sufficiently  pronounced  — 
besetting  the  early  diagnosis  of  this  latter 
affection,  by  endeavouring  to  group  together 
under  one  name  a  set  of  symptoms  which,  on 
different  occasions,  have  no  other  common 
bond  than  that  they  are  apt  to  oocur  in 
delicate  children,  the  tone  of  whose  nervous 
system  has  been  lowered,  and  thereby 
rendered  more  irritable  than  natm'al.  We 
should  be  really  better  without  such  a  name, 
especially  now  that  lileeding  and  lowering 
treatment  are  no  longer  in  vogue  for  the 
amelioration  of  the  grave  organic  affection 
with  which  the  states  in  question  may  occa- 
sionally be  confounded. 

H.  Charlton  Bastian. 

HYDROCEPHALUS,  Acute  (vScop, 
water ;  and  K«paSrj,  the  head). — A  synonym  for 
tubercular  meningitis.  Tuberculosis  plus  a 
meningeal  inflammation  is  the  generating 
condition ;  and  acute  hydrocephalus  is  only  the 
occasional,  though  very  frequent,  concomi- 
tant.  See  Meninges,  Cerebral,  Diseases  of. 

HYDROCEPHALUS,    Chronic.  — 

Synon.  :  Water  on  the  Brain ;  Hydrops 
Capitis ;  Fr.  HydrocepJiale ;  Hydropisie  du 
Cerveau;  Ger.  Der  Wasserkopf;  Hirnwas- 
sersucht. 

Definition.— A  gradual  accumiilation  of 
serous  fluid  within  the  lateral  and  third  ven- 
tricles of  the  brain,  causing  them  to  become 
more  or  less  distended,  and  the  head  en- 
larged ;  occurring  principally  in  infants  or 
very  young  children;  and  leading  to  restless- 
ness, irritability,  or  convulsions,  followed  by 
duhaess,  drowsiness,  motor  weakness  or  actual 
paralysis,  together  with  failure  of  mind  and 
of  the  special  senses. 

The  essential  condition  in  this  malady  is 
the  intra- ventricular  effusion.  The  cases  in 
which  the  fluid  has  been  foimd  outside  the 
brain  and  within  the  arachnoid  sac  are,  in  all 
probability,  merely  examples  of  the  disease 
in  which,  intra-ventricular  effusion  having 
previously  been  weU-marked,  the  distended 
corpus  eallosum,  or,  it  may  be,  the  floor  of 
the  third  ventricle,  has  given  way,  and  allowed 
the  fluid  to  pass  beneath  the  arachnoid.  The 
so-called  extra- ventricular  form  of  the  disease 
is  therefore,  in  the  majority  of  cases,  merely 
a  secondary  and  altogether  accidental  con- 
dition. 

As  a  sequence  of  a  large  arachnoid  haemor- 
rhage, serous  fluid  may  also  be  found  within 
the  arachnoid  cavity;  this,  however,  is  a  con- 
dition which  has  no  real  title  to  be  mentioned 
imder  the  head  of  chronic  hydrocephalus,  as 
some  writers  have  done.  And  the  same  re- 
mark applies  to  those  accumulations  of  serous 
fluid  which  take  place  beneath  the  arachnoid, 


as  a  sequence  of  wasting  or  atrophy  of  the 
cerebral  hemispheres,  one  or  both.  The  col- 
lection of  fluid  in  such  cases  is  to  be  regarded 
as  a  simple  sequence  of  the  atrophy,  and  is 
of  itself  unproductive  of  morbid  symptoms. 

jEtiology. — Two  principal  groups  of  causes 
are  appealed  to  as  productive  of  chronic 
hydrocephalus.  In  certain  cases  the  affection 
is  believed  to  be  idiopathic,  due  to  an  '  essen- 
tial dropsy,'  occasioned  by  an  inflamma- 
tory affection  of  the  lining  membrane  of  the 
ventricles.  In  other  patients,  however,  this 
affection  is  distinctly  secondary  or  symp- 
tomatic, and  then  may  be  caused  by  one  or 
other  of  two  principal  sets  of  conditions. 
Thus  (1)  it  is  often  occasioned,  as  writers  of 
the  last  century  pointed  out,  by  the  pressure 
of  scrofulous  or  other  timiours  upon  the 
'  straight  sinus,'  producing  mechanical  con- 
gestion of  the  great  veins  of  Galen  as  well  as 
of  their  radicles  on  the  walls  of  the  lateral 
ventricles,  and,  as  a  consequence,  an  increas- 
ing dropsical  condition  of  the  ventricles 
themselves.  (2)  Much  more  rarely  it  is  said 
to  be  produced  as  a  sequence  of  an  attack  of 
acute  hydrocephalus.  This  latter  mode  of 
origin  is  admitted  by  some  authors,  and  denied 
by  others.  It  is  at  least  a  possible  mode  of 
origin,  although  one  which  is  difficult  to  be 
established  with  certainty.  By  far  the  largest 
percentage  of  cases  probably  belong  to  the 
first  set  of  the  '  symptomatic '  category. 

The  disease  is  sometimes  congenital,  and 
may  be  so  far  developed  during  uterine  life 
as  to  cause  great  difficulties  in  parturition — 
frequently  necessitating  the  sacrifice  of  the 
life  of  the  child.  At  other  times  the  enlarge- 
ment of  the  head  begins  to  show  itself  soon 
after  birth,  or  at  some  period  before  the  end 
of  the  first  or  second  year.  Or  it  may  reveal 
itself  later  still  in  childhood ;  much  more 
rarely  during  adolescence ;  and  more  rarely 
still  in  adult  life. 

Congenital '  microcephalism '  must  not  be 
confounded  with  hydrocephalus.  It  is  true 
that  in  certain  small-headed  infants,  having 
the  cranium  malformed  and  the  sutures  ossi- 
fied, an  excess  of  fluid  may  be  found  within 
the  head ;  but  then  the  fluid  in  these  cases  is 
situated  outside  the  atrophied  brain,  and  not 
within  the  ventricles.  The  two  conditions 
are,  in  fact,  totally  opposite  in  nature. 

Anatomical  Characters. — Three  different 
states,  in  regard  to  size  of  head,  have  been 
described  as  existing   in    this  affection — 

(1)  where  the  head  is  smaller  than  natural ; 

(2)  where  the  head  is  of  natural  size ;  and 

(3)  where  the  head  is  more  or  less  consider- 
ably enlarged. 

Those  of  the  first  category  ought  not  to 
be  included  at  all.  They  are  the  cases  of 
'microcephahsm'  above  referred  to.  Those  of 
the  second  category  could  never  be  diagnosed 
with  any  degree  of  positiveness  during  hfe ; 
and  it  may,  indeed,  be  questioned  whether 
such  cases  exist  to  any  large  extent,  except  as 
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more  or  less  transitory  stages  of  instances 
of  the  disease  pertaining  to  the  third  of  the 
above  categories. 

Even  the  cases  in  which  the  head  is  dis- 
tinctly enlarged  differ  amongst  themselves, 
since  in  some  of  them  (a)  both  sutures  and 
fontanelles  are  widely  open  ;  while  in  others 
(6)  the  sutures,  and  perhaps  the  fontanelles, 
are  completely  closed.  It  seems  probable 
that  the  latter  may  represent  conditions  into 
which  some  of  the  former  pass,  when  the 
disease  lapses  into  a  chronic  and  stationary 
condition. 

Owing  to  the  separation  of  the  cranial 
bones  in  young  infants,  this  disease,  when  it 
occurs  in  them,  soon  becomes  associated  with 
an  actual  enlargement  of  the  head,  which 
increases  rapidly.  In  consequence  of  the 
distending  pressm-e  from  within,  caused  by 
the  increasing  size  and  fulness  of  the  ven- 
tricles, the  bones  entering  into  the  formation 
of  the  vault  of  the  cranimn  become  separated 
from  one  another,  though  the  bones  of  the 
face  remain  unaltered.  The  frontal,  parietal, 
the  superior  part  of  the  occipital,  and  a  small 
part  of  the  squamous  portion  of  the  temporal 
bones  become  expanded  and  thinner  than 
natural,  at  the  same  time  that  they  are  sej)a- 
rated  from  one  another — especially  in  the 
regions  of  the  anterior  and  posterior  fonta- 
nelles, and  of  the  sagittal  suture. 

The  crania]  bones  are  often  very  thin,  but 
occasionally  they  may  be  imusually  thick 
throughout — even  in  young  children. 

The  circumference  of  the  head,  though  that 
of  a  young  child,  may  in  hydrocephalus  easily 
reach  24  to  30  inches,  or  more.  The  size 
attained  by  the  head  in  certam  cases  has 
been  comparatively  enormous ;  thus,  in  an 
altogether  exceptional  case,  recorded  by 
Cruikshank,  it  is  said  to  have  measmed,  in 
a  child  sixteen  months  old,  no  less  than  52 
inches  in  circumference,  and  the  amount  of 
Huid  contained  within  the  cranium  was  foimd 
to  weigh  as  much  as  twenty-seven  pomids. 

The  fluid  is  generally  slightly  albuminous ; 
possesses  some  saline  constituents  ;  and  has 
a  specific  gravity  rangmg  from  1006  to  1014. 
Its  composition  agrees  pretty  closely  with 
that  of  dropsical  fluids  generally. 

In  the  great  majority  of  cases,  as  already 
stated,  the  fluid  is  contained  within  the  more 
or  less  distended  lateral  and  third  ventricles 
of  the  brain.  The  upper  and  lateral  parts  of 
the  cerebral  hemispheres,  as  well  as  the  cor- 
pus callosum,  become  thinned  and  distended, 
so  as  to  resemble  a  mere  bag,  the  walls  of 
which  are  represented  externally  by  pale 
unfolded  and  much  flattened  convolutional 
matter,  and  internallj' — next  the  fluid  itself 
— by  the  lining  membrane  of  the  ventricles. 
This  latter  has  become  much  thicker  and 
tougher  than  natural ;  it  may  also  be  more 
or  less  granular  on  the  sm-face  ;  and  often 
shows  an  increased  number  of  distended 
vessels.    These  appearances  are,  however. 


not  to  be  taken  as  an  indication  of  the  in- 
flammatory origin  of  the  malady,  as  some 
observers  seem  to  suppose.  They  may  be 
found,  as  the  writer  has  seen,  well-marked, 
in  cases  where  the  effusion  and  distension 
have  been  the  result  of  a  mere  mechanical 
congestion,  produced  by  pressme  upon  the 
commencement  of  the  straight  sinus,  owing 
to  a  tumour  in  the  middle  lobe  of  the  cere- 
bellum. On  the  other  hand,  some  years  ago 
the  writer  examined  the  head  of  a  hydro- 
cephalic child  who  died  in  University  College 
Hospital,  in  whom  the  most  careful  search 
revealed  nothing  that  could  have  produced 
mechanical  congestion,  and  in  which  there 
was,  moreover,  no  sign  of  anything  like  an 
inflammatory  condition  of  the  walls  of  the 
greatly  distended  lateral  ventricles.  To  fall 
back  upon  the  hypothesis  of  an  '  essential 
dropsy  '  was  felt  to  be  far  from  satisfactory. 
Such  a  phrase  cannot  indeed  be  regarded  as 
conveying  any  real  explanation  of  the  con- 
dition in  question. 

The  shape  of  the  ventricles  and  of  the 
compressed  ganglia  about  the  base  is,  of 
coiurse,  greatly  altered.  The  foramen  ot 
Munro  may  be  half  an  inch  or  more  in 
diameter.  The  optic  and  olfactory  tracts 
and  lobes  are  also  often  much  altered  by 
pressure. 

The  brain-substance  may  be  even  tougher 
than  natural,  because  the  long-continued 
mechanical  congestion,  which  exists  in  so 
many  cases,  favours  the  overgrowth  of  the 
neurogha;  and,  indeed,  it  would  appear  prob- 
able that  in  some  instances  the  overgrowth 
of  this  mere  connective  substance  is  well- 
marked.  For,  notwithstanding  all  the  pres- 
sure upon  and  distension  of  the  brain- sub- 
stance, this  rarely  shows  signs  of  atrophy. 
It  is  rather  the  reverse.  The  mere  brain 
alone  of  a  hydrocephalic  child,  after  the  fluid 
has  been  evacuated,  commonly  weighs  more 
than  the  brain  of  a  healthy  child  of  the  same 
age.  Thus,  in  an  instance  that  came  under 
the  writer's  notice,  the  brain  of  a  child  five 
years  of  age  weighed  rather  more  than  52  oz. 

In  those  cases  in  which  during  life  the 
fluid  has  escaped  from  the  ventricles  through 
a  rupture  in  the  corpus  callosum,  the  brain 
has  been  found  more  or  less  flattened  and 
collapsed  in  the  lower  part  of  the  enlarged 
cranium,  whilst  the  escaped  fluid  occupies 
the  arachnoid  cavity  above  it. 

Symptoms. — Chronic  hydrocephalus  begins 
to  manifest  itself  in  various  ways,  and  also, 
as  above  stated,  at  various  ages.  The  great 
bulk  of  the  cases  are  either  congenital,  or 
commence  before  the  fifth  month.  But,  in 
certain  rare  instances,  the  head  may  begin 
to  enlarge  long  after  the  union  of  the 
sutures,  in  early  adult  life,  or  even  beyond 
middle  age. 

As  to  modes  of  commencement,  at  least 
four,  pretty  distinct  from  one  another,  may 
be  encountered.     (1)  The  disease  may  be 
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ushered  in  by  a  period  of  fretfiilness  and 
irritability,  with  or  without  the  occurrence 
of  convulsions  and  strabismus,  before  any 
enlargement  of  the  head  is  detected.  Or 

(2)  slow  enlargement  of  the  head  may  be 
noticed  as  the  first  event.  In  some  cases, 
this  enlargement  not  only  sets  in,  but  may 
contimie  for  months,  till  notable  increase  in 
size  has  taken  place,  and  yet  the  child  may 
exhibit  no  morbid  symptom  whatever.  The 
writer  has  seen  a  well-marked  instance  of 
this  in  a  child  whose  head  had  been  en- 
larging for  eighteen  months  (the  process 
beginning  when  it  was  a  year  old),  and  in 
whom,  though  the  head  was  twenty-four 
inches  in  circumference,  no  other  morbid 
signs  or  symptoms  presented  themselves. 

(3)  Chronic  hydrocephalus  may  supervene 
in  a  chnd  after  a  fall,  through  the  inter- 
mediation of  cerebellar  disease.  The  writer 
had  under  his  care  a  little  girl  four  years 
old,  who,  after  falling  from  a  table  and 
striking  the  occiput  severely,  suffered  for 
from  twelve  to  eighteen  months  from  symp- 
toms indicative  of  cerebellar  disease,  after 
which  the  head  began  to  enlarge,  and  hydro- 
cephalus became  the  apparently  dominant 
condition.  Complete  bhndness  ensued,  then 
convulsions  set  in,  and  in  the  midst  of  one 
of  these  the  patient  died.  A  tumour  of  the 
middle  lobe  of  the  cerebellum  was  foimd, 
plus  all  the  signs  of  a  well-marked  hydro- 
cephalus. (4)  The  disease  may  occur  as  a 
sequence  of  an  attack  resembling  acute 
hydrocephalus  (tubercular  meningitis) ;  that 
is  to  say,  a  chUd  appears  to  suffer  for  a 
time  from  what  is  regarded  as  tubercular 
meningitis ;  the  symptoms  then  undergo 
some  mitigation ;  they  become  more  or  less 
chronic  ;  and  ultimately  the  head  begins  to 
enlarge,  as  it  does  in  chronic  hydrocephalus. 
There  is  some  doubt  about  the  real  nature 
of  the  starting-point  in  this  mode  of  origin. 
The  initial  symptoms  may  not  in  reality 
have  been  those  of  tubercular  meningitis. 
The  chronic  disease  and  its  symptoms  may 
occasionally  be  initiated  in  an  acute  manner. 

It  may  be  easily  imagined  that  the  subse- 
quent course  of  the  symptoms  in  persons 
suffering  from  chronic  hydrocephalus,  begin- 
ning in  these  various  ways,  may  also  be 
subject  to  great  variations. 

As  the  head  enlarges,  or  as  the  pressure 
within  increases,  sensations  of  weight  or  pain 
may  be  experienced.  The  child  may  show 
increased  fretfulness  and  irritability ;  or  its 
manner  may  become  more  dull  and  heavy 
than  natural.  At  other  times  there  is  no 
noticeable  change  in  these  respects. 

In  the  '  symptomatic '  forms  associated 
with  tumours,  there  is  apt  to  be  vomiting  of 
a  very  obstinate  and  paroxysmal  character, 
together  with  continuous  pain,  marked  by 
exacerbations.  Convulsions,  either  unilateral 
or  general,  may  also  occxur,  as  well  as  para- 
lysis of  one  or  other  of  the  ocular  muscles. 


In  such  cases,  too,  in  comparatively  early 
stages,  ophthalmoscopic  examination  will 
frequently  reveal  optic  neuritis,  which  has 
a  tendency  to  go  on  to  white  atrophy,  with 
the  production  of  more  or  less  complete 
blindness. 

In  later  stages  of  the  disease  mental  action 
becomes  increasingly  impaired ;  there  is  loss 
of  memory,  dulness,  and  a  great  tendency  to 
sleep  during  the  day.  There  may  be  marked 
weakness  or  actual  paralysis  of  hmbs.  Chil- 
dren affected  to  this  extent  often  keep  to  the 
recumbent  position,  having  at  last  no  power 
of  sitting  up,  or  even  of  raising  their  head 
from  the  pillow.  Where  the  enlargement 
becomes  extreme  the  weight  of  the  head  is 
so  great  that  it  cannot  be  maintained  in  the 
upright  position.  It  has  to  be  supported  by 
the  hand  or  some  artificial  prop  ;  or  else  th& 
child  does  not  attempt  to  rise  from  the  re- 
cumbent position.  A  sense  of  fluctuation  is 
often  recognisable.  The  forehead  becomes 
prominent  and  overhanging,  while  the  eye- 
balls are  depressed  ;  and  as  the  face  remains 
unaltered  or  even  becomes  emaciated,  it 
seems  altogether  unnaturally  small,  and  thus 
contributes  to  produce  a  most  characteristic 
appearance  ('facies  hydrocephalica '),  which 
is  often  intensified  by  the  old- looking,  and 
more  or  less  blank,  expressionless  aspect  of 
the  face.  The  appetite  sometimes  remains 
good ;  at  other  times  it  becomes  much  im- 
paired, and  a  gradual  emaciation  ensues. 
Blindness,  more  rarely  deafness,  loss  of 
smell,  and  impairment  of  other  senses  tend 
gradually  to  reveal  themselves  after  a  time. 

Complications. — In  all  cases  where  the 
hydrocephalus  is  itself  symptomatic  of  some 
primary  intracranial  disease,  interfering  with 
the  proper  return  of  blood  from  the  ventricles 
and  central  portions  of  the  brain,  the  symp- 
toms resulting  from  this  latter  state  of  things 
are  necessarily  complicated  with  others  im- 
mediately produced  by  the  original  morbid 
condition.  Hence  the  very  great  variations 
encountered  in  the  grouping  of  symptoms  in 
different  cases. 

Diagnosis. — Where  the  head  becomes  dis- 
tinctly enlarged,  with  widely  separated  sutures 
and  open  fontanelles,  there  can  be  scarcely 
any  room  for  doubt  about  the  diagnosis.  But 
before  the  head  is  distinctly  enlarged,  the 
diagnosis  of  chronic  hydrocephalus  with  any 
degree  of  certamty  is  imj^ossible.  In  many 
cases  also  where  the  head  is  only  slightly 
enlarged,  and  the  sutiures  are  not  opened,  it 
may  be  very  difficult,  for  a  time,  to  pro- 
nounce an  opinion  as  to  whether  or  not  an 
infant  or  young  child  is  hydrocephalic. 
Natm-al  variations  in  the  size  of  the  head 
are  considerable ;  and  it  may  also  be  en- 
larged from  rickets,  or  from  that  very  rare 
condition  known  as  '  hyijertrophy  of  the 
brain.'  Even  great  thickenings  of  the  bones 
of  the  head  have  occasionally  given  rise  to 
uncertainties  in  regard  to  diagnosis.    But  in 
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all  these  cases,  in  order  to  enable  the  prac- 
titioner to  arrive  at  a  trustworthy  opinion, 
the  particular  form  of  the  head  has  to  be 
considered,  together  with  the  sum-total  of  tlie 
various  symptoms  which  may  have  preceded 
or  accompanied  its  increase. 

Whether  we  have  to  do  with  an  instance 
of  '  idiopathic  '  or  of  '  symptomatic  '  hydro- 
cephalus in  any  particular  case  often  cannot 
be  settled ;  but  in  others  it  can  be  decided 
by  the  existence  of  symptoms  distinctly 
pointing  to  the  presence  of  an  intracranial 
new-growth. 

Course  and  Terminations. — Hydrocepha- 
lus often  proves  fatal  in  the  course  of  a 
few  months ;  or  it  may  be  less  rapid,  entail- 
ing death  only  after  a  year  or  two.  Its  pro- 
gress is  variable,  however.  Remissions  and 
stationary  conditions  are  ai)t  to  occur,  with 
occasionally  distinct  exacerbations  of  all  the 
symptoms. 

Occasionally  one  of  these  stationary  condi- 
tions becomes  prolonged,  and  the  individual 
may  live  for  years.  Some  hydrocephalic 
subjects  have  subsequently  lived  on  to  the 
age  of  twenty,  thirty,  or  even  forty  years. 
In  a  few  exceptional  cases  a  cure  seems  to 
have  been  effected,  either  naturally  or  under 
the  influence  of  remedial  agencies. 

Death  may  take  place  in  convulsions ;  from 
slow  exhaustion  with  emaciation;  or  from 
intercurrent  pneiunonia  or  some  other  acute 
disease. 

Treatment. — Very  little,  imfortunately, 
can  be  done,  in  the  majority  of  cases,  to  pro- 
duce decided  or  lasting  improvement.  This 
is  especially  so  in  those  instances — only  too 
numerous — in  which  the  hydrocephalus  is 
due  to  some  scrofulous  or  other  timiour  inter- 
fering with  the  return  of  blood  from  the  ven- 
tricles. 

Blistering  the  scalp,  with  mercurial  in- 
unctions, formerly  much  lauded,  may  do  a 
great  deal  more  harm  than  good ;  and  the 
same  may  be  said  in  reference  to  pressure  of 
the  enlarged  head  by  strapping  or  bandages. 
This  latter  is  a  barbarously  coarse  method  of 
treatment,  which  has  happily  fallen  into  dis- 
use. Blistering  may  do  good  in  some  cases, 
but  it  should  be  cautiously  employed. 

The  general  health  of  the  child  must  be 
maintained  as  much  as  possible,  by  the  aid, 
if  necessary,  of  tonics  and  cod-hver  oil.  Pur- 
gation and  diuretics  may  also  be  had  recourse 
to.  Iodide  of  potassium  may  be  given  inter- 
nally in  gradually  increasing  doses,  as  even 
young  children  bear  this  remedy  well.  Bro- 
mide of  potassium  will  also  help,  perhaps,  to 
mitigate  vomiting  and  convulsions,  when 
these  are  urgent  symptoms. 

It  may  be  worth  while  in  suitable  cases 
to  try  the  effect  of  greatly  diminishmg  the 
amount  of  fluids  taken,  so  as  to  reduce  the 
fulness  of  the  vascular  system.  The  writer 
has  had  reason  to  believe  that  this  method 
is  well  worthy  of  being  tried,  where  other 


means  have  failed,  and  where  there  is  any 
chance  of  being  able  to  carry  it  out. 

Puncture  of  the  head  has  been  much 
lauded,  and  practised  by  many,  but  witli  an 
amount  of  failure  and  fatality  that  has  caused 
the  method  to  have  almost  fallen  into  disuse. 
If  in  any  given  case  we  could  be  reasonably 
certain  that  the  hydrocephalus  belonged  to 
the  '  idiopathic '  variety  (if  there  really  are 
such  cases),  the  method  might  be  had  recourse 
to  with  much  more  chance  of  success  than 
if  it  were  occasioned  by  some  mechanical 
pressure,  which  persists,  and  prevents  the 
return  of  blood  from  the  central  parts  of  the 
brain.  Puncture  of  the  head  can  scarcely  be 
comjiared  with  puncture  of  the  chest,  because 
(even  apart  from  the  greater  risks  attaching 
to  the  former  operation)  a  puncture  of  the 
chest  in  a  case  of  pleurisy  has  a  fair  chance 
of  being  actually  curative,  while  puncture  of 
the  head  in  hydrocephalus,  in  the  majority 
of  cases  and  for  the  reason  above  mdicated, 
could  only  be  palliative.  Still  the  cases  of 
this  disease  are  so  grave  that  where  the 
sutures  are  opened,  where  the  patient's  con- 
dition is  rapidly  getting  worse,  and  death 
seems  otherwise  inevitable,  the  question  of 
performing  the  operation,  at  least  once,  ought 
to  be  entertained  as  a  possible  means  of 
affording  relief. 

H.  Charlton  Bastian. 

HYDROMETRA  (vSo^p,  water;  and 
firjTpn,  the  womb). — Dropsy  of  the  womb. 
See  Womb,  Diseases  of. 

HYDRONEPHROSIS  {vha>p,  water; 
and  v((pf)6s,  the  kidney). — Synon.  :  Dropsy 
of  the  Kidney ;  Fr.  Hydronejphrose ;  Ger. 
Hydronephrose. 

Definition. — A  chronic  disease  of  the  kid- 
ney, caused  by  obstruction  of  the  ureter ; 
which  leads  to  dilatation  of  the  pelvis,  and 
commonly  of  the  ureter,  with  more  or  less 
extensive  atrophy  of  the  substance  of  the 
organ ;  usually  affecting  one  kidney,  some- 
times both ;  characterised  clinically  by  the 
presence  of  a  soft  fluctuating  tumour  in  the 
renal  region,  but  most  distinctively  by  sudden 
discharge  of  urine  with  collapse  of  the 
tumour ;  and  resulting,  if  not  relieved,  in 
complete  destruction  of  the  kidney. 

.(Etiology. — Among  the  most  common 
causes  of  hydronephrosis  are  obstruction  of 
the  ureter  at  its  lowest  part,  in  consequence 
of  pressiu-e  by  new  formations,  such  as  car- 
cinoma of  the  uterus  or  tumour  of  the  ovary 
in  females,  and  the  impaction  of  calculi  of 
various  kinds.  More  rarely  it  is  induced  by 
new  formations  in  the  bladder;  stricture  of 
the  urethra ;  the  pressure  of  the  piregnant, 
prolapsed,  or  retroflexed  uterus.  Exception- 
ally it  is  met  with  without  apparent  cause  ; 
in  such  cases  it  is  to  be  referred  to  some 
contraction,  due  to  inflammation  or  other 
cause,  which  has  disappeared.  The  con- 
dition is  also  sometimes  congenital,  being 
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due  to  malformations,  such  as  impermeable 
ureter,  or  valve-like  obstruction  to  the  pas- 
sage of  the  urine  dovmwards.  From  what- 
ever cause  the  obstruction  springs,  accumu- 
lation of  urine  takes  place  behind  it,  leading 
to  gradual  distension  of  the  organ.  See 
Ureters,  Diseases  of. 

Anatomical  Characters. — In  the  earlier 
stage  of  hydronephrosis  there  is  simple  dila- 
tation of  the  pelvis  of  the  kidney.  As  the 
disease  advances,  the  dilatation  increases, 
the  organ  becomes  more  and  more  distended, 
and  the  ureter  often  becomes  so  dilated  or 
elongated  as  to  present  the  appearance  of  a 
bluish-white  tube,  as  large  as  or  even  larger 
than  the  inferior  vena  cava.  Coincidently 
with  this  distension  and  pressiure  the  sub- 
stance of  the  kidney  atrophies.  At  first  the 
apices  of  the  cones  become  flattened  and 
wasted,  but  gradually  the  renal  substance 
becomes  more  involved,  imtil  at  length,  in 
old-standing  cases,  scarcely  any  trace  of  it 
remains,  and  the  kidney  is  represented  by 
a  large  lobulated  bag,  the  fibrous  walls  of 
which  are  distended  by  clear  fluid.  Com- 
monly one  kidney  only  is  affected,  especially 
when  extreme  dilatation  exists,  but  in  some 
instances  both  kidneys  are  involved.  There 
is  a  case  on  record  where  the  whole  abdomi- 
nal ca^^.ty  was  occupied  by  an  enormous  sac, 
containing  sixty  pounds  of  fluid. 

Symptoms. — In  the  slighter  cases  of  hydro- 
nephrosis there  are  no  symptoms  of  such 
a  kind  as  to  attract  attention.  This  con- 
dition is  often  an  unimportant  complication 
of  other  serious  diseases.  In  the  more 
severe  cases  there  are  no  constitutional 
symptoms,  but  the  local  changes  are  well- 
marked.  There  is  a  tumour  situated  in  the 
lumbar  region,  extending  upwards,  down- 
wards into  adjacent  regions,  or  forwards 
towards  the  anterior  abdominal  wall.  The 
colon  is  usually  in  front  of  the  tumour,  and 
always  displaced  and  compressed,  so  that 
constipation  frequently  coexists  with  hydro- 
nephrosis. The  mass  is  often  lobulated, 
always  undulating  in  character ;  and  fre- 
quently fluctuation  may  be  detected.  The 
most  conclusive  evidence  of  the  condition  is 
afforded  by  the  discharge  of  a  large  quantity 
of  urine,  generally  of  low  specific  gravity, 
and  often  containing  mucus,  coincidently 
with  the  disappearance  or  diminution  of  the 
timaour.  It  sometimes  happens  that  the 
obstruction  is  permanently  removed,  and 
dilatation  alone  remains  as  evidence  of  the 
old  obstruction.  Hydronephrosis,  when 
double,  sooner  or  later  proves  fatal  by  sup- 
pression of  urine  or  uraemia.  When  only 
existing  on  one  side,  it  has  proved  fatal  by 
pressure  upon  neighbouring  parts ;  by  the 
supervention  of  impaction  of  a  stone  in  the 
kidney  of  the  opposite  side ;  or  from  other 
causes.' 

1  In  one  case,  whicli  occurred  some  years  ago,  the 
cyst,  in  collapsing  after  being  tapped,  carried  with  it 


Diagnosis. — The  distinction  of  hydrone- 
phrosis from  ascites  may  be  sometimes 
difficult  when  the  disease  affects  both  sides. 
The  diagnosis  is  partly  to  be  made  by  ob- 
serving the  effects  of  change  of  posture, 
hydronephrosis  being  much  less  influenced 
thereby  than  ascites.  The  history  and  mode 
of  origin  of  the  affection  also  afford  indi- 
cations. From  hydatids  of  the  kidney  it  is 
sometimes  impossible  to  discriminate  hydro- 
nephrosis, but  the  history  of  the  case  and 
the  characters  of  the  urine  often  afibrd  a 
clue.  If  there  be  tumour  on  both  sides,  it 
is  extremely  unlikely  to  be  hydatid.  From 
ovarian  tumour  the  diagnosis  is  to  be  made 
by  the  history  of  the  case,  the  position  ot 
the  mass,  and  its  relations  to  the  colon ;  and 
by  vaginal  and  rectal  examination.  From 
perinephric  abscess  hydronephrosis  is  distin- 
guished by  its  being  less  hard,  and  by  the 
absence  of  pain  and  fever. 

Prognosis. — The  prognosis  is  always  seri- 
ous ;  but  if  one  of  the  kidneys  be  sound, 
it  becomes  enlarged,  and  does  double  work ; 
and  so  long  as  this  condition  continues,  the 
patient  may  suffer  little  inconvenience. 

Treatment. — Careful  manipulation  of  the 
tumour  is  often  useful  in  extreme  conditions. 
Tapping  with  the  aspirator  may  be  employed, 
and  the  further  aid  of  the  surgeon  may  be 
required.  T.  Grainger  Stewart. 

HYDROPATHY  {Zbap,  water;  and 
Trd^os,  a  disease). — A  synonym  for  hydro- 
therapeutics.    See  Hydrotherapeutics. 

HYDROPEmCARDIUM  (^Sup, 
water;  Trepi,  about ;  and  Kapbla,  the  heart). — Aji 
accumulation  of  serum  in  the  pericardium, 
either  dropsical  or  inflammatory.  See  Peri- 
cardium, Diseases  of. 

HYDROPHOBIA  {v^a>p,  water;  and 
(f)6^os,  fear). — Synon. :  Rabies;  Dog-madness ; 
Fr.  Lyssa  ;  la  Bage  ;  Ger.  Hundswuth ; 
Wasserscheu. 

Definition. — An  acute  disease,  produced 
by  the  inoculation  of  a  specific  animal 
poison ;  manifesting  itself  by  symptoms  due 
to  disturbance  of  the  central  nervous  system ; 
and  almost  invariably  proving  fatal.  The 
name  '  hydrophobia '  is  really  that  of  a  single 
symptom,  which,  though  very  common,  is 
not  invariable. 

JilTiOLOGY. — Never  spontaneous  in  man, 
the  disease  is  always  due  to  inoculation  with 
the  poison  from  a  rabid  animal,  almost  in- 
variably with  the  sahva,  and  commonly  by  a 
bite.  In  about  nine-tenths  of  the  cases,  the 
malady  is  contracted  from  dogs ;  in  most  of 
the  remainder  from  cats  ;  in  very  few  cases 
from  foxes  or  wolves,  but  a  larger  proportion 
is  due  to  wolf-bites  in  countries  where  these 
animals  are  munerous.  It  has  also  been 
acquired  through  a  wound  received  during 

the  sigmoid  flexiire,  which  being  thus  turned  on 
itself  caused  fatal  obstruction. — Editor. 
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the  dissection  of  a  rabid  animal.  Inoculation 
■with  the  blood  of  a  rabid  animal  will  probably 
(but  not  certainly)  produce  the  disease.  The 
poison  is  not  known  to  be  present  in  any 
other  secretion  than  the  saliva,  but  it  is 
abundant,  after  death,  m  the  central  nervous 
system.  Commencing  decomposition  is  said 
to  destroy  its  activity,  but  it  sometimes 
resists  this  for  many  days.  The  dried  saliva 
retains  its  virulence  for  some  days,  but  in  the 
dried  nerve-centres  the  virus  gradually  loses 
its  activity,  and  becomes  inert  in  about  ten 
days. 

Inoculation  by  a  bite  takes  place  more 
certainly  if  this  is  on  an  uncovered  part  of 
the  body,  as  on  the  hands  and  face,  than 
when  inflicted  through  the  clothes,  by  which 
the  teeth  may  be  cleansed.  But  it  may  occur 
without  an  actual  bite,  as  by  a  lick  upon  an 
abrasion.  It  has  followed  the  scratch  of  a 
cat,  probably  by  the  animal's  saliva  being 
thiis  inoculated.  A  healthy  dog  has  com- 
mimicated  the  disease  by  a  bite  given  imme- 
diately after  it  had  been  fighting  with  a  rabid 
animal,  the  saUva  of  which,  no  doubt,  was 
hanging  about  its  jaws.  The  disease  has 
resulted  from  the  teeth  being  used  to  loosen 
a  knot  upon  a  rope  with  which  a  rabid  dog 
had  been  tied. 

It  has  been  asserted  that  the  disease  may 
arise  from  the  bite  of  a  healthy  dog,  but  this 
is  most  improbable.  Cases  are  on  record, 
however,  in  which  the  disease  has  followed 
the  bite  of  a  dog,  which  did  not  at  the  time, 
or  for  several  weeks  afterwards,  present  the 
recognised  symptoms  of  the  disorder.  It 
is  probable  that,  in  such  cases,  rabies  has 
occurred  as  a  mild  and  insignificant  malady, 
since  it  is  certain  that  a  dog  may  recover 
even  after  communicating  fatal  rabies. 

When  no  preventive  measiu-es  are  adopted, 
at  least  half,  perhaps  two-thirds,  of  persons 
bitten  escape.  The  immunity  may  be  due 
partly  to  the  bites  being  inflicted  through 
clothes,  but  probably  a  fallacy  imderlies  the 
estimate,  owing  to  the  inclusion  of  many 
bites  from  dogs  not  really  rabid.  A  certain 
diagnosis  can  only  be  made  by  inoculation, 
but  the  preventive  treatment  of  Pasteur  has, 
fortunately,  made  it  now  impossible  to  obtain 
statistics  on  the  point. 

More  males  than  females  suffer,  the  pro- 
portion being  three  to  one.  The  largest 
number  of  cases  occiir  in  the  middle  period 
of  hfe,  doubtless  from  greater  exposure  to 
the  cause.  Children,  however,  are  prone  to 
suffer,  being  often  badly  bitten  on  the  face. 
Most  cases  are  contracted  from  straying  dogs, 
or  from  pet  dogs  that  have  been  bitten  in 
some  street  fight. 

The  period  of  incubation  is  longer  than 
that  of  any  other  acute  specific  disease,  and 
is  singularly  variable.  It  is  rarely  less  than 
a  month,  the  shortest  on  record  having  been 
about  twelve  days.  The  average  period  is 
six  or  seven  weeks.    In  about  half  the  cases 


it  is  between  one  and  three  months.  In  some 
cases  it  is  longer,  reaching  six,  nine,  or 
twelve  months.  Cases  have  been  recorded 
in  which  two,  three,  five,  and  even  ten  years 
intervened.  Most  authorities  believe  that 
such  cases  were  either  not  true  hydrophobia, 
or  were  due  to  a  second  unknown  infection. 
Although  it  is  as  hard  to  explam  an  incuba- 
tion period  of  one  year  as  of  five  years,  it  is 
certain  that  the  lick  of  a  strange  dog  on  a 
scratched  hand  is  more  Hkely  to  be  forgotten 
than  remembered,  and  an  i;nnoted  later  in- 
fection is,  on  the  whole,  the  most  probable 
explanation  of  these  cases. 

Anatomical  Characters. — General  fluidity 
of  the  blood,  such  as  is  met  with  after  death 
from  acute  sej)tic  diseases ;  redness  of  the 
throat  and  pharynx,  and  occasionally  of  the 
salivary  glands  ;  together  with,  in  some 
cases,  evidence  of  congestion  of  the  brain 
and  spinal  cord,  constitute  the  chief  morbid 
appearances  visible  to  the  naked  eye.  The 
microscope  has  shown  that  there  is  evidence 
of  mflammation  (congestion  and  leucocytal 
infiltration)  in  the  salivary  glands  (Coats) ; 
and  that  minute  changes  in  the  nerve-centres 
are  almost  constantly  to  be  foimd  (Clifford 
Allbutt,  Hammond,  Benedikt,  Coats,  and  the 
writer).  Of  nine  eases  examined  by  the 
writer,  the  microscopic  changes  in  seven  were 
distinct,  and  in  character  and  position  so  far 
characteristic,  that,  given  the  fact  of  an  acute 
disease,  n. post-mortem  diagnosis  might,  in  this 
proportion  of  cases,  be  made  with  certainty 
by  the  microscope.  The  essential  change 
consists  in  the  accumulation  of  leucocytes 
around  the  vessels,  and  their  infiltration  into 
the  adjacent  tissue  ;  this  change  having  a 
special  distribution,  being  either  confined  to, 
or  most  intense  in,  the  region  of  the  medulla 
which  is  contiguous  to  the  lower  part  of  the 
fourth  ventricle,  that  is,  the  neighbourhood 
of  the  respiratory  centre.  Here  we  have  also 
the  centre  for  deglutition.  The  change  is 
most  intense  in  the  hypoglossal,  glosso- 
pharyngeal, and  vagal  nuclei  and  their 
neighbourhood.  There  is  little  or  no  change 
in  the  upper  part  of  the  medulla,  corpora 
quadrigemina,  cerebellum,  or  basal  ganglia. 
In  the  convolutions  a  similar  but  slighter 
alteration  is  present  in  some  cases.  It  is, 
however,  often  very  marked  in  the  spinal 
co'i'd.  In  the  most  affected  regions,  traces  of 
ante-mortem  clots  and  even  of  inflammation 
of  the  walls  of  the  mmute  vessels  may  be 
fomid  in  some  cases.  Perivascular  areas  of 
disintegration  are  common  ;  but  such  fre- 
quently occur  apart  from  hydrophobia  or  any 
other  disease.  Minute  extravasations  are 
common,  partly  mechanical.  The  only 
change  in  the  nerve-elements  themselves 
consists  in  a  granular  degeneration  of  the 
ganglion-cells  of  the  regions  chiefly  diseased. 
In  the  dog  the  changes  are  quite  similar  in 
characters  and  distribution. 

Symptoms. — During  the  period  of  incuba- 
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tion  of  hydrophobia  there  are  commonly  no 
symptoms.  Vesicles  under  the  tongue  were 
formerly  described,  but  their  occurrence  has 
not  been  confirmed.  Occasionally  pain  and 
discomfort  have  been  felt  in  the  seat  of  the 
wound,  explicable,  in  part,  by  the  attention 
directed  to  it,  but  sometimes  too  pronounced 
to  be  thus  explained,  especially  diuring  the 
week  or  two  preceding  the  onset.  Mental 
depression  has  been  noted,  also  probably  due 
to  anxiety  regarding  the  possible  consequence 
of  the  bite. 

The  onset  of  the  acute  symptoms  is  com- 
monly attended  by  no  local  disturbance,  al- 
though sometimes  by  pain,  rarely  by  actual 
inflammation,  in  the  wound.  The  first  evi- 
dence of  the  impending  disorder  is  usually 
malaise,  mental  depression,  disturbed  sleep, 
and  some  discomfort  about  the  throat,  with 
a  difficulty  in  swallowing,  especially  liquids. 
The  attempt  occasions  some  spasm  in  the 
throat,  which  soon,  if  not  at  first,  involves  the 
muscles  of  respiration,  causing  a  short,  quick 
inspiration,  a  '  catch  in  the  breath,'  resem- 
bling that  due  to  an  affusion  of  cold  water. 
In  a  few  hours  this  increases  to  a  strong 
inspiratory  effort,  in  which  the  extraordinary 
muscles  of  respiration  take  more  part  than 
the  diaphragm ;  the  shoulders  are  raised,  and 
the  angles  of  the  mouth  are  drawn  outwards. 
The  saliva,  which  is  abundant  and  viscid, 
cannot  be  swallowed.  It  hangs  about  the 
mouth,  and  the  patient  is  annoyed  by  his 
efforts  to  get  rid  of  it.  As  the  intensity  of 
the  spasm  increases,  so  does  the  readiness 
with  which  it  is  excited.  The  mere  contact 
of  water  with  the  hps,  or  cutaneous  impres- 
sions, as  a  draught  of  air,  wUl  bring  on  a 
paroxysm,  owing  to  the  intense  reflex  ex- 
citability. The  distress  thus  occasioned  leads 
to  a  mental  state,  which  is  due  to  disturbance 
of  the  cortex,  but  increases  the  readiness 
with  which  the  spasm  is  produced.  The 
intense  excitability  of  the  sensory  centres 
may  be  such  that  mere  sight  of  water,  or 
the  sound  of  dropping  water,  will  cause  the 
spasm,  and  even  analogous  visual  impres- 
sions, as  a  sudden  light  or  the  reflection 
from  a  looking-glass.  Thus  the  respiratory 
spasm  excited  by  swallowing  liquids,  which 
is,  as  it  were,  the  keynote  of  the  disease, 
extends  on  the  one  hand  to  widely  spread 
muscular  spasm,  and  on  the  other  to  mental 
disturbance.  In  each  of  these  directions  the 
sjTnptoms  develop.  The  early  reflex  excess 
involves  the  spinal  cord,  the  knee-jerk  is 
increased,  and  reflex  action  in  the  legs  may 
be  great.  While  this  over-action  increases, 
the  spasm,  from  being  limited  to  the  muscles 
of  respiration,  may  become  general  and  con- 
vulsive in  character,  though  still  excited  by 
the  same  causes.  The  mental  distress  passes 
into  disturbance,  in  which  the  balance  of  rea- 
son is  lost,  continuously  or  during  the  parox- 
ysms. In  the  firenzy,  the  horror  of  the  dis- 
tress is  transferred  to  the  attendants  by  whom 


any  discomfort  may  have  been  occasioned, 
and  during  the  paroxysms  the  patient  may 
attempt  to  bite  them,  and  even  others.  Con- 
sciousness may  so  far  remain  that  in  the 
intervals  he  may  beg  those  whom  he  regards 
to  keep  away.  The  sahva  is  ejected  with 
force,  and  the  patient  hawks  it  up  with  a 
noise  'like  a  dog.'  The  sight  of  a  dog 
has  been  known  greatly  to  intensify  the 
disturbance  ;  and  this,  strangely  enough, 
in  cases  in  which  the  sufferer  had  no  sus- 
picion of  the  nature  of  his  affection.  The 
delirium  may,  in  some  cases,  be  continuous 
and  violent.  As  the  mental  disturbance  in- 
creases, the  respiratory  spasm  and  convulsion 
may  lessen,  or  the  latter  may  persist  to  the 
end. 

Vomiting  is  common,  and  is  often  an 
early  symptom,  a  greenish-brown  liquid  being 
ejected.  Priapism  or  nymphomania  occa- 
sionally occurs.  The  temperature  is  usually 
raised  two  or  three  degrees.  Albumen  is 
often  present  in  the  urine ;  and  sometimes 
sugar  is  found. 

Duration  and  Terminations. — The  dura- 
tion of  hydrophobia  is  usually  from  one  to 
four  days  ;  sometimes  it  lasts  six,  eight,  or 
ten  days.  In  the  rare  cases  which  have  re- 
covered, the  duration  of  the  acute  afi'ection 
has  been  from  four  to  ten  days,  although 
slight  spasmodic  symptoms  have  lasted  for 
a  longer  time,  as  does  the  spasm  of  whooping- 
cough. 

The  common  cause  of  death  is  exhaustion 
due  to  the  attacks  of  fury  and  convulsion,  often 
aided  by  manifest  cardiac  failure,  which  may 
occur  early,  and  be  out  of  proportion  to  the 
general  asthenia.  Sometimes  the  patient  has 
died  asphyxiated  in  a  paroxysm  of  respira- 
tory spasm ;  partly,  perhaps,  from  spasm  of 
the  glottis. 

Varieties. — The  relative  degree  of  the 
above-described  symptoms  varies  in  different 
cases.  The  mental  disturbance,  or  the  gene- 
ral muscular  spasm,  may,  respectively,  pre- 
dominate over  the  respiratory  throat-spasm, 
even  in  the  early  stages,  and  may  impress  a 
special  character  on  the  attack,  so  that  it 
resembles  in  the  one  case  a  primary  mental 
affection,  in  the  other  a  general  convulsive 
affection,  as  tetanus. 

Pathology. — We  cannot  doubt  that  the 
virus  of  hydrophobia  is  a  micro-organism, 
although  this  has  not  yet  been  clearly  de- 
tected. It  is  supposed  that  the  organisms  or 
their  germs,  frequently  at  least,  remain  in  the 
tissues  near  the  wound,  and  only  become  dis- 
lodged at  a  later  period,  to  reach  the  nerve- 
centres  and  there  develop  (Pasteur).  The 
symptoms  indicate  a  primary  influence  on  the 
nerve-centres,  especially  on  the  respiratory 
region  of  the  meduUa,  spreading  more  widely 
in  its  ultimate  action,  both  in  the  medulla 
and  to  the  brain  and  cord.  The  vascular 
changes,  from  their  variabiHty  and  occasional 
absence,  are  probably  secondary  effects  of  the 
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disturbed  action  of  the  nerve-structures,  pro- 
duced by  the  poison  carried  by  the  blood. 
The  virus  has  been  thought  to  ascend  by  the 
nerves,  but  this  is  not  likely,  although  germs 
may  simultaneously  enter  the  peripheral 
nerves  and  develop  there,  since  the  virus  has 
been  found  to  be  abundant  in  them  (Dowdes- 
well). 

The  first  effect  of  the  poison  is  probably 
to  lessen  the  '  resistance '  of  the  medul- 
lary centres.  Their  action  becomes  spas- 
modic, and  is  excited  with  undue  readiness. 
The  excessive  action  of  the  medulla  and  sjnnal 
cord  finds  its  counterpart  in  the  cortex  and 
the  delirium  which  results.  At  a  later 
stage  this  gives  place  to  depressed  activitj', 
which  may  end  in  fiaralysis  and  coma,  when 
general,  but  is  sometimes  unequal  in  its  dis- 
tribution. The  secondary  vascular  changes 
may  have  their  own  effects.  They  are,  as 
in  other  functional  diseases,  somewhat  ran- 
dom in  distribution  within  the  affected  area. 
By  the  infiltration  of  leucocytes,  the  tissue 
may  be  broken  up,  and  what  are  practically 
minute  points  of  supjiuration  may  resiilt.  If 
the  part  damaged  is  important,  grave  con- 
sequences may  ensue.  The  nucleus  of  the 
pneitmogastric  is  often  so  damaged,  and  from 
this,  or  the  late  depression,  we  can  imder- 
stand  the  occurrence  of  cardiac  failure.  The 
changes  in  the  convolutions  and  the  spinal 
cord  are  probably  proiDortioned  to  the  mental 
or  tetanoid  (and  paralytic)  symptoms  respec- 
tively. The  mental  excitement  no  doubt 
acts  upon  and  increases  the  irritability  of  the 
medulla  (Putnam).  Conversely,  the  disturb- 
ance of  the  latter  may  help  to  determine  the 
character  of  the  mental  disturbance  due  to 
the  poison  of  hydrophobia. 

Diagnosis. — The  symptom  of  greatest 
diagnostic  vahie  is  the  respiratory  spasm 
excited  by  attempts  to  swallow,  increasing 
until  it  resembles  a  convulsive  action,  and 
accompanied  after  a  time  by  mental  disturb- 
ance. The  diagnosis  is  generally  aided  by 
the  history  of  a  suspicious  bite,  but  it  must 
be  remembered  that  such  a  history  some- 
times misleads,  especially  when  the  mind  of 
the  patient  has  dwelt  much  on  the  possible 
consequences,  and  he  has  made  himself 
acquainted  with  the  symptoms  of  the  disease. 
In  certain  diseases  of  the  throat  and  chest, 
especially  oesophagitis  and  pericarditis,  a 
reriex  throat-spasm  may  occur,  but  m  such 
cases  there  are  commonly  pain  and  other  ob- 
trusive signs  of  the  local  affection.  When 
the  mental  disturbance  occurs  early,  the 
affection  may  be  confounded  with  acute 
mania  :  the  association  with  slight  respira- 
tory spasm  is  still  the  most  important  dia- 
gnostic indication.  In  cases  (if  such  occur)  in 
which  this  symptom  is  absent,  the  diagnosis 
is  a  matter  of  great  difficulty,  and  can  only  be 
made  by  tlie  history  of  the  antecedent  bite, 
by  the  rapid  course  of  the  disease,  and  by  its 
association  with  other  convulsive  phenomena 


I  and  with  salivation.    From  tetanus,  hydro- 

'  phobia  is  distinguished  by  the  late  period 
after  the  bite  at  which  the  symptoms  develop ; 

I  by  the  absence  of  trismus  and  of  continuous 
spasm ;  and  by  the  presence  of  paroxysmal 
respiratory  spasm,  of  aversion  to  liquids,  and 
of  mental  distiu-bance.  Too  much  weight 
must  not  be  given  to  the  general  character 
of  the  convulsive  sj'mptoms,  if  other  signs  of 
the  disease  are  present,  since  there  is  prob- 
ably a  tetanoid  form  of  hydrophobia  ;  but  in 
this  the  spasm  is  excited  by  attempts  at  de- 
glutition, and  there  is  no  trismus.  Organic 

I  brain-diseases  accompanied  by  delirium  and 
conviilsions,  occurring  after  a  bite,  have  been 
mistaken  for  hydrophobia,  as  in  one  case  in 
which  the  nature  of  the  disease  was  only  dis- 
covered when,  after  exhumation,  meningeal 

I  hremorrhage  was  found.  Here  also  the 
respiratory  spasm  was  absent. 

i  Mere  mental  excitement,  directed  to  the 
symptoms  of  the  disease,  may  determine 
dysphagia  simulating  that  of  the  genuine 
disease — '  spurious  hydrophobia  '  as  it  has 
been  termed,  often  accompanied  by  delirious 
excitement.  The  spasm,  however,  is  not  of 
the  respiratory  character  of  true  hydro- 
phobia. Recovery  commonly  ensues  on  the 
mind  being  tranquillised,  or  by  the  applica- 
tion of  some  remedy  in  which  the  patient  has 

'  confidence.  It  must  be  remembered  that  in 
some  cases  of  genuine  hydrophobia  the  in- 
fluence of  the  patient's  mental  state  has  been 
very  clearly   traceable   even  in   the  early 

j  symptoms,  and  it  is  probable  that  many  true 
cases  have  been  regarded  as  spm-ious,  and 
even  published  .as  such.  It  is  doubtfiil 
whether  death  has  ever  resulted  except  from 
the  genuine  disease. 

Prognosis. — Hydrojihobia  is  practically 
fatal,  but  not  certainly  so.  Recovery  has  cer- 
tainly occurred  in  the  dog  and  probably  in 
man.  Every  patient  should  imquestionably 
receive  the  '  benefit  of  the  doubt.'  Cases 
differ  in  the  intensity  and  rapidity  of  their 
course ;  and  the  less  rapidly  the  symptoms 
are  evolved,  the  greater  is  the  hope,  slight 
though  it  still  is,  that  an  exception  to  the 
common  fatality  may  be  obtained.  The 
prognosis  is  better  the  longer  the  spasm  re- 
mains limited ;  it  is  worse  if  there  are  gene- 
ral convulsions,  mental  disturbance,  and  signs 
of  exhaustion  or  of  disproportionate  heart- 
failure. 

Treatment. — Adequate  measures  against 
j  the  spread  of  rabies  would  undoubtedly  les- 
sen, perhaps  entirely  prevent,  the  occurrence 
of  hydrophobia  in  man  ;  but  the  discussion 
of  these  is  beyond  the  scojje  of  this  article 
{see  Rabies).  When  a  person  has  been  bitten 
by  a  suspicious  animal,  the  circulation  in  the 
part  should,  if  possible,  be  at  once  arrested 
bj'  a  tight  ligature  above  the  place  ;  the 
wound  should  be  washed ;  and  then  it  should 
be  allowed  to  bleed  freely.  It  may  probably 
be  sucked  with  impunity  if  the  mouth  is 
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rinsed  with  water  or,  better  still,  with  vine- 
gar and  water,  after  each  act,  especially  if 
there  are  no  abrasions  in  the  mucous  mem- 
brane. The  act  has  been  supposed  to  be 
dangerous ;  but  all  experience  is  opposed  to 
this.  Poisons  have  to  remain  for  some 
minutes  in  contact  with  a  mucous  membrane 
before  they  are  absorbed,  and  during  the  act 
of  sucking  there  is  a  flow  from  the  mucous 
membrane  into  the  mouth,  which  must  be 
ojjposed  to  absorption.  The  wound  should  be 
cauterised  as  soon  as  fiossible,  and  before  cir- 
culation through  the  part  is  again  permitted. 
Of  chemical  caustics,  nitrate  of  silver, 
freely  applied  at  once,  is  probably  effectual. 
If  any  time  have  elajjsed,  nitric  acid  or 
liquid  carbolic  acid  is  preferable.  The  actual 
cautery,  applied  deeply  and  freely,  is  an 
efficient  and  ready  means.  If  practicable, 
free  excision  of  the  bitten  part  is  wise,  and 
should  not  be  neglected,  even  though  the 
cautery  has  before  been  used,  especially  if 
there  is  any  doubt  as  to  the  thoroughness  of 
the  application.  Without  arrest  of  the  cir- 
culation, cauterisation  after  ten  minutes  has 
often  failed. 

Next  in  time,  but  first  in  importance,  is 
the  prophylactic  treatment  of  Pastetu', 
employed  as  soon  as  possible  after  the  bite. 
The  dried  spinal  cord  of  a  rabbit  contains 
less  and  less  of  the  virus,  up  to  the  tenth 
day  of  drying,  when  it  fails  to  produce  the 
disease.  If  an  emulsion  of  such  a  cord  is 
first  injected,  then,  on  successive  days,  that 
of  cords  dried  for  a  shorter  time  may  be 
employed,  until  a  strength  of  cord-virus  is 
injected  that  would  otherwise  cause  the  dis- 
ease. Not  only  does  this  fail  to  do  so,  but 
it  prevents  the  occurrence  of  rabies  from  the 
virus  inoculated  by  the  preceding  bite,  and 
thus  confers  immunity  even  against  the  past 
inoculation.  It  is  believed  that  the  organ- 
isms of  the  virus  produce  a  material,  prob- 
ably chemical,  destructive  to  them,  incom- 
patible with  their  development,  and  that 
this  is  not  destroyed  by  the  drying  in  the 
same  degree  as  the  virus.  Being  injected  in 
larger  and  larger  quantities  from  cords  dried 
for  a  shorter  time,  it  effectually  protects  both 
from  the  virus  injected  with  it  and  from 
that  which  was  already  in  the  system.  Facts 
show  that  this  result,  though  not  absolutely 
certain,  generally  follows,  and  that  the  mor- 
tality from  bites  by  certainly  rabid  animals 
is  reduced  to  about  1  per  cent.  The  most 
careful  estimate  shows  that,  during  the  last 
five  years  Pasteur  has  thus  saved  at  least 
1,000  lives.  (For  a  detailed  account  of  the 
treatment,  see  Buffer,  Brit.  Med.  Journ.  1889.) 

The  methods  adopted  for  the  treatment  of 
the  developed  disease  have  been  numerous, 
but,  for  the  most  part,  quite  ineffectual. 
All  so-called  'specifics'  have  been  proved  to 
be  useless.  An  attempt  has  been  made  to 
neutralise  the  poison  by  administering  large 
doses  of  merciu-y,  and  to  eliminate  it  by  dia- 


phoresis. The  two  have  been  combined  in 
the  mercurial  vapour-bath.  Two  or  three 
cases  are  on  record  in  which  mercury  has 
appeared  successful ;  many  in  which  it  has 
been  powerless.  Of  late  it  has  been  but  little 
tried ;  nevertheless,  there  are  facts  which 
suggest  that  the  apparent  influence  of  mer- 
cury has  been  real,  and  that  in  it  we  have 
probably  a  more  promising  means  of  coun- 
teracting the  virus  than  in  any  other  agent. 
The  vapour-bath  treatment  has  been  abun- 
dantly proved  to  be  entirely  useless,  although 
its  supposed  value  is,  from  time  to  time,  re- 
affirmed by  lay  advocates  whose  energy  is 
proportioned  to  their  ignorance. 

Other  agents  employed  have  been  designed 
to  counteract,  not  the  virus,  but  its  conse- 
quences, and  so  to  prevent  or  postpone 
death,  possibly  imtil  the  malady  has  run  its 
course.  One  of  these  is  curara,  first  recom- 
mended half  a  century  ago  by  an  English- 
man (Sewell) ;  it  was  tried  in  small  doses 
and  failed.  Niemeyer  suggested  larger  doses, 
and  in  a  case  by  Ofifenburg  it  was  apparently 
successful ;  and  since  then  another  case,  in 
America,  has  recovered  under  its  use.  In 
many  cases  it  has  failed — in  all  cases  in  this 
country  up  to  the  present  time.  It  is  recom- 
mended that  it  should  be  used  in  injections 
of  fi-om  to  5  of  a  grain,  repeated  every 
quarter  or  half  an  hour,  until  the  severity  of 
the  paroxysms  is  lessened.  This  point  may 
not,  however,  be  reached  until  general  mus- 
cular paralysis  is  imminent  or  produced,  and 
then  artificial  respiration  may  be  necessary 
until  the  effect  has  passed  away.  As  often 
as  this  is  the  case,  and  the  spasms  recur, 
another  injection  must  be  given.  In  hydro- 
phobia there  is  remarkable  tolerance  of  the 
drug,  poisonous  doses  (one  grain  repeated)  of 
active  curara  having  in  one  case  been  with- 
out any  effect  (Curtis).  This  is,  perhaps,  a 
hopeful  fact,  as  it  indicates  that  curara  has 
an  action  to  which  the  changes  in  the  central 
nervous  system  are  opposed. 

Ordinary  sedatives  have  been  the  remedies 
commonly  employed,  and  of  these  the  best 
are  chloral  and  morphine.  One  case  (probably 
genuine),  in  which  morphine  and  Calabar  bean 
were  used,  recovered  (Nicholls) ;  and  one  in 
which  chloral  was  employed  lived  for  ten 
days  (Sansom).  The  effect  of  the  two  on  the 
respiratory  centre  in  animals  suggests  their 
joint  use.  The  morphine  should  be  given  by 
hypodermic,  the  chloral  by  rectal  injection. 
Chloroform  is  useful  in  moderating  the 
paroxysms,  but  appears  somewhat  inferior 
to  chloral.  Other  sedatives — Indian  hemp, 
&c. — have  appeared  of  inferior  value. 

Cold  affusions  to  the  cervical  spine  and 
head  were  used  in  India  in  two  cases  which 
recovered,  the  throat  and  spine  being  blistered 
with  nitrate  of  silver,  and  chloroform  ad- 
ministered. Ice  to  the  spine  has  been  tried 
without  effect.  Tracheotomy  was  recom- 
mended by  Marshall  Hall  in  one  case.  Death 
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from  laryngeal  spasm  is,  however,  too  rare 
to  justify  the  measure. 

In  all  cases  tranquillity,  is  of  the  greatest 
importance.  Every  excitant  of  spasm  should 
be  avoided ;  the  patient  being  kept  in  a  dim 
still  room,  and  friends  as  much  as  possible 
excluded.  Next  in  importance  is  nourish- 
ment, which  should  be  given  by  the  rectum, 
if  spasm  is  excited  by  the  attempt  to  swallow. 
Restraint,  which  may  be  necessary,  should 
be  as  little  as  possible,  but  it  should  be 
effectual. 

The  saliva  of  persons  suffering  from 
hydrophobia  has  been  proved  to  be  capable 
of  commmiicating  the  disease  to  animals. 
Hence  the  attendants  should  be  cautioned  to 
have  no  imcovered  abrasion  on  the  hands, 
and  to  wash  from  the  eyes  or  face  any  saliva 
which  may  have  been  spit  on  them ;  and  if 
they  are  bitten  by  the  jjatient,  the  woimd 
should  be  treated  as  if  it  had  been  inflicted 
by  a  rabid  animal.  These  precautions  remove 
all  danger;  and  any  anxiety  the  subjects  may 
feel  may  be  relieved  by  the  assurance  that,  of 
the  thousands  of  persons  who  have  attended 
on  patients  with  hydrophobia,  no  authentic 
instance  has  ever  been  recorded  in  which  the 
disease  was  contracted,  either  by  attendance 
during  life,  or  inspection  after  death. 

W.  R.  GOWERS. 

HYDROPS  (vBoip,  water).— A  synonym 
for  dropsy.    See  Dropsy. 

HYDRORHACHIS  (vSwp,  water;  and 
piix's-,  the  spine). — A  coUeetion  of  fluid  in  the 
spinal  canal.  The  term  is  commonly  used 
as  a  synonym  for  spina  bifida.    See  Spina 

BIFIDA. 

HYDROTHERAPEUTICS  {v8a>p, 
water;  and  B^pinrevui,  I  treat).  —  Synon. : 
Water-cure  ;  Hydropathy  ;  Fr.  Hydrothera- 
■peutique ;  Ger.  Wasserlieilkunde. 

It  would  be  out  of  place  were  we  to  enter 
here  into  a  description  of  the  som'ces  and 
the  composition  of  the  numerous  varieties 
of  water  used  for  hygienic  and  dietetic  pur- 
poses; but  we  may' refer  to  Dr.  Parkes' 
instructive  Manual  of  Practical  Hygiene. 
We  intend  to  divide  this  article  into  (1)  a 
short  sketch  of  the  history  of  the  water-cm:e 
or  hydrotherapeutics ;  (2)  notes  on  the  in- 
ternal use  of  water,  and  on  the  more  common 
hydrotherapeutic  procedm-es ;  and  (3)  a  con- 
sideration of  the  morbid  conditions  suitable 
for  hydrotherapeutic  treatment. 

History  of  the  Water-cure. — Although 
the  old  Greek  and  Roman  physicians  occa- 
sionally employed  water  internally  and  ex- 
ternally in  the  treatment  of  disease,  the 
systematic  water-treatment  seems  to  have 
gained  ground  for  the  first  time  in  the  fifteenth 
and  in  the  beginning  of  the  sixteenth  century 
in  Italy  and  France,  and  again  after  a  period 
of  oblivion  in  the  seventeenth  centiu-y,  especi- 
ally in  England  (Floyer,  T.  Smith),  and  in 


the  beginning  of  the  eighteenth  century  in 
Germany  (F.  Hoffmann).  The  next  impor- 
tant scientific  application  we  owe  to  J.  G. 
and  J.  S.  Hahn,  who,  towards  the  middle  of 
the  eighteenth  centm-y,  treated  febrile  dis- 
eases with  cold  sponging,  and  were  so  con- 
vinced of  the  beneficial  result,  that  one  of 
them  when  attacked  with  typhoid  fever 
subjected  himself  to  this  treatment.  It 
fell,  however,  again  into  neglect,  until  to- 
wards the  latter  part  of  the  eighteenth  cen- 
tury, when  Wm.  Wright,  James  Currie,  W. 
Jackson,  and  others  resuscitated  the  cold- 
water  treatment  in  fevers,  and  strengthened 
thefr  reasoning  by  thermometric  observations. 
In  spite  of  the  results  obtained,  not  only  in 
England  but  also  in  Germany,  amongst  others 
by  Reuss,  Frohlich,  Brandis,  and  Horn,  the 
method  was  again  falling  into  disuse  when, 
soon  after  1820,  a  small  farmer,  Vincent 
Priessnitz,  of  Graefenberg,  in  Silesia,  began 
to  treat  every  kind  of  ailment,  chronic  as 
well  as  acute,  with  various  bydr-otherapeutic 
procedures,  and  added  to  the  external  ap- 
plications the  abundant  internal  use  of 
water,  combined  with  active  exercise,  and 
a  very  simple  diet ;  prohibiting  at  the  same 
time  aU  alcohohc  beverages,  and  also  tea 
and  coffee.  Priessnitz  gradually  made  con- 
siderable changes  in  his  method  of  treatment. 
For  the  original  packing  during  several  hours 
in  dry  woollen  blankets  covered  with  feather- 
beds,  and  followed  by  cold  afiusions,  he  sub- 
stituted packing  in  wet  linen  sheets  during 
several  hoiurs,  followed  by  a  frill  bath  or  a 
douche  ;  and  at  a  still  later  period  he  fre- 
quently employed  cold  wet  packing  of  only 
fifteen  or  twenty  minutes'  duration,  repeated 
several  times  on  the  same  day;  hemtroduced 
also  the  method  of  rubbing  the  whole  body 
with  a  cold  wet  or  di-ipping  sheet  instead  of 
the  full  bath,  and  made  extensive  use  of 
partial  baths,  as  hip  or  sitz  baths,  baths  for 
the  hands,  the  arms,  the  feet,  wefc  abdominal 
belts,  and  wet  compresses  over  difi'erent  parts 
of  the  body.  Priessnitz  seemed  to  search  for 
a  miiversal  method  apphcable  to  all  cases. 
One  of  the  guiding  ideas  was  that  disease  of 
the  most  diflerent  nature  was  caused  by  an 
acrid  humour  in  the  blood,  and  that  the  skin 
was  the  organ  through  which  this  humour 
was  to  be  removed. 

Though  the  success  of  such  treatment, 
combined  with  active  exercise  in  a  healthy 
mountainous  country,  and  simple  diet,  was 
considerable  in  many  cases,  the  mdiscrimin- 
ate,  too  energetic,  and  protracted  use  often 
led  to  unfavourable  results,  and  the  system 
was  beginning  to  be  regarded  as  a  species  of 
quackery,  when,  about  fifty-five  years  ago, 
some  establishments  were  placed  imder  the 
superintendence  of  regularly  educated  physi- 
cians, who  studied  the  physiological  effects 
of  the  different  forms  of  bathing,  and  modi- 
fied them  with  regard  to  duration,  tempera- 
tiu'e,  &c.,  according  to  the  requirements  of 
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individual  cases,  combining  pharmaceutical 
remedies  with  hydrotherapeutic  procedures 
when  required.  Thus  a  more  or  less  modi- 
fied water-cure  has  now  become  a  branch  of 
rational  medicine,  at  least  in  France  and 
Germany;  and  a  new  impulse  has  been 
given  to  it  during  the  last  thirty  years,  by 
the  employment  of  various  forms  of  baths 
in  the  treatment  of  fevers.  In  this  coimtry 
there  is  as  yet  very  little  systematised  rela- 
tion between  the  special  hydrotherapeutic 
and  the  general  medical  treatment ;  and  the 
experience  gained  at  hydrotherapeutic  estab- 
lishments is  not  communicated  and  discussed 
in  our  medical  societies,  and  scarcely  ever  in 
the  general  medical  journals.  This  is  much 
to  be  regretted,  for  there  can  be  no  doubt 
that  hydrotherapeutic  measures  might  be 
more  widely  introduced  with  great  advantage 
into  our  hospitals,  as  well  as  into  our  private 
practice  ;  but  this  is  not  likely  to  be  the  case 
so  long  as  the  medical  profession  has  not 
fuUer  opportunities  for  studying  the  effects 
of  water-treatment.  The  fault  may  lie  to 
some  degree  in  the  nature  of  most  of  the 
estabUshments  for  the  water-cure ;  but  this 
might  be  remedied  if  more  establishments 
were  to  be  erected  under  the  guidance  of 
superior  members  of  the  profession — estab- 
lishments where  the  usual  medical,  dietetic, 
and  hygienic  treatment,  as  well  as  massage 
and  gymnastics,  would  in  suitable  cases  go 
hand  in  hand  with  hydrotherapeutic  manage- 
ment adapted  to  the  individuality  of  each 
case. 

Internal  Therapeutic  Use  of  Water, 
and  the  more  Common  External  Hy- 
drotherapeutic Procedures. — The  diet- 
etic necessity  of  water  is  well  known;  life 
cannot  exist  without  it ;  all  our  tissues  con- 
tain an  indispensable  proportion  of  water ; 
we  constantly  lose  a  large  amount  by  respira- 
tion, and  by  all  excretions ;  all  the  internal 
functions  of  tissue-change  are  dependent  on 
a  certain  quantity  of  water.  This  want  is 
suppUed  by  the  solid  and  fluid  food  which 
we  take,  water  included ;  while  temporary 
excess  of  supply  leads  to  increased  discharge 
by  the  excretions,  and  temporary  deficiency 
to  a  diminution  of  the  water  of  the  excretions. 
An  increased  ingestion  of  water  further  leads, 
for  a  time  at  least,  to  an  increased  removal 
of  the  products  of  retrogressive  tissue-change ; 
the  tissues  and  the  blood  itself  are,  so  to 
speak,  washed  out  by  it ;  and,  as  the  conse- 
quence of  the  increased  removal  of  the  used- 
up  material,  the  body  is  enabled  to  take  in  a 
larger  amount  of  new  substance,  and  hence 
we  observe  not  rarely  increase  of  weight  as 
the  effect  of  plentiful  water- druiking,  if  not 
carried  to  excess  as  regards  quantity  and 
time ;  the  secretions  of  the  urme,  bile,  saliva, 
and  pancreatic  juice  appear  to  be  increased 
by  the  abundant  internal  use  of  water,  as 
well  as  the  perspiration ;  though  the  latter 
to  some  degree  requires  the  concomitant  in- 


fluence of  high  external  temperature  or  bodUy 
exercise. 

Water  has  also  an  important  share  in  all 
internal  courses  of  mineral  waters.  Used  by 
itself,  it  can  exercise  some  good  influence  in 
cases  of  gout  and  gravel,  in  hsemorrhoidal 
complaints,  imperfect  secretion  of  bUe,  and 
constipation  fi:om  sluggish  peristaltic  action. 
As,  however,  excessive  water-drinking,  ac- 
cording to  Priessnitz's  original  plan,  is  apt 
to  cause  dyspeptic  troubles,  water  is  now,  in 
general,  used  internally  only  either  for  diet- 
etic purposes,  or  to  assist  in  other  courses  of 
treatment. 

The  external  use  of  cold  water  admits  of 
a  very  great  variety  of  applications,  and  a 
corresponding  variety  of  effects  on  the  body. 
The  two  main  effects  of  the  different  forms 
of  cold  baths  are  abstraction  of  heat,  with 
its  further  influences  on  the  functions  of  the 
body ;  and  stimulation  of  the  cutaneous 
nerves,  and  through  these  of  the  nerve-cen- 
tres. The  two  effects  are  usually  combined, 
but  in  some  forms  of  bath  the  stimulation 
or  the  exciting  effect  preponderates ;  in  others 
the  abstraction  of  heat,  with  its  calming  or 
depressing  influence.  Hence  the  different 
forms  of  baths,  or  rather  hydrotherapeutic 
procedures,  may  be  divided  into  stimulating 
and  calming,  but  it  is  to  be  borne  in  mind 
that  there  is  no  strict  line  of  distinction. 
With  this  limitation  we  may  regard  as  stimu- 
lating— the  full  cold  bath  of  short  duration, 
the  stimulating  action  of  which  is  increased 
'by  motion  of  the  water,  be  it  natural  or 
artificially  imparted ;  the  rapid  wash-down, 
either  by  means  of  a  large  sponge,  or  a 
wet  sheet,  with  or  without  friction ;  the  spout- 
ing of  the  back,  and  the  pail-douche;  the 
needle-bath  or  circular  shower-bath ;  the 
different  forms  of  the  rain-bath,  and  the 
j  usual  shower-bath ;  the  great  variety  of  other 
I  douches ;  and  the  running  or  flowing  sitz- 
bath.  The  immediate  effects  of  these  stimu- 
lating forms,  in  a  constitution  endowed  with 
a  certain  amount  of  reactive  power,  are 
exhilaration,  increased  activity  of  circulation 
and  muscular  force,  and  improved  appetite 
and  digestive  power.  By  altering  the  dura- 
tion of  the  bath  and  the  temperature  of  the 
water,  the  effects  may  be  considerably  modi- 
fied, and  thus  adapted  to  different  conditions. 
I  In  adult,  as  well  as  young  persons,  most 
;  beneficial  effects  are  often  produced  by  the 
combination  of  warm  baths  with  cold  douches 
on  the  spine. 

The  more  calming  forms  are — the  wet 
sheet-envelope,  entire  or  partial ;  the  im- 
permeable wet  compresses ;  the  full  cold  bath 
of  long  duration  and  without  motion  ;  the 
sitz,  the  shallow,  and  foot  baths  without 
motion  ;  and  the  full  bath  of  higher  tempera- 
ture. Depression  through  abstraction  of  heat 
exceeds  the  stimulation  in  these  forms : 
diminution  of  nervous  irritability,  of  sensa- 
tion and  mental  activity,  and  of  the  frequency 
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of  the  pulse  and  energy  of  circulation;  a 
feeling  of  lassitude ;  and  a  tendency  to  sleep, 
are  the  principal  effects.  These  forms  can, 
however,  be  modified,  and  the  effects  vary  in 
proportion.  Thiis  the  wet  sheet-envelope 
allows  ample  variation  by  using  warm  or 
cold  water,  by  using  the  sheet  dripping  or 
wrung  out,  by  making  it  fit  tightly  roimd 
the  neck,  by  moving  it  to  and  fro,  by  fre- 
quently changing  it,  &c.  The  calming  and 
stimulating  form  may  be  further  combined 
by  using,  first,  the  wet  sheet-envelope,  or 
the  woollen  blanket-envelope,  for  a  suffi- 
cient period  to  produce  perspiration  ;  and 
then  a  more  or  less  cold  bath  or  shower- 
bath  of  short  duration.  The  physician  has, 
indeed,  infinite  varieties  of  apphcation  at 
his  disposal,  to  be  used  according  to  neces- 
sity. 

Powerful  and  most  important  hydrothera- 
peutic  helps  are  the  different  vapour  and  hot 
air-baths  (Russian,  Roman,  Turkish  baths), 
combined  with  doviches  and  baths  of  various 
temperatures.  These  kinds  of  baths  are, 
however,  treated  of  in  another  article.  See 
Baths. 

A  plain  nourishing  diet,  without  or  with 
only  a  limited  amount  of  stimulants ;  out- 
door exercise  in  proportion  to  the  strength  of 
the  individual ;  and  in  some  cases  massage, 
in  others  active  or  passive  gymnastics,  are 
likewise  to  be  regarded  as  valuable  adjuvants 
in  the  hydrotherapeutic  treatment  of  chronic 
diseases.  For  massage  and  muscular  exercise 
mean  not  only  increased  action,  oxidation, 
excretion,  and  development  of  muscle,  but 
also  increased  general  circulation  and  respi- 
ration, increased  inhalation  of  oxygen,  and 
increased  production  of  heat,  so  necessary  in 
the  cold  water-cure.  There  is  also  no  reason 
whatever  why  suitable  pharmaceutical  reme- 
dies should  not  be  combined  with  the  water- 
cure  treatment — a  method  which,  as  already 
mentioned,  is  frequently  adopted  in  the  best 
estabUshments. 

Therapeutic  Effects,  and  Morbid 
Conditions  Suitable  for  Hydrothera- 
peutic Treatment. — The  principal  results 
of  well-adapted  courses  of  cold-water  treat- 
ment are  :  im2)roved  nutrition  and  action  of 
the  skin;  increased  tone  of  the  nerve-centres ; 
regulation  of  the  circulation ;  amelioration  of 
the  sanguification  and  nutrition ;  and  accelera- 
tion of  the  retrogressive  tissue-changes.  It 
is  essential  for  such  successful  results  that 
the  organism  be  able  to  stand  a  certain 
amount  of  abstraction  of  heat ;  that  it  be 
capable  of  more  or  less  energetic  reaction ; 
and  that  the  digestive  and  assimilative  organs 
be  able  to  take  up  a  fair  amount  of  noiu-ish- 
rng  material,  which  is  required  by  the  in- 
creased demand  on  the  body. 

Acute  febrile  diseases. — Amongst  the  oldest 
therapeutic  uses  of  the  cold  bath,  though  it 
has  only  lately  been  more  extensively  re\  ived, 
is  the  employment  of  different  forms  of  cold 
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baths  in  acute  febrile  diseases,  attended  with 
a  high  degree  of  pyrexia.  The  moderately 
cold  or  the  cooled-down  bath,  as  proposed 
by  Dr.  von  Ziemssen  of  Munich,  is  the  form 
priacipally  employed  ;  but  cold  affusions,  the 
shower-bath,  the  wet  enveloi^e  ft-equently 
changed,  cold  compresses,  the  api^lication  of 
ice  in  substance,  washing  with  iced  water, 
and  iced  enemas,  are  likewise  applicable  ;  and 
the  Uberal  internal  allowance  of  cold  water 
forms  an  important  part  of  the  dietetic 
management  of  this  class  of  diseases. 

Typhoid  fever. — Typhoid  fever  is  the  dis- 
ease in  which  this  treatment,  with  Tiumer- 
ous  modifications,  has  been  most  generally 
adopted.  As  soon  as  the  temperatmre  of 
the  patient  reaches  102-2°  to  103°  F.,  he  is 
placed  in  a  bath  of  about  90°  F.,  and  the 
temperature  is  gradually  cooled  down,  by 
the  addition  of  cold  water,  to  80°  or  60° 
F.,  according  to  the  patient's  power  of  re- 
action. The  patient  is  kept  in  the  bath 
generally  from  10  to  15  or  20  minutes,  when 
slight  shivering  often  manifests  itself.  The 
patient's  temperatui-e,  measured  in  the  rec- 
tum, is  usually  reduced  by  this  procedure 
about  1A°  to  5°  F.,  not  immediately,  but 
within  the  first  hour  after  the  bath.  As 
often  as  the  temperature  may  again  reach 
102-2°  to  103°,  the  patient  is  again  placed  in 
the  bath.  Thus,  dizring  the  height  of  the 
pyrexia  three  to  five  baths  may  be  required 
in  twenty-fou)-  hours,  while  later  on  about 
two  are  usually  sufficient,  and  often  only 
one.  Instead  of  the  bath  gradually  cooled 
down,  a  bath  of  a  temperature  between  60'^ 
and  90°  F.,  may  be  given,  according  to  the 
condition  of  the  individual  patient.  The 
frequent  and  careful  use  of  the  thermometer 
is  an  essential  element  in  this  method  of 
treatment,  which  may  be,  as  it  often  is, 
advantageously  combined  with  the  adminis- 
tration of  alcohol,  quinine,  and  other  reme- 
dies. The  earUer  the  baths  are  commenced, 
the  greater  seems  to  be  their  influence  in 
mitigating  the  severity  of  the  disease  and  its 
sequelae,  and  in  shortening  its  duration.  In 
the  numerous  accounts  of  German  physicians 
(Brand,  Ziemssen,  Zimmermann,  Jiu-gensen, 
Liebermeister,  &c.)  it  is  claimed  that  the 
mortality  is  considerably  less  with  this  than 
with  the  expectant  or  any  of  the  other  usual 
modes  of  treatment. 

Hyjjerpyrexia. — A  stiU  bolder  use  may  be 
made  of  the  cold-water  treatment  in  those 
rarer  cases  of  hyperpjTrexia  occasionally  oc- 
curring in  the  course  of  rheumatic  fever, 
when  the  temperature  rises  to  108°  P. 
and  more  ;  and  where  very  cold  and  pro- 
longed baths,  the  apj)lication  of  ice-bags,  &e., 
appear  to  be  the  only  means  of  saving  life. 
The  same  treatment  is  liliely  to  be  useful 
in  some  forms  of  simstroke  ;  and  also  in 
some  cases  of  hyperpyrexia  arising  from 
other  acute  disease  than  rheumatic  fever. 
{See  the  late  Dr.  Wilson  Fox's  Treatment 
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of  Hyperpyrexia ;  the  writer's  case  in  the 
Clinical  Society's  Transactions,  vol.  v. ;  and 
several  other  papers  in  the  Clinical  Society's 
Transactions.) 

Sca/rlet  fever. — In  scarlet  fever  the  writer 
has  found  warmer  baths  (80°  to  98°  F.)  more 
generally  applicable  than  qiute  cold  or  cooled- 
down  baths,  though  in  cases  attended  by  a 
high  degree  of  pyrexia  and  brain-symptoms 
these  are  preferable. 

Hectic  fever. — In  hectic  fever,  connected 
with  various  chronic  diseases,  the  effect  of 
hydrotherapeutic  treatment  is  less  decided, 
and  not  yet  sufficiently  tested. 

Digestive  derangements  of  the  most  differ- 
ent kind,  associated  with  sluggish  venous 
circulation  in  the  abdominal  organs — condi- 
tions which  may  be  grouped  together  under 
the  term  ahdominal  venosity,  tendency  to  j 
hsemorrhoids,  to  hypochondriasis,  &c.,  are 
often  the  objects  of  the  water-cure,  which 
may  be  usefal  by  stimulating  the  physical 
and  psychical  energy  of  the  nervous  system, 
as  well  as  the  nutrition  and  tissue-change, 
by  invigorating  the  skin.  Habitual  constipa- 
tion from  this  cause  is  often  reheved  by  the 
hydrotherapeutic  belt.  In  this  class  of  cases 
the  common  salt  waters,  and  the  alkaline 
sulphated  waters  are  more  frequently  used, 
and  are  often  preferable  ;  they  may,  however, 
be  advantageously  combined  with  judicious 
hydrotherapeutic  treatment. 

Chronic  metallic  poisoning  may  be  treated 
in  some  cases  with  equal  benefit,  if  there  is 
sufScient  reactive  power,  at  cold-water  estab- 
lishments, as  at  the  thermal  sulphur  and 
simple  thermal  spas.    The  external  hydro- 
therapeutic procedures,  aiming  at  increased  j 
perspiration  and  tissue-change,  are  in  this  ; 
class  aided  by  the  abundant  internal  use  of  ; 
water,  in  order  to  wash  out  the  tissues,  and 
especially  the  Hver. 

Skin-tueakness  or  atony  of  the  skin  is  often 
the  cause  of  frequently  recurring  attacks  of 
diarrhoea  with  neuralgic  pains,  of  tendency 
to  catarrh  of  the  respiratory  mucous  mem- 
brane, and  of  rheimiatism.  Gently  stimula- 
ting hydrotherapeutic  appliances,  with  gradu- 
ally increasing  energy,  are  here  mostly  useful, 
unless,  as  in  impeded  convalescence,  the  re- 
active power  is  so  reduced  that  the  gaseous 
thermal  salt-baths  and  mountain-air  are  pre- 
ferable, while  in  other  cases  sea-air  and  sea- 
baths  are  successful  competitors  of  the  water- 
ciu-e. 

Hysteria. — In  hysteria  and  hysterical  af- 
fections the  water-cure  has  obtained  many 
good  results,  not  by  the  internal  use  of  water, 
but  by  the  milder  forms  of  baths.  Func- 
tional hypersesthesia  and  anaesthesia,  hemi- 
crania,  spinal  irritation,  intercostal  neuralgia, 
and  other  forms  of  neuralgia  depending  on 
imperfect  nutrition  and  tissue-change,  are 
likewise  often  benefited. 

Organic  diseases  of  the  nerve-centres  are 
not  suitable  for  treatment  in  cold-water 


establishments,  excepting  occasionally  for 
palliative  purposes. 

Rheumatism  and  gout. — In  muscular 
rheumatism  the  original  supporters  of  the 
water-cure  considered  their  plan  as  infalHble, 
but  this  is  by  no  means  the  case.  The  dia- 
phoretic methods,  namely,  the  woollen  blan- 
ket-pack and  the  wet  sheet-envelope,  often 
prove  useful ;  but  we  know  also  of  many 
failures  in  even  good  establishments.  The 
exposure  to  aU  weathers  during  the  cure 
ought  certainly  not  to  be  imitated  by  such 
invalids,  and  the  access  of  cold  air  to  the 
wet  body  is  to  be  more  carefully  avoided  than 
it  often  is.  The  course  must  not  be  pro- 
longed too  much  at  one  time,  but  may  be 
repeated  after  an  interval  of  months,  which 
may  be  spent  with  advantage  at  sheltered 
j  seaside  localities,  at  moderate  elevations,  with 
the  help  of  pine-leaf  baths,  or  at  one  of  the 
gaseous  thermal  saline  spas. 

Rheumatic  and  gouty  swellings  of  joints 
require  great  care  in  their  management.  The 
enfeebled  invalid  is  rarely  a  fit  object  for  the 
ordinary  water-cm'e ;  but  the  stimulating 
local  compress,  more  or  less  impermeable, 
is  a  useful  element  in  the  treatment  of  such 
cases. 

Milder  cases  of  gout  may  expect  benefit 
from  the  usual  hydrotherapeutic  treatment, 
in  so  far  as  it  aims  at  increased  retrogressive 
tissue-change,  and  invigoration  of  the  nervous 
system,  especially  if  this  treatment  is  asso- 
ciated with  great  moderation  in  the  use  of 
stimulants,  and  also  of  food  in  general ; 
but  local  packing  not  rarely  causes  fits  of 
gout.    The  more  serious  forms  of  gout  are 
j  too  much  complicated  with  various  defects  of 
;  constitution  to  encourage  us  in  recommend- 
\  ing  cold-water  treatment. 

Chronic  affections  of  the  skin. — In  some 
diseases  of  this  kind,  such  as  prurigo,  urti- 
caria, eczema,  and  local  perspirations,  a  more 
or  less  modified  hydrotherapeutic  treatment 
is  an  important  adjuvant. 

Syphilis. — The  favourable  results  obtained 
in  syphihs,  or  rather  in  the  often  complicated 
conditions  of  lues,  have  greatly  contributed 
to  the  reputation  of  the  water-cure  ;  but  the 
latter  is  only  an  excellent  adjuvant  to  medi- 
cinal treatment  in  these  cases,  in  a  similar 
way  as  the  sulphur  waters  are  ;  and  many  of 
the  cures  of  so-called  lues  may  be  regarded 
as  cures  of  mercurialism. 

Catamenial  irregularities  are  not  rarely 
treated  at  hydrotherapeutic  establishments. 
Proftise  menstruation  is  often  checked  by  the 
regular  use  of  the  cold  hip-bath  of  short 
duration,  namely,  three  to  five  minutes  ;  in 
insufficient  menses,  on  the  other  hand,  warm 
hip-baths  of  ten  to  fifteen  minutes'  duration 
are  fi"equently  useful,  combined  in  some 
cases  with  the  wet  sheet-envelope  ;  and  dys- 
menorrhcea  is  likewise  occasionally  treated 
with  advantage  by  the  partial  wet  sheet- 
envelope. 
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This  list  of  morbid  conditions  which  may 
lie  inore  or  less  benefited  might  easily  be 
increased.  This  is  not  astonishing  if  it  is 
considered  that  hydrotherapeutic  treatment 
can  be  infinitely  modified  and  adapted  to  the 
powers  of  the  constitution ;  and  that  it  may 
be  assisted  by  varying  hygienic,  climatic, 
dietetic,  and  medicinal  influences.  For  we 
must  reiterate  that  there  does  not  exist 
any  antagonism  between  hydrotherapeutic 
and  other  rational  treatment,  the  former 
being,  in  fact,  only  part  of  the  latter. 
Plence,  however,  it  is  also  evident  that  the 
treatment  in  well-arranged  hydrotherapeu- 
tic establishments  ought  to  be  under  the 
guidance  of  the  most  intelligent  physicians, 
just  as  is  the  case  at  all  the  best  spas. 
Indeed  the  physician  to  such  an  establish- 
ment ought  to  be  of  a  high  class,  possess- 
ing in  a  more  than  visual  degree  the  gift  of 
recognising  all  the  individual  peculiarities 
of  the  constitution,  especially  the  amount 
of  reacting  power,  adapting  the  principal 
remedy  to  every  individual  case,  and  com- 
bining other  elements  of  treatment  with 
hydrotherapeutic  management  wherever  this 
is  necessary.  In  the  same  way  as  we  de- 
mand in  suitable  cases  the  administration 
of  other  remedies  together  with  water-treat- 
ment in  hydrotherapeutic  establishments,  so 
we  must  also  express  a  wi.sh  that,  ajjart  from 
such  establishments,  hydrotherapeutic  ele- 
ments should  be  more  generally  combined 
with  the  usual  medical  treatment.  For  this 
jiurpose  it  is  to  be  desired  that  weU-conducted  i 
establishments  should  be  in  or  near  large  1 
towns,  in  order  that  persons  following  their 
usual  occupations  might  undergo  certain 
kinds  of  treatment  at  such  establishments, 
or  that  attendants  from  such  establishments 
might  be  sent  to  the  houses  of  invalids. 

Hermann  Weber. 

HYDKOTHORAX  (Jficop,  water ;  and 
Sa>pa^,  the  chest). — Dropsy  of  the  pleura. 
See  Pleura,  Diseases  of. 

HYDRURIA  (ufitop,  water;  and  ovpov, 
urine). — A  profuse  flow  of  watery  iirine.  See 
Urine,  jMorbid  Conditions  of. 

HYERES,  France.— Town  three  miles 
from  the  sea.  Mean  winter  temperature, 
55°  F.  Well  sheltered ;  little  rainfall.  See 
Climate,  Treatment  of  Disease  by. 

HYGIENE  {vyUin,  health).— The  science 
and  art  which  relate  to  the  preservation  of 
health.  See  Personal  Health  ;  and  Public 
Health. 

HYP-5;MIA(t>7ro,imder;  and  ai^xd, blood). 
Deficiency  of  blood  in  a  part ;  a  synonym  for 
local  anaemia.  See  Circulation,  Disorders 
of. 

HYPJESTHESIA  {vtto,  under;  and 
(I'inBrjaii,  sensation). — Diminished  sensibility 
of  a  part.    See  Sensation,  Disorders  of. 


HYPEREMIA  {vtrep,  over  or  excessive ; 
and  a'lfxa,  blood). — Excess  of  blood  in  a  part. 
See  Circulation,  Disorders  of. 

HYPERESTHESIA  (hnip,  over;  and 
a'ia6r]cris,  sensation). — Increased  sensibility  of 
a  part.    See  Sensation,  Disorders  of. 

HYPERALGESIA  (vnep,  over;  and 
(tXyof,  pain). — Undue  sensibility  of  a  part  to 
painful  impressions.  See  Sensation,  Dis- 
orders of. 

HYPERIDROSIS  (uTrtp,  excessive  ;  and 
ifiptor,  sweat). — Excessive  perspiration  ;  also 
termed  idrosis,  epliidrosis,  and  sudatoria. 
See  Perspiration,  Disorders  of. 

HYPERIWOSIS  {vTT€p,  over;  and  tV, 
iVds-,  flesh). — Excess  of  fibrin  in  the  blood. 
See  Blood,  Morbid  Conditions  of. 

HYPERMETROPIA  {vTTepufTpns,  be- 
yond measure;  and  a>\p-,  sight).  —  A  con- 
genital or  acquired  error  of  refraction  of  the 
ej'e,  in  which,  owing  to  low  refractive  jiower 
of  the  dioptric  media,  or  too  little  convexity 
of  the  refracting  surfaces,  or  imnatural  short- 
ness of  the  antero-posterior  axis  of  the 
eyeball,  parallel  rays  of  light  do  not,  while 
the  accommodation  is  in  repose,  converge  to 
a  focus  on  the  layer  of  rods  and  cones  of  the 
retina,  as  in  the  normal  or  emmetropic  eye, 
but  to  an  imaginary  point  somewhere  behind. 
It  is  the  opposite  of  myopia,  and  is  sometimes 
called  hyperopia  or  hj'perpresbyopia.  See 
Vision,  Disorders  of. 

_  HYPEROPIA  (u7r/p,  above ;  and  <Sx/r, 
sight). — See  Hypermetropia. 

HYPERPLASIA  (Wp,  over;  and 
TrXarrcTQ),  I  mould  or  form). — An  excessive 
growth  of  normal  tissue- elements,  which  may 
lead  to  hypertrophy,  or  to  the  formation  of 
distinct  tumours.  See  Hypertrophy;  and 
Tumours. 

HYPERPRESBYOPIA  (Wp,  above; 
Trp€(Tl3vs,  old;  and  oci\j/,  sight). — See  Hyper- 
metropia. 

HYPERPYREXIA  (vwip,  excessive; 
and  Tfvpe^la,  fever). — Excessive  pjnrexia.  See 
Fever ;  and  Temperature. 

HYPERTROPHY  {vnep,  over  ;  and 
rpncpr],  nourishment). 

Definition. — The  word  'hypertrophy'  sig- 
nifies excessive  nourishment,  but  is  in  prac- 
tice used  to  designate  the  result  of  excessive 
nourishment— that  is,  excessive  growth.  It 
must  be  careftilly  distinguished  from  mere 
enlargement,  and  only  spoken  of  where  there 
is  a  real  increase  ui  a  part,  or,  at  least,  in  a 
tissue,  without  alteration  of  qualitj'.  Hyper- 
trophy may  be  general  ov  partial. 

1.  General   Hypertrophy.  —  General 
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hypertrophy,  though  a  remarkable  condition, 
is  of  little  practical  importance.  It  is  known 
only  in  those  individuals  of  enormous  size 
who  are  caUed  '  giants.'  The  production  of 
giants  depends  on  causes  entirely  unknown, 
since  it  is  noticeable  that  this  condition  com- 
monly affects  only  one  in  a  family,  and  is  in 
its  most  conspicuous  forms  not  hereditary. 
Giants  are  usually  of  feeble  constitution,  and 
deficient  in  procreative  power.  The  name 
macrosomatia  has  been  given  to  a  condition 
equally  unexplained,  in  which  the  whole 
body  becomes  enlarged  in  a  monstrous  de- 
gree. This  condition  has  been  observed  to 
be  in  some  instances  congenital,  or,  at  least, 
to  begin  in  very  early  life.  True  general 
hypertrophy  does  not  appear  to  be  capable  of 
being  produced  by  any  artificial  means,  since 
excessive  feeding  either  produces  hypertrophy 
almost  confined  to  one  tissue — namely,  fat— 
or  else  fails  to  produ.ce  any  enlargement  at 
all. 

II.  Partial  Hypertrophy. — By  this  is 
meant  (a)  excessive  increase  of  any  part  of 
the  body  during  the  period  of  natural  growth, 
either  in  intra-uterine  or  extra-uterine  life ; 
or  (6)  increase  of  a  part  already  completely 
formed.  According  to  this  distinction  hyper- 
trophy may  be  classified  as  either  (1)  con- 
genital or  (2)  acquired. 

1.  Congenital  Hypertrophy. — Congenital 
hypertrophy  is  that  condition  in  which  some 
part  of  the  body  begins  from  the  first  to 
grow  so  rapidly  as  to  attain  a  size  far  be- 
yond the  normal.  This  condition  has  been 
seen  to  affect  one  side  of  the  body,  or  one 
limb  only,  which  thus  becomes  much  larger 
than  its  fellow  on  the  other  side.  Such  a 
condition  might  be  in  theory  difficult  to  dis- 
tinguish firom  atrophy  of  the  opposite  side, 
or  of  the  other  limb — that  is,  from  hemi- 
atrophy {see  Atrophy)  ;  but  in  general  the 
hypertrophic  side  is  so  far  beyond  the  nor- 
mal size  as  to  prevent  ambiguity.  One  re- 
markable case  is  on  record'  in  which  one  leg 
and  arm  assumed  the  proportions  of  those 
of  a  giant,  whilst  the  other  remained  un- 
altered. Sometimes  a  congenital  hyper- 
trophy occurs  without  this  miilateral  cha- 
racter, as  in  the  case  reported  by  Mr.  CurHng 
of  a  girl  aged  fifteen,  who  had  several  fingers 
of  both  hands  enlarged  in  an  extraordinary 
degree  without  any  assignable  cause,  the 
equality  of  the  two  sides  being  nevertheless 
preserved.  Such  instances,  although  unex- 
plained, must,  it  would  seem,  be  put  into  the 
same  class  as  the  gigantic  growth  of  the 
whole  of  the  body.  Hypertrophy  of  special 
tissues  is  also  sometimes  congenital,  as  of 
the  skin  in  ichthyosis.  Hypertrophies  simi- 
lar to  those  here  called  congenital  may  occur, 
though  rarely,  in  adult  life.  The  enlarged 
part  is  found  to  be  highly  vascular,  to  have 
an  increased  temperature,  and  to  preserve 
its  normal  proportions.  The  cause  is  in 
these  cases  equally  unknown. 


2.  Acquired  Hypertrophy. — Acquired  hy- 
pertrophies may  be  classified  as  follows  : — 

(«)  Recuperative,  consequent  on  increased 
work. 

(6)  Defensive,  arising  from  pressure  or 
inriammation. 

(c)  Nutritive,  from  increased  supplies  of 
food. 

{d)  Apparently  spontaneous  or  of  un- 
known cause. 

[a)  Recuperative. — Some  organs  and  tis- 
sues are  so  constructed  that  increased  func- 
tional activity  causes  hypertrophy.  This  is 
especially  the  case  with  the  muscles.  It  is 
a  matter  of  famUiar  observation  that  volun- 
tary muscles  increase  in  size  when  much 
employed,  as  is  seen  in  the  often-mentioned 
arm  of  the  blacksmith  or  the  leg  of  the 
baUet-dancer.  In  order  to  produce  this  in- 
crease, the  exercise  must  be  of  a  certain 
degree  of  intensity,  but  not  excessive.  It 
must  be  frequently  repeated,  with  intervals 
of  rest ;  and  at  the  same  time  the  nutrition 
of  the  whole  body  must  be  good.  In  the 
absence  of  these  conditions,  exercise  is  more 
likely  to  produce  wasting.  The  explanation 
of  this  famiUar  process  is  still  obscure. 

Hypertrophy  of  the  heart  occurs  in  cases 
where  that  organ  is  made  to  work  at  a 
higher  tension  than  the  normal,  and  this 
higher  tension  can  only  result  from  increased 
resistance  to  the  flow  of  blood,  either  at  one  of 
the  orifices  of  the  heart,  or  in  the  peripheral 
vessels.  Hence  the  conditions  most  com- 
monly giving  rise  to  it  are  valvular  disease, 
especially  stenosis ;  and  obstruction  of  the 
arteries,  either  by  the  thickening  of  their 
walls,  or  by  contraction  of  their  muscular 
coats.  The  right  side  of  the  heart  will  also 
become  hypertrophied  when  any  condition 
whatever  hinders  the  passage  of  blood  through 
the  lungs.  Disease  of  the  kidneys  is  a  fre- 
quent cause  of  enlargement  of  the  left 
ventricle  of  the  heart,  though  in  what  way 
is  still  a  matter  of  discussion.  It  is  only 
quite  clear  that  the  kidney-disease  in  some 
way  increases  the  resistance  in  the  smaller 
arteries  and  capillaries  of  the  body  generally. 

Hypertrophy  of  the  smooth  or  involuntary 
muscular  fibres  also  occurs  whenever  that 
tissue  has  to  contract  for  a  long  period  under 
a  higher  tension  than  the  normal.  Thus  the 
walls  of  the  bladder  become  thickened  in 
cases  where,  from  obstruction  of  the  passages, 
the  evacuation  of  urme  is  effected  with  more 
difficulty,  and  under  a  higher  pressure,  than 
usual.  In  the  same  way  the  walls  of  the 
stomach,  the  oesophagus,  and  the  intestines 
become  hypertrophied  in  cases  of  obstruc- 
tion to  the  passage  of  food  through  the  ali- 
mentary canal. 

The  explanation  commonly  given  of  these 
cases  of  hypertrophy  in  the  contractile  organs 
is,  that  in  consequence  of  obstruction  the 
organ  has  to  contract  with  greater  force  than 
usual,  and  thus  becomes  hypertrophied  in 
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the  ■  same  manner  as  a  voluntary  muscle 
which  is  frequently  exercised.  It  is,  how- 
ever, clear  that  this  so-caUed  explanation 
does  not  account  ior  the  connexion  between 
obstruction  and  more  powerful  contraction. 
The  only  explanation  that  can  be  given  is 
that  in  these  cases  pressure  or  tension  on 
the  organ  itself  is  the  stimulus  to  contrac- 
tion, and  that  the  force  of  contraction  ap- 
pears to  depend  roughly  upon  the  strength 
of  the  tension  which  produces  it. 

There  is  less  evidence  that  nervous  or 
glandular  structures  undergo  hypertrophy  in 
consequence  of  their  increased  use  ;  but  if 
one  kidney  be  destroyed  the  other  is  gene- 
rally found  enlai-ged ;  and  some  authorities 
believe  in  an  increase  in  the  size  of  the 
brain  from  mental  activity. 

{b)  Defensive  hyjjer trophy  is  the  natural 
reaction  of  certain  tissues  against  sUght  injury 
or  irritation,  whereby  they  become  mcreased 
and  serve  the  purpose  of  protection.  But  if 
the  injm'y  be  excessive,  atrophy  or  destruction 
of  tissue  results. 

Pressure,  which  is  a  mild  form  of  irrita- 
tion, produces,  when  moderate  and  intermit- 
tent, hypertrophy  of  the  external  integu- 
ment ;  but  some  regions  of  the  skin  are 
much  more  affected  by  this  cause  than 
others.  Besides  the  epidermis,  the  coverings 
of  certain  internal  organs  sometimes  show 
the  same  phenomenon,  as  the  capsule  of  the 
liver  from  pressure  of  a  belt,  and  certain 
parts  of  the  pericardium  where  friction  oc- 
curs. The  defensive  character  of  these  pro- 
cesses is  obvious. 

Inflammation  does  not  cause  hypertrophy 
of  organs  generally,  but  only  of  tissues,  and 
among  these  only  of  the  connective  tis- 
sues. In  most  tissues,  e.g.  muscular,  ner- 
vous, glandular,  the  only  result  of  inflamma- 
tion is  atrophy  or  destruction,  with  loss  of 
functional  power.  But  it  seems  to  be  a 
general  law  that  moderate  inflammation, 
chronic  or  intermittent,  of  comieetive  tissue 
causes  it  to  increase.  Purely  fibrous  struc- 
tures, such  as  serous  membranes,  become 
thickened  by  chronic  or  repeated  inflamma- 
tion of  moderate  intensity,  especially  if  sup- 
puration be  not  produced,  but  this  increase 
is  not  always  permanent.  In  periostitis  the 
formation  of  new  bony  tissue  causes  the  in- 
crease to  be  permanent,  and  thus  hyper- 
trophy of  bone  is  a  frequent  consequence  of 
inflammation.  The  increase  of  connective 
tissue  from  irritation  is  obviously  a  conser- 
vative or  defensive  process,  placing  a  barrier 
to  the  extension  of  injurious  agents ;  and 
forming  a  capsule  round  foreign  bodies. 

Increase  of  connective  tissue  is  also  con- 
stantly present  in  chronic  interstitial  inflam- 
mation of  solid  organs,  where  indeed  it  is  often 
impossible  to  draw  the  line  between  inflam- 
mation and  fibrous  overgrowth.  These 
changes,  being  produced  by  some  irritation 
or  injury,  illustrate  the  law  of  the  depend- 


ence of  increase  of  connective  tissue  upon 
such  causes ;  but  since  there  is  generally 
simultaneous  or  consequent  atrojihy  of  the 
other  tissues  of  the  organ,  there  is  likely  to 
be  rather  a  diminution  than  an  increase  in 
the  size  of  the  organ  or  part  generally. 

(c)  Nutritive  hypertrophy. — It  must  be 
regarded  as  doubtful  whether  increased 
nourishment  alone  is  capable  of  jiroducing 
enlargement  of  any  part  of  the  body.  It 
certainly  does  not  necessarily  do  so,  as  is 
shown  by  the  case  of  experimental  hyjieraemia. 
When  this  condition  is  produced,  for  instance, 
by  section  of  the  cervical  sympathetic  nerve, 
in  one  side  of  tlie  face  and  head  of  an  animal, 
hypertrophy  is  only  a  rare  and  occasional 
consequence.  When,  however,  the  increased 
supply  of  nutrition  m  the  form  of  blood  is 

\  combined  with  some  irritation  or  functional 
stimulus,  we  often  find  hypertrophy  result. 
Thus,  for  instance,  reflex  hypersemia  of  the 
skin  of  the  face,  or  blushing,  which  is  pro- 
duced by  niunerous  internal  causes,  such  as 
gastric  or  uterine  derangement,  may  subsist 
for  years  and  reach  a  very  high  degree  with- 
out altering  the  nutrition  of  the  part.  But 
if  there  should  be  in  addition  some  distmrb- 
ance  or  inflammation  of  the  glands  of  the 
skin,  we  have  the  conditions  called  acne 
rosacea,  &c.,  in  which  hypertrophy  is  an  im- 
portant element.  Almost  the  only  instance 
that  can  be  quoted  of  hypertrophy  from  in- 
crease of  blood-supply  alone  is  that  of  the 
corpus  luteum  dm'ing  pregnancy,  when  the 
ovary  participates  m  the  fimctional  hyper- 
ajmia  of  the  uterus.  The  weU-known  experi- 
ment of  Hunter  should  also  not  be  forgotten, 
in  which  he  transplanted  the  spur  of  a  cock 
from  its  foot  to  its  head,  and  found  it  to  in- 
crease in  size. 

It  is,  however,  important  to  remember  tliat 
hypertrophy,  however  produced,  is  always 
accompanied  by  an  increased  supply  of  blood, 
and  enlargement  of  the  vessels. 

Special  nutrition. — It  is  well  known  that 
abundant  supplies  of  amylaceous  and  fatty 
food,  especially  with  a  full  allowance  of 
water,  cause  hypertrophy  of  the  adipose 
tissue.  It  is  also  said  that  small  doses  of 
phosphorus  favour  the  growth  of  bone  in 
young  animals.  But  there  is  no  other  in- 
stance in  which  it  is  known  that  any  special 
food  causes  hypertrophy  of  any  special  tissue. 

(d)  Apparently  spontaneous  or  physio- 
logical  hypiertrophy. — Physiological  hyper- 
trophies form  an  important  class.  One  of 
the  best  instances  is  that  of  the  enlargement 
of  the  uterus  during  pregnancy.  This  en- 
largement is  clearly  not  the  consequence  of 
hypersemia  alone,  nor  of  increase  of  the  func- 
tional activity  in  the  muscular  walls,  though 
both  these  conditions  are  present ;  but  must 
proceed  from  some  direct  physiological 
stimulus  like  that  which  determines  the 
growth  of  the  embryo  itself.  The  hyper- 
trophy affects  aU  parts  of  the  organ— its 
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mucous  and  serous  coats,  as  well  as  the 
muscular  walls.  Enlargement  of  the  mammae 
appears  to  arise  from  similar  causes  ;  and  it 
is  even  probable  that  sweUing  of  the  thyroid 
may,  through  some  obscure  connexion  with 
the  sexual  organs,  be  caused  in  the  same 
way.  Some  instances  of  hypertrophy  we 
cannot  in  any  way  explain,  such  as  the  ap- 
parently spontaneous  enlargements  of  the 
tonsils,  spleen,  and  thymus  gland  which  are 
sometimes  observed.  These  changes  have 
been  explained  by  a  supposed  derangement 
of  the  so-called  trophic  nerves,  but  this 
explanation  only  puts  the  difficulty  a  little 
further  back. 

Process  of  Hypertrophy. — It  has  been 
a  question  whether  hypertrophy  depends 
vipon  the  increase  in  the  size  of  the  minute 
elements  of  an  organ,  or  only  on  increase  of 
their  number.  There  can  be  no  doubt  that 
the  former  change  often  occurs.  Thus,  in 
the  pregnant  uterus  the  muscu.lar  fibres  have 
been  found  from  seven  to  eleven  times  as 
long  as  natural,  and  from  twice  to  seven 
times  as  wide.  In  a  remarkable  case  of  en- 
largement of  the  nerves,  described  by  the  late 
Dr.  Moxon,  the  nerve-fibres  were  found  to  be 
on  an  average  three  times  and  some  of  them 
even  forty  times  as  large  as  normal.  When 
enlargement  of  one  kidney  takes  place  as  a 
consequence  of  destnxction  of  the  other,  the 
tubules  and  Malpighian tufts  are  found  greatly 
increased  in  size.  In  hypertrophy  of  the 
heart,  the  muscular  bundles  are  found  to  be 
thickened,  though  the  fibriUse  are  unchanged ; 
but  in  most  cases  multiphcation  of  the  tissue- 
elements  is  the  chief  cause  of  the  increase  in 
size.  To  this  latter  process  Virchow  gives 
the  name  of  hyjwrplasia,  and  it  is  important 
to  remember  that,  though  constantly  occur- 
ring in  hypertrophy  of  organs,  it  does  not 
necessarily  lead  to  the  latter  change. 

'False'  Hypertrophy. — The  term  false 
hypertrophy  is  sometimes  used  for  a  process 
in  which  an  organ  becomes  outwardly  in- 
creased in  size,  owing  to  the  deposition 
within  it  of  some  foreign  material,  or  to  mere 
distension.  Thus  in  a  fatty  Hver  the  real 
liver-tissue  is  wasted,  but  is  replaced  by  fat. 
An  emphysematous  lung  appears  to  be  in- 
creased in  size,  but  has  actually  suffered 
atrophy.  The  substance  of  the  brain  in 
hydrocephalus  may  be  greatly  reduced  in 
volume,  though  the  head  appears  of  enormous 
size.  The  very  remarkable  disease  called 
'  Duchenne's  paralysis '  is  an  instance  of  ap- 
parent hypertrophy  of  the  muscles,  through 
deposition  of  fat  between  the  fibres,  but  the 
term  is  hardly  needed,  except  as  a  caution. 

Treatment. — It  is  obvious  that  no  general 
rules  can  be  laid  down  for  the  treatment  of 
hypertrophy.  When  it  is  connected  with  in- 
creased functional  activity,  it  is  usually  a 
favourable  rather  than  a  hurtful  condition, 
though  in  some  cases  it  may  appear  that  the 
hypertrophy  more  than  compensates  the  de- 


ficiency or  irregularity  by  which  it  is  pro- 
duced. But  even  if  this  be  so,  the  cure  of 
excessive  hypertrophy  is  not  within  our 
powers.  The  utmost  that  can  be  done  is  to 
endeavour,  if  possible,  to  check  the  process 
by  which  the  hypertrophy  is  produced.  It 
is,  however,  weU  to  point  out  that  when 
functional  hypertrophy  has  resulted  from 
some  obstacle  or  undue  resistance,  it  may 
entirely  subside  when  that  resistance  is  re- 
moved. Thus  if  the  uterus  have  enlarged 
around  a  fibrous  tumour,  it  may  regain  its 
normal  bulk  when  the  tumour  is  removed ; 
and  we  sometimes  see  a  sensible  diminution 
in  the  size  of  a  hypertrophied  heart  when 
the  derangements  which  produce  it  no  longer 
act.  Moreover,  hypertrophy  may  be  com- 
pletely reduced  by  a  general  lowering  of  the 
nutrition  of  the  body.  Thus,  in  early  stages 
of  pulmonary  phthisis,  the  heart  may  be 
hypertrophied ;  but  when  death  occurs  in  a 
late  period  of  the  disease,  the  organ  is  rarely 
found  enlarged,  and  is  even  wasted  ;  though, 
according  to  Dr.  Peacock's  tables,  less  so 
than  in  other  wasting  diseases. 

J.  F.  Payne. 
HYPINOSIS  {vno,  under ;  and  is,  Ivog, 
flesh).  —  Deficiencjr  of  fibrin,  in  the  blood. 
See  I5L00D,  Morbid  Conditions  of. 

HYPNOTICS  (vrrvos,  sleep).— Measures 
or  agents  employed  to  induce  sleep.  See 
Narcotics. 

HYPNOTISM  {vTTvos,  sleep).— A  syno- 
nym for  Braidism.  See  Braidism  ;  and 
Mesmerism. 

HYPOCHONDRIAC  REGION  (wo', 
under  ;  and  xoi'Spor,  a  cartilage). — This  region 
is  double,  right  and  left,  occupying  the  upper 
part  of  the  abdomen  on  either  side  of  the 
epigastrivun,  and  partly  corresponding  to  the 
lower  regions  of  the  chest,  being  almost,  and 
in  some  cases  entirely,  covered  in  by  the  ribs 
and  their  cartilages.  Each  hypochondrium 
is  bounded  below  by  a  horizontal  line  at  the 
level  of  the  ninth  costal  cartilage  ;  and  in- 
ternally by  a  vertical  line  from  the  eighth 
cartilage  downwards.  The  organs  situated 
in  the  right  hypochondrium  are  the  liver  and 
gall-bladder  mainly  ;  with,  more  deeply,  the 
pyloric  end  of  the  stomach,  part  of  the  duo- 
denum, and  the  hepatic  flexure  of  the  colon. 
In  the  corresponding  left  region  lie  the  spleen^ 
a  small  portion  of  the  left  lobe  of  the  liver, 
the  fundus  of  the  stomach,  the  tail  of  the 
pancreas,  and  the  splenic  flexure  of  the  colon. 
The  gastro-si^lenic  fold  of  peritoneum,  with 
its  vessels,  passes  from  the  stomach  to  the 
spleen. 

Clinical  Investigation. — Itmust  be  borne 
in  mind  that  morbid  conditions  within  th& 
chest  not  uncommonly  originate  clinical  phe- 
nomena, both  subjective  and  objective,  ia 
connexion  with  one  or  other  hypochondriac 
region,  and  these  must  always  be  taken  into 
consideration  when  investigating  any  parti- 
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cular  case.  In  making  a  diagnosis,  no  reli- 
ance whatever  can  be  placed  on  mere  sensa- 
tions referred  to  these  regions,  but  physical 
examination  is  in  every  instance  required, 
in  order  to  determine  the  conditions  present, 
and  especially  palpation  and  percussion. 
Moreover,  it  must  be  remembered  that  dis- 
ease of  an  important  and  serious  nature  may 
arise  without  the  occurrence  of  any  unusual 
feelings.  Pain  of  various  kinds  is  often  com- 
plained of,  and  when  referred  to  the  right 
hypoehondrium  is  usually  supposed  to  be 
coimected  with  the  liver ;  but  it  may  depend 
upon  affections  of  the  superficial  structures  ; 
peritonitis  ;  right  pleurisy  or  pneumonia  ;  or 
conditions  associated  with  the  gall-bladder, 
pylorus,  duodenum,  or  colon.  A  character- 
istic pain  starting  from  this  region  is  that  of 
hepatic  colic,  usually  due  to  the  passage  of  a 
gall-stone  along  the  ducts.  Persons  who  are 
hypochondriacal  not  uncommonly  refer  some 
abnormal  sensation  to  their  right  hypoehon- 
drium, for  which  there  is  really  no  obvious 
cause.  In  the  left  hypoehondrium  pain  may 
also  be  due  to  affections  of  the  walls,  or  of 
structures  within  the  thorax ;  of  the  cardiac 
end  of  the  stomach ;  of  the  colon ;  or,  in 
exceptional  cases,  of  the  spleen. 

The  morbid  conditions  which  are  capable 
of  originating  abnormal  physical  signs  in  the 
hypochondriac  region  may  also  be  either 
thoracic  or  abdominal.  Of  the  former,  pleu- 
ritic effusion  is  the  most  frequent ;  and  on 
the  right  side  this  condition  may  cause 
marked  depression  of  the  liver,  as  also  may 
pneumothorax.  In  exceptional  instances  the  : 
heart  is  so  enlarged  as  to  reach  the  left 
hypoehondrium  ;  and  the  writer  has  met  with  | 
a  case  in  which  a  large  thoracic  aneurysm  \ 
presented  in  this  region.  As  regards  ab- 
dominal diseases  occiipying  the  right  hypo- 
ehondrium, abnormal  physical  signs  are  usu- 
ally associated  with  the  liver,  which  is 
altered  in  position,  shape,  size,  or  physical 
characters.  Occasionally  they  are  connected 
with  the  abdominal  walls ;  the  gall-bladder ; 
or  the  stomach,  duodenum,  or  colon.  On 
the  left  side  enlargement  of  the  spleen  is  the 
main  condition  discovered  by  physical  ex- 
amination ;  but  the  stomach  may  also  give 
signs  of  distension  in  this  direction,  or  of 
organic  disease  of  its  walls.  Exceptionally 
the  colon  may  present  abnormal  physical 
signs.  Growths  may  originate  here  in  con- 
nexion with  the  peritoneum  ;  and  the  writer 
has  met  with  a  case  in  which  a  growth 
started  from  the  left  hypoehondrium,  prob- 
ably of  a  malignant  natiu-e,  and  involving 
more  than  one  structure,  but  it  was  im- 
possible to  say  where  it  commenced.  Of 
course  the  hypochondria  are  involved  along 
with  other  regions  in  general  enlargement  of 
the  abdomen  ;  and  organs  from  other  regions 
may  so  increase  in  size  in  certain  diseases  as 
to  extend  into  one  or  both  of  these  regions. 

Fredeeick  T.  Roberts. 


HYPOCHONDRIASIS  (Wo,  imder; 
and  xc'i'Spos',  a  cartilage). — Synon.:  Fr.HyjJo- 
chondrie ;  Ger.  Hypochondric. 

Description. — The  term  '  hypochondriasis ' 
is  derived  from  an  ancient  hypothesis  that 
the  symptoms  of  this  disorder  were  due  to 
perturbations  of  natiu'al  force  generated  in 
the  liver  and  pylorus,  to  which  idea  the  fre- 
quent prevalence  of  flatulence  in  the  disorder 
conduced.  The  condition  thus  called  is  really 
a  disease  of  the  nervous  system.  It  is  a  form 
of  mental  unsoundness  closely  aUied  to  melan- 
cholia, of  which,  indeed,  it  often  forms  the 
initiatory  stage.  It  is  characterised  by  a 
morbid  anxiety,  either  without  any,  or  having 
only  very  sUght,  foundations,  relative  to  the 
state  of  physical  health.  The  patient  thmks 
about  his  health  imduly,  observing  himself 
with  restless  care,  examining  esjiecially  the 
characteristics  of  his  secretions,  translatmg 
into  evidence  of  progressive  organic  mischief 
every  trivial  departiure  from  perfect  action  of 
his  organs,  and  becoming  more  and  more 
absorbed  in  precautions  against  the  malady 
with  which  he  believes  himself  affected.  No- 
thing that  happens  tends  to  the  side  of  re- 
assurance. If  his  sleep  be  disturbed,  the 
symptom  may  be  portentous,  he  thinlis,  of 
brain-softening ;  if  it  be  sound,  the  patient, 
instead  of  being  comforted,  fears  apoplexy. 
Constipation  of  the  bowels  signifies  obstruc- 
tion ;  a  slight  diarrhoea  implies  coming  ex- 
haustion. Everything  which  he  reads  or 
hears  in  reference  to  disease,  the  patient 
applies  to  his  own  case,  examining  himself 
on  every  point  thus  presented  to  his  mind, 
and  rarely  failing  to  find  something  which 
dovetails  with  symptoms  of  his  own.  For 
he  recognises  only  the  points  of  resemblance ; 
the  features  of  difference  are  unconsciously 
ignored.  In  some  cases  the  patient  is  con- 
stant in  referring  his  troubles  to  one  particular 
organ.  Year  after  year  his  story  is  the  same : 
it  is  his  stomach,  liver,  brain,  or  some  other 
organ,  which  is  in  fault ;  but  always  the  same. 
In  other  instances  there  is  a  vacillation  quite 
as  remarkable.  Routed,  perhaps,  by  the  con- 
vincing argimients  of  his  adviser,  he  is  forced 
to  yield  the  position  which  he  had  assumed, 
but  only  to  take  an  equally  strong  one  in 
reference  to  some  other  part  of  his  frame. 
These  diversities  strongly  recall  the  fixed  and 
shifting  delusions  of  insanity.  The  patient  is 
prone  to  wander  fi-om  one  doctor  to  another, 
often  carrying  with  him  a  bvmdle  of  prescrip- 
tions and  a  long  written  Hst  of  questions, 
which  must  receive  categorical  answers.  Ap- 
parently satisfied  at  the  time,  he  speedily 
recollects  some  point  upon  which  he  has  not 
received  assurance,  and  this  he  conceives 
vitiates  the  whole  of  the  explanation  and  ad- 
vice which  have  been  given  to  him,  and  he 
is  plunged  again  into  his  previous  state  of 
anxiety  and  doubt.  Wliere  circumstances  do 
not  involve  forced  labour  for  existence,  the 
patient  passes  his  time  in  chasing  his  health, 
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■which  is  always  contriving  to  elude  his  grasp. 
If  he  holds  an  appointment,  he  will  resign  it 
in  order  to  have  full  opportimity  for  studying 
himself;  and  his  occupation  once  gone,  he 
finds  too  late  that  it  was  his  best  friend,  and 
he  then  ascribes  to  his  forced  idleness  all  the 
ills  which  had  induced  him  to  seek  retire- 
ment. 

In  many  cases  the  most  careful  examina- 
tion can  discover  no  signs  of  disease,  and  the 
patient  wears  the  aspect  of  health ;  or  there 
may  be  a  worn,  anxious  look.  In  others 
there  may  be,  especially  in.  the  digestive  or- 
gans, shght  deviations  from  perfect  integrity, 
which  explain  some  of  the  symptoms,  but 
not  the  exaggerated  apprehensions  to  which 
they  give  rise. 

Hypochondriasis  is  a  chronic  disorder.  It 
may  continue,  and  this  most  frequently,  as  a 
harmless  peculiarity  attached  to  a  hfe  which 
is  not  perceptibly  shortened  in  length,  though 
often  sadly  diminished  in  utility  and  happi- 
ness, by  its  symptoms.  Or  there  may  be  an 
improvement  practically  amounting  to  a  cure, 
which  wiU  endure  for  a  longer  or  shorter 
period.  In  the  decline  of  life,  however, 
there  is  very  apt  to  be  a  return  of  symptoms. 
Or  hypochondriasis  may  pass  into  true  melan- 
cholia, and  then  the  bodily  health,  previously 
the  constant  object  of  soHcitude,  improves 
wonderfully.  Indeed,  nothing  more  is  heard 
about  it. 

jEtiology. — Hypochondriasis  is  very  much 
more  common  in  the  male  than  in  the  female 
sex.  The  period  of  Life  most  prone  to  it  is 
from  20  to  40  years  of  age.  It  is  apt  to  occur 
in  those  who  inherit  a  tendency  to  insanity, 
and  the  disease  in  its  own  pecuUar  form  is 
often  hereditary.  Excesses  of  various  kinds, 
especially  on  the  side  of  the  sexual  system, 
will  precipitate  the  appearance  and  intensify 
the  symptoms  of  the  affection,  but  it  is  doubt- 
ful whether  they  can  altogether  originate  it. 
The  same  may  be  said  of  gout,  which  is  apt 
to  be  associated  with  the  condition  and  to 
complicate  its  symptoms.  Depressing  moral 
circumstances  also  are  not  without  influence 
in  determining  an  onset  of  hypochondriasis 
in  those  predisposed  to  it.  This  is  especially 
true  of  mental  strain.  The  frequent  occur- 
rence of  some  deviation  from  healthy  condi- 
tion in  the  hver,  stomach,  or  bowels,  which 
is  noted  in  these  cases,  would  suggest  that, 
probably  through  an  interruption  to  the  per- 
fect nutrition  of  the  body,  diseases  of  these 
viscera  bear  their  part  in  the  causation  of 
hypochondriasis.  The  intercurrence  of  in- 
ternal haemorrhoids  with  bleeding  is  very 
common,  and  this  would  manifestly  tend  to 
keep  up,  if  it  did  not  originate,  the  disease. 
Stricture  and  chronic  ulcer  of  the  intestines 
are  occasionally  associations  which  probably 
also  influence  the  appearance  of  hypochon- 
driasis. 

Anatomical  Chaeacters. — There  are  no 
anatomical  characters  pecuHar  to  the  disease. 


Diagnosis. — When  careful  examination, 
which  must  never  be  omitted,  has  disproved 
the  existence  of  organic  disease  tencfing  to 
produce  the  symptoms  described  by  the 
patient,  it  sometimes  becomes  a  question 
whether  the  case  is  one  of  hypochondriasis 
or  of  melancholia. 

In  the  former  there  is  no  tendency  to 
suicide ;  on  the  contrary,  a  strong  desire  to 
Hve  pervades  the  sufferer's  mind,  and  impels 
hun  to  endless  search  for  the  cure  of  his  ail- 
ments. He  dehghts  in  consulting  medical 
men  and  entering  into  the  minutest  details 
which  he  thinks  can  aid  them  in  helping 
him.  Up  to  a  certain  point  his  story  is  fre- 
quently characterised  by  a  logical  accuracy, 
which  fails  him,  however,  in  some  point  of 
great  importance,  by  which  the  conclusions 
are  invahdated.  The  melanchohc  patient,  on 
the  other  hand,  is  often  suicidal  and  always 
despairs  of  any  relief  to  his  condition,  the 
description  of  which,  as  given  by  him,  is  con- 
fused, frequently  incoherent,  and  unintelli- 
gible. 

Peognosis. — Early  and  marked  hypochon- 
driasis occurring  in  a  person  with  a  strong 
hereditary  taint  of  insanity,  without  any 
definite  cause  of  mental  depression,  is  of  ill 
omen.  Such  a  case  very  often  drifts  into 
melancholia. 

The  prognosis  is  more  favourable,  perhaps, 
the  less  strongly  marked  the  hereditary  pre- 
disposition and  the  more  evident  and  adequate 
the  immediate  causes  to  which  the  patient 
has  been  exposed,  the  most  potent  of  which 
are  sexual  or  alcoholic  excesses,  mental  strain 
or  shock,  or  the  sudden  change  from  a  Ufe  of 
activity  to  one  of  forced  and,  as  the  sequel 
shows,  uncongenial  leisure. 

Teeatment.- — Moral  treatment  is  alone  of 
any  influence  in  a  large  majority  of  cases. 
Where  there  is,  however,  manifest  ansemia,  a 
history  of  syphilis,  evidences  of  gouty  mal- 
assimilation,  accumulation  of  faeces,  catarrh 
of  the  intestinal  canal,  or  haemorrhoids,  the 
therapeutics  proper  to  these  conditions  shoidd 
be  employed.  Alcohohc  stimulants  should  be 
avoided.  Travel,  especially  under  judicious 
companionship,  and  the  encouragement  of 
regular,  definite,  and  useful  employment  for 
the  attention  and  the  physical  powers,  are  the 
most  potent  means  of  treatment,  by  which 
the  disease  may  be  often  much  ameliorated, 
and  sometimes  cured.  Ridicule  of  the  pa- 
tient's sufferings  will  rarely  or  never  be  of 
service,  but  at  the  same  time  a  habit  of  pre- 
scribing for  all  the  symptoms  as  they  arise 
must  be  avoided.  T.  Buzzaed. 

HYPODERMIC  MEDICATION 

(vTTo,  under;  and  Se'p/xa,  the  skin). — Fr.  La  Me- 
thode  Hypodermique  or  Sous-cutanee ;  Ger. 
Suhcutane  Arzneiapplication;  Hypoderma- 
tisclie  Injection  der  Arzneimittel. 

The  introduction,  by  means  of  a  sharp- 
pointed  hollow  needle,  of   alkaloids  and 
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other  agents  into  the  subcutaneous  cellular 
tissue. 

HisTOEY. — Hypodermic  injections  were 
first  employed  by  physiologists  in  experi- 
mental researches.  John  Himter  appears  to 
have  used  them  in  this  way,  and  they  were 
certainly  so  employed  as  far  back  as  1819  by 
Magendie.  Valleix  made  a  crude  attempt  to 
apply  sedatives  subcutaneously  in  the  treat- 
ment of  neuralgia  by  means  of  acupuncture- 
needles  ;  but,  according  to  Bartholow,  it  was 
not  till  1839  that  the  method  was  regularly 
employed  in  the  treatment  of  disease,  when 
Taylor  and  Washington  in  America  made 
use  of  it,  the  idea  being  suggested  to  their 
minds  by  Lafargue's  method  of  inoculation. 
Sieveking  claims  that  Kurzak  of  Vienna  was 
really  the  discoverer  of  hypodermic  medica- 
tion ;  but,  be  this  as  it  may,  it  was  undoubt- 
edly the  late  Dr.  Alexander  Wood  of  Edin- 
burgh who  brought  this  method  of  treatment 
into  general  use. 

Method  of  Application. — This  is  a  matter 
of  great  importance.  With  due  precaution, 
the  pain  in  most  instances  is  insignificant. 
In  the  case  of  some  drugs,  such  as  ergotine, 
more  or  less  pain  is  inevitable,  but  by  careful 
manipulation  the  unpleasant  effects  may  be 
reduced  to  a  minimum.  The  needle,  which 
must  be  sharp  and  smooth  at  its  point,  is 
attached  to  the  nozzle  of  the  syringe,  and  the 
latter  is  charged  with  the  drug  to  be  em- 
jiloyed.  If  a  tabloid  is  used,  it  is  dissolved 
in  a  syringeful,  or  less,  of  warmish  water  ;  if, 
on  the  other  hand,  a  solution  of  the  di-ug  is 
used,  the  syringe  should  be  completely  filled, 
and  the  quantity  to  be  injected  accurately 
gauged  by  moving  the  button  down  to  the 
required  mark  on  the  piston.  By  either 
plan  the  possibility  of  overdosage  is  guarded 
agamst.  A  fold  of  skin  is  pinched  up  be- 
tween the  left  thimib  and  index  finger,  and 
the  needle  is  pushed  firmly  and  sharply  into 
the  cellular  tissue.  The  barrel  of  the  syringe 
is  then  steadied  between  the  right  index  and 
middle  fingers,  and  the  fluid  slowly  and 
steadily  injected  by  pressure  with  the  right 
thumb  on  the  end  of  the  piston.  As  the 
needle  is  withdrawn,  the  left  index  finger 
should  be  appUed  to  the  point  of  puncture 
for  a  few  seconds.  In  the  case  of  ergotine 
and  a  few  other  irritating  drugs  it  is  well  to 
modify  this  mode  of  procedure  by  making 
the  injection  directly  into  the  muscular 
tissue  :  in  uterine  haemorrhage,  mto  the 
gluteal  muscles. 

To  prevent  any  chance  of  sepsis,  some 
recommend  that  the  needle  before  being  used 
should  be  dipped  into  carbohsed  oil.  Local 
ill  effects  consist  chiefly  m  pain,  phlegmo- 
nous sweUings  and  consequent  abscess,  slight 
bleeding,  or  ecchymosis;  but  with  proper 
jn  ecautions  most  of  these  accidents  may  be 
avoided,  and  in  nearly  all  cases  the  pain  is 
both  trifling  and  evanescent.  Certam  parts 
of  the  body  should  always,  if  possible,  be 


avoided  in  making  hypodermic  injections  — 
e.g.  regions  where  the  subcutaneous  cellular 
tissue  is  scanty,  such  as  the  skin  over  the 
tibise,  parts  such  as  the  cheeks,  forehead, 
ears,  &c.  It  is  well  also  to  avoid  the  neigh- 
bomrhood  of  large  vessels.  General  ill  effects 
may  easily  be  produced  from  injections,  es- 
pecially of  narcotics,  in  diabetics,  alcoholics, 
and  patients  suffering  fi-om  renal  disease. 

Solutio7i8  should  be  made  with  vehicles 
which  fulfil  the  following  conditions :  (1) 
They  should  have  as  high  a  solvent  power  as 
possible.  (Some  substances,  such  as  calomel, 
can  only  be  injected  in  a  state  of  suspen- 
sion.) (2)  They  should,  as  far  as  possible, 
be  permanent,  not  deteriorating  by  keeping. 
(3)  They  should  be  unirritating.  Cherry-laurel 
water,  carbolic  acid,  boric  acid,  camphor, 
and  other  substances,  may  in  some  cases  be 
used  to  prevent  the  development  of  organisms. 
Paroleine  (one  of  the  petroleum  series)  is  the 
best  vehicle  for  the  injection  of  antiseptics, 
such  as  carbolic  acid,  eucalyptol,  iodoform, 
tiu*pentine,  &c.  Tabloids  and  gelatine  discs 
are  convenient  forms  for  use  in  preparing 
solutions. 

Instruments. — For  ordinary  hypodermic 
use  a  simply  constructed  and  accurately  gra- 
I  duated  instrument  is  requisite.    The  capacity 
of  the  barrel  should  be  twenty  minims.  The 
I  syringe  may  conveniently  be  had  in  a  small 
I  case,  with  two  needles,  and  a  supply  of  silver 
!  wires  to  keep  their  canals  clear.    The  needles 
I  are  best  made  of  golden  platinum,  which  is 
both  tough  and  non-corrosible.    It  is  of  great 
consequence  that  the  points  should  be  sharp 
and  with  smooth  edges.    The  nozzle  of  the 
syringe,  on  which  the  needle  is  fitted  when 
required  for  use  by  a  simple  sliding  motion 
(not  by  a  screw),  should  always  be  provided 
with  a  metal  cap.    This  prevents  drying  and 
shrinking  of  the  jjiston  packing.    The  pack- 
ing should  consist  of  leather  or  wash-leather  : 
and  if  by  any  chance  it  does  not  fit  tightly, 
)  the  top  of  the  syi-inge  should  be  imscrewed 
I  and  removed,  with  the  piston,  and  the  pack- 
]  ing  is  then  to  be  well  soaked  in  paroleine. 
The  metal  parts  must  not  be  attached  to  the 
barrel  by  cement,  as  this  material  is  de- 
stroyed by  ether  and  other  fluids,  and  the 
syringe  is  consequently  rendered  utterly  use- 
less.   The  minims  are  best  marked  on  the 
piston,  which  should  have  a  screw-thread  on 
which  a  button  runs :  by  this  means  the 
dose  is  gauged  accurately  before  the  injection 
is  made,  and  there  is,  therefore,  no  possibility 
of  injecting  more  than  was  intended.  The 
piston  should  have  a  simple  sliding,  and  not 
a  screw,  action.    It  is  terminated  at  the  top 
by  a  flat  knob,  which  is  pressed  with  the 
j  thiuaib  when  the  injection  is  made.  For 
the  injection  of  ether,  alcohol,  antiseptics, 
i  nutrients,  saline  solutions,  &c.,  much  larger 
'  syringes  may  be  used  to  avoid  multiple  in- 
jections ;  such  syringes   are  usually  of  a 
I  capacity  of  eighty  to  one  hundred  minims. 
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It  is  almost  superfluous  to  add  that  hypo- 
dermic syringes  must  be  kept  scrupulously 
clean.  After  use,  tepid  water,  to  which  an 
antiseptic  may  with  advantage  be  added, 
should  be  drawn  into  the  syringe  and  ejected 
through  the  needle.  The  latter  should  then 
be  blown  through,  to  expel  any  remaining 
fluid,  and  a  silver  wire  is  then  passed  through 
and  left  in  its  canal  to  keep  it  clear.  The 
barrel  of  the  syringe  should  consist  of  glass. 
Celluloid  has  been  employed  for  this  pm-pose, 
but  it  is  soluble  in  ether  and  alcohol,  and 
should  therefore  be  avoided.  The  cap, 
nozzle,  and  piston  should  consist  of  nickelled 
metal  or  silver. 

Advantages. — The  advantages  of  the  hy- 
podermic method  are  numerous,  and  difficult 
to  over-estimate ;  but  it  must  be  remem- 
bered that  it  has  its  limitations.  There  is, 
for  instance,  no  useful  end  gained  by  the 
hypodermic  injection  of  such  drugs  as  Epsom 
salts,  or  of  such  powerfully  irritating  and 
depressing  principles  as  colchicine  and  can- 
tharidine.  It  is  further  important  to  point 
out  that  the  hypodermic  administration  of 
such  drugs  especially  as  morphine  and 
cocaine  should  be  imder  the  direct  control  of 
the  medical  man,  and  should  in  no  case  be 
entrusted  to  the  patient.  The  advantages  of 
the  hypodermic,  as  contrasted  with  other 
methods  of  administering  drugs,  may  be 
briefly  summed  up  as  follows :  (1)  There  is 
greater  rapidity  of  absorption,  and  conse- 
quently more  speedy  effect.  (2)  A  rapid 
local  as  well  as  general  effect  can  be  mors 
easily  obtained.  (3)  Drugs  can  be  adminis- 
tered in  this  way  when  other  methods  are 
impossible — e.g.  in  cases  of  vomiting,  nausea, 
and  other  conditions  originating  in  an  irri- 
table or  diseased  stomach ;  where  there  is 
mechanical  difficulty  in  deglutition ;  and  in 
certain  cases  of  delirium,  mania,  or  coma. 
(4)  According  to  Eulenburg,  drugs  are  less 
liable  to  produce  a  cmnulative  effect  when 
injected  subcutaneously  than  when  adminis- 
tered by  the  mouth.  (5)  In  cases  of  narcotic 
or  other  forms  of  poisoning,  emetics  hypo- 
dermically  injected  often  produce  a  rapid  and 
certain  effect,  when  administration  by  the 
mouth  is  inadmissible. 

Remedies  used  Hypodermieally,  and 
Diseases  for  which  they  are  Em- 
ployed. 

Acidum Arseniosum — Arsenious  Acid.  See 
Arsenium. 

Acidum  Benzoicum — Benzoic  Acid.  Ben- 
zoic acid  10  grains ;  alcohol  up  to  112 
minims.  Dose,  from  8  to  16  minims.  Used 
in  chest-diseases  to  stimulate  the  respiratory 
centre,  and  in  the  collapse  of  acute  fevers  and 
uraemia.  The  solution  should  be  sHghtly 
warmed  before  injection. 

Acidum  Carholicum — Carbolic  Acid.  Pure 
carboUc  acid  1  or  2  grains  ;  paroleine,  or 
water,  up  to  112  minims.  Dose,  8,  16,  or  24  j 
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minims.  Has  been  used  in  erysipelas,  ma- 
lignant pustule,  and  other  infective  diseases. 

Acidum  Scleroticum — Sclerotic  Acid  (ob- 
tained from  ergot).  The  solution  easily  de- 
composes, and  should  be  made  as  required. 
Twenty  minims  of  a  4  per  cent,  solution, 
twice  or  thrice  in  the  twenty-four  hours, 
recommended  by  Ziemssen  in  haemoptysis. 
Tabloids  of  j  to  1  grain  are  convenient  for 
administration.  The  indications  for  the  use 
of  sclerotic  acid  are  the  same  as  those  for 
ergotinin. 

Aconitina — Aconitine.  There  are  various 
aconitines,  and  these  are  of  various  strengths. 
Morson's  is  of  uniform  strength,  and  should 
be  prescribed.  The  dose  ranges  from  to 
^  of  a  grain.  For  a  first  dose  the  quan- 
tity should  never  exceed  of  a  grain : 
aconitine  (English)  1  grain ;  diluted  sulphu- 
ric acid  q.s. ;  distilled  water  to  ^  ounce.  Dose, 
1  to  4  minims  (Martindale  and  Westcott). 
Tabloids  {~  and  jf^  grain)  may  also  be  used. 
Uses  :  In  various  forms  of  neuralgia,  espe- 
cially of  the  trigeminal.  It  has  also  been 
employed  in  cardiac  hypertrophy,  angina 
pectoris,  intermittent  and  puerperal  fevers ; 
but  in  such  cases  it  is  preferable,  as  a  gene- 
ral rule,  to  administer  the  tincture  by  the 
mouth. 

^ther — Ether.  Sulphuric  ether  is  gene- 
rally used  for  hypodermic  purposes,  but 
acetic  ether  may  also  be  so  used.  Ether 
may  also  be  injected  in  combination  with 
alcohol ;  or  camphor,  1  to  2  parts  dissolved  in 
sulphuric  ether  10  parts,  may  be  administered. 
Dose  of  sulphuric  ether  20  to  40  minims, 
repeated  as  required  {see  remarks  on 
Syringes).  Uses  :  In  coUapse  of  any  kind, 
in  the  exhaustion  of  typhus  and  other  fevers, 
pneumonia,  &c. 

Alcohol  in  the  form  of  brandy  is  very 
useful  hypodermieally  in  cases  of  coUapse. 
Doses  of  half  a  fluid  drachm  to  a  drachm 
may  thus  be  given  at  a  time  and  repeated 
as  required.    It  causes  little  pain. 

AmmonicB  Liquor — Solution  of  Ammo- 
nia. Dose,  2  to  5  minims  hypodermieally 
or  intravenously.  The  latter  method  is  of 
service  in  syncope  from  any  cause,  and  in 
threatened  death  from  embolism. 

Amyl  Nitris — Nitrite  of  Amyl.  Nitrite 
of  amyl  1  part ;  alcohol  9  parts.  Dose,  8  to 
12  minims.  Used  in  threatened  death  during 
chloroform  anaesthesia,  in  puerperal  convul- 
sions, and  in  irregular  (hour-glass)  uterine 
contractions.  Also  in  strychnine  poisoning ; 
and,  especially,  in  angina  pectoris. 

Apocodeine  Hydrochlorate.  Recommended 
by  Dujardin-Beaumetz  as  an  emetic.  Dose, 
I  to  J  of  a  grain  in  16  minims  of  distilled 
water. 

ApomorphincB    Hydrochloras — Apomor- 
phirae  Hydrochlorate.    Dose,  tabloids  j\  to 
~  grain ;  or  2  to  8  minims  of  the  pharma- 
copoeial  2  per  cent,  solution  in  camphor  water 
j  may  be  given.    An  over-dose  may  kill  by 
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causing  profuse  bronchial  secretion  (Brun- 
ton).  Used  in  various  forms  of  poisoning  as 
an  emetic. 

Aqua — Water.  Large  hypodermic  injec- 
tions of  water,  or  of  water  with  chloride  and 
bicarbonate  of  sodium  in  solution,  have  been 
used  in  cholera,  but  intraperitoneal  injections 
have  been  recommended  in  preference.  Iced 
water  has  been  used  hypodermically  to  cm'e 
sciatica,  and  also  in  pyrexia.  Hot  water  is 
sometimes  useful  in  this  way  as  an  analgesic. 

Arsenium — Arsenic,  and  its  preparations. 
Arsenic  causes  slight  local  irritation.  It  may 
be  used  in  the  form  of  Fowler's  solution  (1 
part  to  2  parts  of  distilled  water).  It  is  of 
service  in  various  nervous  diseases — paralysis 
agitans,  chorea,  neuralgia,  epilepsy,  &c. ;  in 
skin  diseases — lichen  ruber,  psoriasis,  chronic 
eczema;  in  septic  diseases — puerperal  and 
typhoid  fevers ;  in  lymphoma,  in  various 
psychoses,  and  other  diseases. 

A  tropina- — A  tr opine.  The  neutral  sulphate 
is  the  best  salt.  The  solution  used  should  be 
recent.  Neiitral  sulphate  of  atropine  1  grain; 
distilled  water  up  to  2  ounces,  160  minims 
(sixteen minims  =  grain).  It  is  well  to  begin 
with  grain.  The  prepared  tabloids 
~,  and  —  gi'ain  are  useful.  TJsed  in  neural- 
gia, asthma  (when  the  mucous  membrane  is 
not  dry),  enuresis,  spermatorrhoea,  intestinal 
obstruction,  epUepsy,  tetanus,  for  the  relief  of 
pain  generally,  as  an  antisudorific  (especially 
in  phthisical  sweats),  and  as  an  antisiala- 
gogue.  Is  of  great  service  in  combination 
with  morphine.    See  Morphine,  p.  912. 

A'uri  Chloridum — Chloride  of  Gold. 
Dose,  55  grain  in  20  minims  of  distilled 
water.  Used  in  hysterical  anaesthesia,  and 
in  syphilitic  affections. 

Caffeina — Caffeine.  Caffeine  20  grains  ; 
salicylate  of  sodium  17J  grains ;  distilled 
water  to  1  drachm  (3  minims  =  1  grain). 
Dose,  1  to  6  minims  (Martindale  and  West- 
cott).  Tabloids  of  caffeine  sodio-salicylate 
=  J  grain,  may  also  be  used.  Used  in  ma- 
larial neuralgia  and  rheumatism,  megrim, 
insomnia,  chronic  alcoholism,  hysteria,  car- 
diac dropsy  (on  account  of  its  diuretic  action), 
asthma,  and  in  poisoning  by  opium  and  its 
alkaloids  and  compounds,  alcohol,  and  co- 
caine. 

Calaharina,  Physostigmatis  Extractum — 
Calabarine,  and  Extract  of  Calabar  Bean. 
Calabarine  is  not  used  hypodermically,  but 
eserine  (physostigmine)  and  the  extract  have 
been  so  employed.  The  best  preparation  is 
tliat  of  Martindale  and  Westcott.  Extract 
of  Calabar  bean  10  grains ;  rectified  spirit 
10  minims  ;  rub  together  tUl  smooth,  and 
add  gum  acacia  10  grains ;  mix,  and  add 
gradually  distilled  water  to  -k  ounce.  Dose, 
3  to  12  minims.  Used  in  tetanus,  trismus 
neonatoirum,  strychnine  poisoning,  enuresis, 
&c. 

Calomel. — See  Hydrargyrum. 
Camphor. — See  Jilther. 


I  Chloroformum — Chloroform.  Has  been 
injected  pure,  in  doses  of  10  to  20  minims 
and  upwards,  as  a  substitute  for  morphine  in 
neuralgia,  lumbago,  colic,  cancer,  &c. 

Cocaina — Cocaine.  One  of  the  best,  if  not 
the  best,  of  local  aniesthetics.  Injected  hypo- 
dermically renders  operations  for  htemor- 
rhoids,  small  tumours,  i&c.,  painless.    To  ob- 
{  viate  toxic  effects  the  re-crystallised  salt 
should  alone  be  used.    The  solution  decom- 
poses rajjidly,  and  it  should  therefore  be 
freshly  prepared  when  required.  Tabloids  of 
^,  5,  and  ^  grain  are  convenient.    In  addi- 
j  tion  to  its  use  as  a  local  sedative,  cocaine 
j  has  been  employed  in  hemicrania  and  melan- 
'  cholia,  to  overcome  the  craving  for  morphine 
and  alcohol,  and  to  reHeve  various  forms  of 
neuralgia. 

Codeina — Codeine.  The  hydrochlorate  is 
the  best  salt  for  hypodermic  use.  Dose,  ^ 
grain  to  1?  grain.  Codeine  hydrochlorate 
1  grain ;  distilled  water  up  to  128  minims 
(16  minims  =  ^  grain).  Used  in  diabetes 
meUitus  ;  also  in  gastrodynia,  insomnia, 
cancer,  and  asthma. 

Conina — Conine,  and  its  salts.  Hydro- 
bromate  of  conine  1  grain ;  distilled  water 
20  minims.  Dose,  1  to  3  minims.  Used  in 
asthma,  angina  pectoris,  pertussis,  laryngis- 
mus stridulus,  tic-douloureux,  chorea,  mania 
(Crichton  Browne).  Useless  in  tetanus  and 
strychnine  poisoning. 

Curara — Ciora/re.  Is  best  given  hypoder- 
mically. Dose,  J-  grain  in  1  per  cent,  filtered 
aqu.eous  solution,  or  a  tabloid  (jV  grain). 
Used  to  control  the  spasms  of  tetanus  and 
hydrophobia. 

Daturina,  Extractum  Stramonii — Data- 
r%ne  and  Extract  of  Stramonium..  Dose,  of 
daturine,  yg^  grain ;  of  stramonium  extract, 

to  \  grain.  Used  in  emphysema,  nem-algia, 
tetanus,  and  tremor  (paralysis  agitans). 

Digitalinuni — Digitalin.  Must  only  be 
used  in  crystalline  form ;  aU  other  forms  are 
impure  and  umehable.  Dose,  jlf,  grain 
tabloid.  Used  only  exceptionaUy  subcutane- 
ously,  in  aconite  poisoning,  heart-diseases, 
spermatorrhcea,  and  exophthalmic  goitre 
(Bartholow). 

Dtiboisina — Duiioisine.  Dose,  grain. 
Used  in  exophthalmic  goitre  (Dujardin- 
Beaimietz),  phthisical  sweats  (Gubler  and 
others),  and  asthma. 

Ergotinina — Ergotinine.  Ergotin  is  the 
watery  extract  of  ergot.  Ergotinine  is  the 
crystalline  alkaloid.  Dose,  of  Bonjean's  ergo- 
tin  2  to  4  grains  in  glycerine  and  distilled 
water  up  to  20  minims  ;  of  ergotinine  in  tab- 
loid or  grain.  Used  because  of  its 
action  on  involuntary  muscular  fibre — (1)  to 
contract  the  uterus ;  (2)  to  constringe  blood- 
vessels in  haemoptysis  and  other  forms  of 
bleeding.    Should  always  be  deeply  injected. 

Ferrum — Iron.  The  pyrophosphate  of 
iron  with  citrate  of  sodium  (2  grains  in  20 
minims),  and  armnonio-citrate  of  iron  in 
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2-gram  doses  and  upwards,  have  both  been 
strongly  advocated  for  hypodermic  use  in 
anaemia.    Very  rarely  resorted  to. 

Honiatropina — Homatropine  hypodermi- 
cally  is  less  efficacious  than  atropine.  Dose, 
in  tabloid,  grain.  TJsecl  to  relieve  cough, 
expectoration,  and  insomnia;  also  as  an  anti- 
dote to  pilocarpine. 

Hydrargyrum — Merctiry,  and  its  salts. 
The  injection  of  the  salts  of  mercury  should 
only  very  exceptionally  be  resorted  to,  as  the 
process  is  alvi^ays  painful  and,  without  ex- 
treme care,  is  apt  to  result  in  inflammation 
and  abscess.  "Where  administration  by  mouth  j 
is,  for  any  reason,  undesirable,  the  endermic 
method  by  inunction  with  the  oleates,  or  the 
oleates  in  combination  with  lanolin,  is  prefer- 
able to  subcutaneous  injection.  The  salts 
available  for  hypodermic  use  are  the  per- 
chloride,  the  biniodide,  the  peptonate  of  mer- 
cury and  ammonium,  and  calomel.  If  the 
perchloride  is  used,  discs  ( =  grain  of  sub- 
limate) or  tabloids  (  =  50  and  grain  of  sub- 
limate) are  most  convenient.  If  a  solution  is 
desired,  the  following  formula  may  be  used  : 
Perchloride  of  mercury  3  grains ;  chloride  of 
sodium  and  hydrochlorate  of  cocaine,  of  each 
1  grain ;  distilled  water  up  to  336  minims 
(16  minims  =  ^  grain  of  mercuric  chloride). 

The  best  solution  of  the  biniodide  is  that 
of  Martindale  and  Westcott :  Injeetio  hydrar- 
gyri  iodidi  rubri,  1  in  64.  Dose,  2  to  6 
minims. 

Calomel  may  be  injected  in  doses  of  1  or 
1^  grain  suspended  in  pure  liquid  vaseline 
or  paroleine,  or  Neisser's  formula  (modiiied) 
may  be  used  :  Calomel  and  sodium  chloride, 
of  each  '^iy.  ;  mucilage  of  tragaeanth  5ij- ! 
distilled  water  5j  ss. 

Hyoscina — Hyoscine,  and  its  salts.  The 
effects  of  hyoscine  are  best  produced  by  hy- 
podermic use.  The  dose  ranges  from  ~  to 
5V  grain.  Tabloids  contain  and  grain. 
The  best  solution  is  :  Hj'oscine  1  grain ;  dis- 
tilled water  200  minims.  Used  in  the  treat- 
ment of  delirium,  excitement,  and  insomnia 
due  to  insanity  and  other  diseases.  Has 
been  of  service  in  the  treatment  of  epilepsy 
and  chorea.    Of  no  use  as  an  analgesic. 

Injectiones  Hypodermicce  Nutrientes— 
Nutrient  injections  are  of  very  limited  ap- 
plicability. Almond,  olive,  and  cod-liver  oil 
may  be  thus  employed.  Sugar  solution,  egg 
albumen  (alone  or  mixed  with  the  yolk), 
milk,  and  defibrinated  blood  have  all  been 
injected  subcutaneously,  with  more  or  less 
success.  Blood-serum  and  salines  have  also 
been  used.  Milk  has  been  injected  intra- 
venously, and  sodium  chloride  intraperito- 
neally. 

Iodoform  may  be  given  in  solution  in  oil  i 
or  ether,  in  doses  of  1  grain  and  upwards. 
Iodoform    3   grains ;    sulphuric   ether  16 
minims ;  castor  oil  up  to  32  minims.  Used 
in  scrofula,  goitre,  rickets,  phthisis,  &c. 

Morphina — Morphine,  and  its  salts.    The  i 


following  salts  are  all  more  or  less  adapted 
for  hypodermic  use — acetate,  tartrate,  sul- 
phate, hydrochlorate,  and  bimeconate.  The 
pharmacopoeial  preparation  contains  the  ace- 
tate. Morphine  may  be  combined  with  co- 
caine or  atropine  :  Cocaine  hydrochlorate  3 
grains ;  morphine  hydrochlorate  1  grain ; 
distilled  water  up  to  224  minims — sixteen 
minims  =  grain  of  morphine  and  \  grain  of 
cocaine.  Atropine  sulphate  2  grains  ;  mor- 
phine   acetate    40    grains ;     acetic  acid 

4  minims ;  water  up  to  1  ounce — twelve 
minims  =  1  grain  of  morphine  and  -^-^  gi-ain 
of  atropine — Talfourd  Jones.  Morphine  is 
used  to  relieve  pain  (as  of  neuralgia,  gall- 
stones, renal  calculus,  &e.),  to  reheve  insom- 
nia, to  arrest  nervous  vomiting,  in  the  treat- 
ment of  diabetes,  &c.  It  must  be  used  with 
the  utmost  caution,  and  its  administration 
should  on  no  account  be  trusted  to  the  pa- 
tient.   Small  doses  (of  not  more  than  ~  or 

5  of  a  grain)  should,  as  a  general  rule,  be 
commenced  with.  Great  care  must  be  taken 
to  avoid  inducing  the  morphine  habit  (mor- 
phinomania). 

Muscarina — Muscarine  has  been  used  by 
Einger  in  doses  of  |  to  f  of  a  grain.  It  may 
be  employed  in  the  night-sweats  of  phthisis, 
as  an  antagonist  to  atropine,  and  to  arrest 
the  secretion  of  milk.  Its  action  is  similar 
to  that  of  pilocarpine,  over  which  salt  it 
possesses  no  advantages. 

Nitroglycerinum  —  Nitroglycerine,  or 
Trinitrin.  Alcoholic  solution  of  nitrogly- 
cerine (1  per  cent.)  25  minims  ;  cherry-laurel 
water  up  to  160  minims.  Dose,  2  minims, 
repeated  as  required.  Injections  should  be 
made  deeply  into  the  thighs  or  gluteal 
regions.  Used  in  angina  pectoris,  asthma, 
megrim,  Meniere's  disease,  sea-sickness, 
puerperal  convulsions,  &c. 

Phenazone.  Doses  of  2  grains  and  upwards 
dissolved  in  distilled  water  may  be  injected 
in  pyrexia.  The  drug  has  also  been  used 
hypodermieaUy  in  various  neuralgise,  lima- 
bago,  neuritis,  megrim,  and  sea-sickness. 
It  should  be  deeply  injected. 

Picrotoxinum  —  Picrotoxime.  Dose, 
to  grain.  Used  with  great  benefit  in  the 
night-sweats  of  phthisis.  Administered  at 
intervals  of  two  to  ten  days.  According  to 
Gubler,  useful  in  labio-glosso-laryngeal  para- 
lysis. 

Pilocarpina — Pilocarpine,  and  its  salts. 
Nitrate  of  pilocarpine  1  grain ;  distilled 
water  20  minims.  Dose,  2  to  6  minims 
(Martindale  and  Westcott).  Antidote,  atro- 
pine. Used  as  a  powerful  diaphoretic  in 
ursemia,  asthma,  puerperal  convulsions,  tabes 
spinalis,  polyuria,  &c. 

Quirdna — Quinine.  The  hydrobromate 
is  the  most  useful  salt  for  hypodermic  pur- 
poses. Quinine  hydrobromate  15  grains ; 
distilled  water  80  minims.  Sixteen  minims 
( =  3  grains)  thrice  daily.  Tabloids  contain- 
ing i  grain  may  also  be  used.    Used  as  an 
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antipyretic  in  phthisis,  fever,  and  as  an  anti-  | 
periodic  in  ague. 

Solanine,  Hydrochlorate  of.  Tliis  alka- 
loid belongs  to  the  same  class  of  poisons  | 
as  eserine,  pilocarpine,  and  atropine.  The  | 
hydrochlorate  is  a  gelatinous  body  readily 
soluble  in  water.  The  dose  is  1  to  3  gi-ains 
per  diem.  It  has  been  used  with  marked 
benefit  by  Geneuil  in  sciatica,  rheumatic 
neuralgia,  prurigo,  cystitis,  and  other  ail- 
ments in  which  nervous  symptoms  prepon 
derate.  In  childi-en  it  is  said  to  be  a  safe 
and  useful  substitute  for  morphine. 

Sparteine,  Sulphate  of  (an  allialoid  ob- 
tained from  the  Cytisus  scoparius).  Dose, 
yVj-  to  |-  grain.  Used  at  first  as  a  diuretic. 
Has  since  been  strongly  advocated  by  Dr. 
Oscar  Jennings  to  overcome  the  morphine 
craving,  alcoholism,  &c. 

Strophanthin  (the  active  principle  of  Stro- 
phanthus  hisjndus).  Tabloids  ( =  jj-  grain) 
are  the  most  convenient  form  for  hypodermic 
use.  Used  in  all  forms  of  weak  heart,  in 
granular  kidney,  and  other  forms  of  Bright's 
disease,  and  in  asthma  due  to  cardiac  and 
renal  troubles. 

Strychnine,  and  its  salts.    For  hypodermic 
purposes  the   sulphate,  nitrate,  or  hydro- 
chlorate may  be  used.    Discs  ( =      grain)  or 
tabloids  (=  ^^jj  and  yIit  grain)  are  convenient. 
Strychnine  hypodermicaUy  has  also  been  used 
with  great  advantage  in  various  forms  of 
paralysis — e.g.  of  the  vocal  cords,  in  some 
forms  of  hemiplegia  and  paraplegia,  also  in 
urinary  incontinence,  tabetic   pains,  diph- 
theritic paralysis,  &c.    Drs.  Lauder  Brunton 
and  Cash  have  shown  that  strychnine  has  a 
powerful  action  on  the  cardiac  ganglia,  and 
on  the  vaso-motor  and  respiratory  centres. 
Hypodermic  injections  of  the  drug  are  of  ] 
great  value  in  feeble  cardiac  action,  especially  1 
when  due  to  acute  pulmonary  disease,  in  \ 
renal  coma,  and  in  threatened  cardiac  failure  j 
from  shock  or  exhaustion.    They  are  also  of  j 
undoubted  service  in  failing  respiratory  action 
due  to  opium  poisoning.    The  best  antidote 
to  strychnine  poisoning  is  chloral  hydrate  by 
mouth,  or  amyl  nitrite  hypodermicaUy. 

Urethan  is  useful  in  cases  of  simple  in- 
somnia and  in  that  due  to  mental  disease. 
Hypodermic  injections  cause  trifling  pain, 
and  doses  of  from  2  to  5  grains  may  be  given 
by  this  method. 

Vaseline  and  other  petroleum  products, 
such  as  paroleine,  are  specially  useful  as 
vehicles  for  the  hypodermic  injection  of  anti- 
septics. Eucalyptol,  turpentine,  carbolic  acid, 
iodoform,  iodine,  and  camphor  may  be  in- 
jected in  this  form  without  giving  rise  to  local 
irritation.  Andrew  S.  Currie. 

HYPOGASTBIC  REGION  (Irrd, 
under ;  and  yaarrip,  the  beUy). — The  hypo- 
gastric region  is  conventionally  described  as 
lying  between  the  right  and  left  inguinal, 
below  the  umbilical,  and  above  the  pubic 
regions. 


Anatomical  Eelations. — The  surface  of 
the  hypogastric  region  in  ordinary  persons 
is  flat,  showing  the  muscular  reliefs  ;  it  is 
rounded  in  children ;  and  in  some  individuals, 
much  emaciated  from  disease,  it  becomes 
concave. 

The  median  furrow  disappears  below  the 
umbilicus,  owmg  to  the  approximation  of  the 
recti  muscles.  In  women  the  furrow  is  rarely 
pronoimced — a  point  of  importance  in  ovario- 
tomy. 

The  integument  is  very  elastic  and  mov- 
able, especially  at  the  sides. 

The  supierficial  fascia  consists  of  two 
laminae,  between  which  lie  the  subcutaneous 
vessels ;  but  in  the  middle  line  these  laminee 
are  blended.  It  is  strengthened  at  its  lower 
part  by  the  triangular  fascia. 

The  apiojieuroses  of  the  external  and  inter- 
nal obhque  muscles  are  united  in  the  linea  alba, 
and  form  a  portion  of  the  sheath  of  the  rectus. 

The  recti  muscles  themselves  have  their 
inferior  attachments  in  this  region,  along  the 
line  extending  between  the  spine  and  the 
symphysis  of  the  pnbes ;  their  outer  edges 
curve  outwards,  and  become  straight  as  they 
enter  the  sheaths. 

The  piyramidales,  two  small  triangular 
muscles,  arise  from  the  pubes,  lie  in  the 
same  sheaths  as  the  recti,  and  assist  in 
closing  in  the  abdominal  parietes  anteriorly 
and  below. 

Immediately  beneath  the  recti  is  the  fascia 
transver salts,  with  a  little  loose  areolar  tissue 
and  fat,  the  fascia  being  tolerably  adherent 
along  the  central  line.  Beneath  the  fascia 
transversalis  there  is  a  considerable  amount 
of  loose  areolar  tissue,  between  it  and  the 
parietal  jjeritoneuni,  which  in  this  region  is 
very  loosely  attached,  and  reflected  off  the 
bladder  on  to  the  fascia  transversalis.  En- 
closed in  folds  of  the  peritoneum  lie,  on 
either  side,  j)assing  upwards  to  the  umbilicus, 
the  remains  of  the  hypogastric  arteries  ;  and 
fr'om  the  apex  of  the  bladder  in  the  middle 
line,  passing  to  the  imibilicus,  is  the  oblite- 
rated urachus,  which  acts  as  the  superior 
ligament  of  the  bladder. 

The  viscera  corresponding  to  the  hypo- 
gastric region  are — the  bladder  when  full ; 
and  the  small  intestine,  covered  by  the  great 
omeritum.  When  the  bladder  is  full,  the 
intestines  are  pushed  aside,  and  the  former 
then  lies  against  the  pubes  and  recti.  In 
children,  the  bladder,  being  an  abdominal 
rather  than  a  pelvic  viscus,  always  lies  in 
this  region.  During  pregnancy  the  uterus 
also  corresponds  with  the  hypogastric  region. 

The  vessels  are  the  deep  epigastric,  with 
the  veins  which  pass  obliquely  inwards  from 
the  internal  iliac.  They  lie  between  the  peri- 
toneum and  the  transversahs  fascia. 

The  nerves  are  derived  from  the  lower 
intercostals  and  lumbar.  The  lymphatics 
pass  into  the  inguinal,  superficial  pubic,  and 
lumbar  glands. 

3n 
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Clinical  Relations. — The  hypogastric  re- 
gion is  of  clinical  importance  chiefly  from 
an  operative  point  of  view.  It  is  in  the 
median  furrow  (usually  a  brown  mark,  which 
sufficiently  indicates  to  the  operator  his 
whereabouts)  of  this  region  that  the  opera- 
tion of  tapping  in  ascites  is  usually  per- 
formed ;  and  that  the  principal  incision  is 
made  in  ovariotomy,  laparotomy  for  intes- 
tinal obstruction,  and  the  Caesarian  section, 
supra-pubic  lithotomy,  and  the  many  recent 
abdominal  explorations  and  operations.  The 
bladder  is  occasionally  tapped  above  the 
pubes.  The  presence  of  the  distended  bladder 
or  of  the  pregnant  uterus,  forming  a  tumour 
in  the  hypogastrium,  has  been  already  re- 
ferred to.  Enlargements  here  from  these 
causes  have  to  be  diagnosed  from  pelvic 
tumours  of  various  kinds,  which,  in  growing 
upwards  into  the  abdomen,  occasionally 
occupy  the  middle  region  instead  of  either 
groin.  Amongst  the  morbid  conditions  of 
the  abdominal  parietes  in  the  hypogastric 
region  that  require  special  mention,  are  ab- 
scesses connected  with  disease  of  the  lumbar 
spine,  which  occasionally  point  above  the 
pubes,  on  either  side  of  the  middle  Une. 
The  pus  in  such  a  case  is  normally  situated 
between  the  peritoneum  and  the  fascia  trans- 
versalis.  The  anatomical  conditions  bearing 
on  the  operations  for  internal  hernias,  &c., 
must  be  most  carefully  considered ;  as  a  rule, 
the  mesial  line  is  or  should  be  selected  for 
abdominal  exploration. 

Edward  Bellamy, 

HYPOGLOSSAL  NERVE,  Dis- 
orders of. — The  hypoglossal  nerve  is  the 
motor  nerve  for  the  tongue,  and  for  most  of 
the  other  muscles  which  are  attached  to  the 
hyoid  bone,  the  exceptions  being  the  stylo- 
hyoid, the  mylo-hyoid,  and  the  middle  con- 
strictor of  the  pharynx.  It  also  supplies  the 
sterno-thyroid  muscle. 

1.  Paralysis. — Paralysis  of  this  nerve  is 
shown  chiefly  by  the  resulting  interference 
with  the  movement  of  the  tongue — '  glosso- 
plegia.' 

JEtiology, — The  hypoglossal  nerve  may 
be  damaged  in  any  part  of  its  course  by  the 
growth  of  tumours,  even  outside  the  skull ; 
but  is  most  commonly  affected  at  its  origin 
from  the  medulla,  by  pressure,  meningitis, 
syphiUtie  processes,  or  by  caries  of  the  upper 
cervical  vertebrae.  The  tongue  is  also  para- 
lysed by  disease  of  the  nucleus  of  origin  of 
the  hypoglossal  fibres,  but  its  paralysis  is 
then  associated  with  that  of  the  lips,  and 
commonly  also  of  the  palate,  pharynx,  and 
glottis  (see  Labio-Glosso-Laeyngeal  Para- 
lysis). Such  paralysis  may  be  sudden,  from 
local  softening,  or  gradual,  from  nuclear  de- 
generation. The  latter  form  is  often  part  of 
progressive  muscular  atrophy.  Disease  of 
the  motor  tract  above  the  nucleus  also  causes 
paralysis  of  the  tongue,  together  with  the 


face,  arm,  and  leg  of  the  same  side.  The 
loss  of  voluntary  power  of  protrusion  is  much 
greater  when  the  paralysis  is  on  the  right 
side,  than  when  on  the  left,  but  probably 
only  when  the  disease  is  in  the  cortex,  and 
aphasia  is  associated  with  the  hemiplegia. 
BUateral  glossoplegia  commonly  results  from 
disease  of  the  nucleus  or  its  neighboturhood, 
rarely  from  symmetrical  disease  of  the  cortex 
in '  pseudo-bulbar  paralysis.'  Unilateral  para- 
lysis, when  isolated,  is  generally  due  to  dis- 
ease of  the  fibres  of  the  nerve  within  or 
outside  the  medulla. 

Symptoms. — In  unilateral  paralysis,  the 
tongue  at  rest  is  in  its  normal  position  in 
the  mouth,  but  its  root  is  higher  up  on  the 
paralysed  than  on  the  normal  side,  in  conse- 
quence of  the  loss  of  the  tonic,  or  voluntary, 
contraction  of  the  posterior  fibres  of  the 
hyo-glossus.  Within  the  mouth,  the  tongue 
is  moved  freely  to  the  healthy  side,  but  is 
not  moved  to  the  paralysed  side.  When 
protruded,  it  deviates  towards  the  paralysed 
side,  because  the  protrusion  is  the  result  of 
the  action  of  the  fibres  of  the  genio-glossus, 
and  the  tongue  is  pushed  over  towards  the 
weaker  side.  In  bilateral  paralysis  the 
tongue  lies  in  the  mouth  behind  the  teeth, 
and  cannot  be  protruded.  If  the  loss  of 
power  is  complete,  the  tongue  cannot  be 
projected  over  the  lower  teeth.  It  is  broad 
and  flabby,  if  there  is  no  atrophy,  and  some- 
times when  atrophy  is  associated  with  fatty 
overgrowth.  When  there  is  wasting,  as  is 
generally  the  case  when  the  nerve  or  nucleus 
is  diseased,  the  tongue  is  shrunken  and  its 
surface  is  wrinkled,  on  one  side  or  both. 
The  faradic  irritability  of  the  muscular  fibres 
is  then  lost.  In  unilateral  paralysis,  articu- 
lation and  deglutition  are  little  impaired. 
The  pronunciation  of  labials  and  the  produc- 
tion of  falsetto  notes  may,  however,  be  difQ- 
cult.  In  bUateral  paralysis,  articulation  is 
impossible.  Phonation  is  not  impaired,  un- 
less the  larynx  is  also  paralysed.  Mastication 
is  impeded,  because  the  food  cannot  be  moved 
about  in  the  mouth.  Deglutition  is  also  in- 
terfered with,  because  the  food  cannot  be 
rolled  into  the  fauces ;  and  soft  foods,  when 
they  reach  the  pharynx,  may  be  driven  again 
into  the  mouth,  in  consequence  of  the  ab- 
sence of  the  natural  supporting  movement 
of  the  tongue.  Taste  is  not  primarily  affected, 
but  may  be  somewhat  dulled,  because  the 
patient  is  imable  to  move  sapid  substances 
over  the  surface  of  the  tongue. 

Diagnosis. — The  position  of  the  lesion  is 
indicated  by  the  associations  of  the  paralysis. 
If  the  disease  is  in  the  motor  tract  above  the 
nucleus  (pons,  crus,  or  hemisphere),  there  is 
hemiplegic  weakness  on  the  side  of  the 
paralysis  of  the  tongue.  In  disease  of  the 
nucleus  the  paralysis  is  commonly  bilateral, 
is  associated  with  paralysis  of  the  hps  and 
throat,  and  there  is  usually  wasting.  Disease 
of  the  fibres  of  origin  within  the  medulla  may 
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he  associated  with  paralysis  of  the  opposite 
hmbs,  so  that  the  tongue  deviates  from  the 
paralysed  side.  When  the  disease  is  at  the 
■surface  of  the  medulla,  the  paralysis  is  com- 
monly associated  with  that  of  the  correspond- 
ing half  of  the  palate  and  vocal  cord,  from 
disease  of  the  adjacent  spinal  accessory.  In 
all  these  cases  there  is  commonly  wasting. 
The  diagnosis  of  the  pathological  cause  of  the 
paralysis  rests  on  the  course  of  the  affection, 
rmd  on  the  presence  of  any  causal  and  asso- 
ciated condition.  The  chief  sources  of  error  ua 
diagnosis  arise  from  the  fact  that  in  hysteria 
the  tongue  is  often  volimtarily  but  persis- 
tently protruded  towards  one  side  ;  the  cause 
is  recognised  by  the  freedom  of  movement 
within  the  mouth.  In  facial  paralysis, 
with  lateral  deviation  of  the  orifice  of  the 
mouth,  the  t  mgue  may  be  protruded,  con- 
sensually,  in  the  middle  of  this,  and  therefore 
to  one  side  of  the  middle  line  of  the  face.  A 
knowledge  of  the  fact  will  prevent  error.  See 
Facial  Paralysis. 

Prognosis. — This  is  usually  unfavourable, 
on  accoimt  of  the  gravity  of  the  disease 
which  damages  the  nerve  or  centre.  Even 
in  syphilitic  cases,  recovery  is  often  incom- 
plete unless  early  and  energetic  treatment 
can  be  adopted. 

Treatment. — The  treatment  of  paralysis 
of  the  hypoglossal  nerve  is  that  of  the  causal 
disease.  Tonics,  counter-irritation,  iodide  of 
potassium  and  mercury,  with  the  application 
of  electricity  to  the  tongue  if  there  is  reason 
to  anticipate  recovery  of  some  nerve-fibres, 
are  the  most  important  remedies  to  be 
employed,  according  to  the  etiological  indi- 
cation. The  most  convenient  method  of 
applying  electricity  is  by  means  of  a  tongue 
depressor  in  a  wooden  handle,  the  blade  being 
insulated  by  a  coating  of  sealing-wax  where 
it  comes  in  contact  with  the  lips. 

2.  Spasm. — Spasm  in  the  parts  supplied 
by  the  hypoglossal  nerve  is  rare.  The  tongue 
participates  in  the  convulsive  movements 
in  epilepsy,  is  jerked  between  the  champing 
jaws,  and  thus  becomes  bitten.  It  is  often 
the  seat  of  tonic  persistent  spasm  in  hysteria. 
Cases  have  been  met  with  in  which  the 
tongue  is  affected  with  a  '  functional  spasm  ' 
in  speaking,  analogous  to  '  writer's  cramp,' 
but  these  are  so  rare  as  scarcely  to  need 
detailed  description.  W.  E.  Gowers. 

HYPOSPADIAS  (wo,  under;  and 
o-TToo),  I  draw,  or  tear). — A  malformation  of 
the  penis  in  which  the  orifice  of  the  urethra 
is  underneath  or  behind  the  glans.  See 
Penis,  Diseases  of. 

HYPOSTASIS  (vTTo,  imder;  and  ardcns, 
standing,  settlement) .  —  Definition.  —  This 
term  is  applied  to  that  condition  of  the  ves- 
sels of  a  part  which  consists  in  an  overfulness, 
with  a  diminution  in  the  rate  of  flow  of  the 
•contained  fluid,  caused  rather  by  a  failure  in 
■the  propelling  forces  of  the  venous  circulation 


than  by  an  actual  increase  in  the  resistance 
ahead,  as  occurs  in  mechanical  congestion. 
Among  such  causes,  gravity,  as  exerted  in  the 
dependent  position,  is  probably  the  most  po- 
tent, especially  when  associated  with  lowered 
arterial  tension. 

Pathology. — The  entire  conditions  of  the 
venous  circulation  are  such  as  to  readily 
favour  a  stasis  or  stagnation  of  the  blood- 
flow  ;  and  a  trifling  cause,  such  as  would  in 
no  way  affect  the  arterial  flow,  may  easily 
impede  the  venous  current.  The  veins  also 
are,  as  a  rule,  less  firmly  supported  by  the 
surrounding  tissues  than  the  arteries ;  and 
this,  with  then  thinner  coats,  slighter  elasti- 
city and  resistance,  render  them  easily  liable 
to  distension  by  the  blood  in  congestion.  If 
a  dependent  position  be  added  to  these  con- 
ditions, thereby  offering  a  resistance  to  the 

:  retiurn  flow  of  the  blood,  whilst  it  favours 

I  the  circulation  in  the  arteries,  a  combination 
of  circumstances  exists  to  which  the  term 
hypostatic  congestion  is  applied.  The  lia- 
bility of  the  veins  of  the  leg  to  become  con- 
gested, leading  to  a  varicose  condition  and 
its  results,  is  an  example  of  this  state.  If, 
in  addition  to  all  these  factors,  the  heart  be 
enfeebled  and  the  arterial  tone  be  diminished, 
together  with  an  imj^aired  vis  d  fronte  from 
weak  inspiration,  obviously  another  cause  for 

I  stagnation  is  introduced,  which  of  necessity 
wiU  manifest  itself  most  in  those  situations 
predisposed  to  stasis.  Such  a  state  is  seen 
in  the  hypostatic  congestion  of  the  hmgs 

!  which  usually  attends  in  a  greater  or  less 
degree  all  pjTexial  conditions,  especially  the 
typhoid  state.  The  recumbent  attitude,  the 
enfeebled  heart,  and  the  lax  vessels  eminently 
favour  an  overfulness  of  the  veins.  It  is 
obvious  that,  although  the  excess  of  blood 
primarily  occurs  on  the  venous  side  of  the 
capillary  system,  very  soon  the  arterial  area 
will  share  in  the  engorgement,  and  the  whole 
vascular  system  of  the  part  become  overfilled. 

I  Results. — The  pathological  results  of  such 
a  state  are  very  much  the  same  as  those 
following  any  congestion.  The  distended 
vessels,  with  the  increased  blood-pressure 
that  co-exists,  readily  permit  of  a  transuda- 
tion of  the  fluid  part  of  the  blood,  hence 
cedema  ;  if  the  conditions  be  extreme,  capil- 
lary rupture  may  take  place,  and  haemorrhagic 
effusions  result.  Any  continuance  of  tiiis 
state  wiU  lead  to  malnutrition  of  the  tissues 
affected  ;  the  proper  supply  of  arterial  blood 
is  interfered  with  ;  and  the  part  is  loaded 
with  an  effete  venous  blood,  and  is  infiltrated 
with  serum.  Hence  the  structural  repair  of 
the  tissues  is  improperly  performed,  and  there 
is  a  tendency  to  the  development  of  an  im- 
perfect form  of  connective  tissue ;  or,  on  the 
other  hand,  the  destructive  rather  than  the 
productive  aspect  may  predominate,  and 
ulceration  follow.  "When  the  hypostasis  is 
associated  with  an  acute  general  state,  as  of 
the  lungs  in  any  specific  febrile  disease,  it  is 
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very  apt  to  pass  on  into  a  form  of  inflamma- 
tion characterised  by  a  want  of  aouteness. 
There  are  the  same  inflammatory  products, 
the  same  changes  in  the  vessels  and  tissues 
of  the  lungs,  and  very  much  the  same  symp- 
toms as  occur  in  the  course  of  an  ordinary 
pneimionia,  but  they  are  less  severe  in  charac- 
ter, and  on  the  whole  do  not  tend  so  readily 
to  a  favourable  resolution. 

Treatment. — Eecognising  the  cause,  alter- 
ation of  position  is  obviously  the  rational 
treatment  of  hypostatic  congestion ;  addi- 
tional support  by  bandaging  is  necessary. 
In  acute  febrile  diseases  cardiac  stimulants 
are  of  much  service  in  the  prevention  or 
relief  of  this  condition  in  connexion  with 
the  lungs,  should  the  heart's  action  be  en- 
feebled. W.  H.  Allchin. 

HYSTERALGIA  (varepa,  the  womb; 
and  nXyoy,  pain). — Pain  in  the  womb,  fre- 
quently supposed  to  be  of  a  neuralgic  nature. 
See  Womb,  Diseases  of. 

HYSTERIA  (va-repa,  the  womb).— Sy- 
NON. :  Fr.  Uysterie ;  Ger.  Hysteric. 

Introduction. — '  Hysteria  '  is  a  term  the 
etymology  of  which  is  misleading,  and  had 
best,  therefore  be  disregarded.  It  is  often 
improperly  applied  to  cases  of  simple  malin- 
gering, and  others  which  do  not  admit  of 
ready  explanation.  Its  use  is  best  restricted 
to  a  condition  of  the  nervous  system  fairly 
defined,  but  the  intimate  pathology  of  which 
is  not  known,  characterised  by  the  occurrence 
of  convulsive  seizures  and  by  departures  from 
normal  function  of  various  organs,  leading  to 
very  numerous  and  often  perplexing  symp- 
toms. These  are  apt  to  simulate  those  com- 
monly arising  from  definite  alterations  of 
structure,  but  differ  from  the  latter  in  the  fact 
that  they  may  often,  even  when  at  their  worst, 
be  removed  instantaneously,  usually  under 
the  influence  of  strong  emotion.  It  would 
seem  that  there  is  a  disturbed  or  congenitaUy 
defective  condition  of  the  cerebral  substance, 
involving  in  all  cases  the  highest  nervous 
centres,  and  in  various  examples  extending 
more  or  less  also  to  some  of  those  which 
preside  over  automatic  phenomena.  Partial 
or  complete  suspension  of  inhibitory  influence 
would  appear  to  be  the  most  patent  result  of 
the  condition,  whatever  it  be ;  and  this  is 
recognised  as  well  in  regard  to  the  mental  as 
to  the  more  evidently  physical  processes  be- 
longing to  cerebral  limction.  A  laugh  which 
cannot  be  checked,  but  continues  until  tears 
flow  or  the  hmbs  become  convulsed,  is  a 
typical  example  of  such  a  suspension  of  con- 
trol, and,  if  studied,  throws  light  upon  the 
nature  of  a  considerable  portion  of  the  phe- 
nomena of  hysteria.  The  jerking  expirations 
of  laughter  arise  iirom  excitation  of  the  respi- 
ratory centre  ;  and  when  this  excitation,  un- 
controlled by  higher  centres,  acquires  an 
abnormal  strength,  it  extends  to  other  parts 
of  the  medulla  oblongata  and  spinal  cord, 


and  produces  general  convulsions.  It  over- 
flows, as  it  were,  into  other  nervous  centres,. 

j  which  in  health  would  receive  none  of  th& 
exciting  impulse.  Between  the  lowest  (auto- 
matic) functions  of  the  eerebro-spinal  ner- 
vous system  and  the  highest  (psychical)  there 
is  an  ever-increasingly  complex  system  of 
excito-motor  processes,  which  maybe  in  part 
or  wholly  under  the  pathological  influence, 
whatever  it  be.  Hence  the  bizarre  character 
of  the  hysterical  phenomena,  and  the  cir- 
cumstance that  the  symptoms  always  include 
modifications  of  those  processes  which  imder- 
lie  the  mental  faculties.  The  suspension  of 
the  power  of  control  possessed  by  the  higher 
centres  explains  the  irregular  movements, 
spasms,  and  convulsions.  In  hysteria,  hyper- 
sesthesia  and  pain  are  probably  dependent 
upon  such  a  molecular  change  being  initiated 
in  the  sensory  ganglionic  centres  as  is  ordin- 
arily propagated  from  the  periphery.  Hys- 
terical paralysis,  on  the  other  hand,  signifies- 
that  the  power  of  the  higher  centres  in 

1  liberating  movements  is  in  abeyance.  In 
hysterical  anaesthesia  it  is  probably  feeling 
or  sensory  perception,  and  not  the  function 
of  the  more  immediate  sensory  apparatus, 
which  is  in  abeyance,  whilst  the  reflex 
actions  which  result  from  excitation  of  sen- 
sory nerves  are  performed  in  an  orderly 
manner.  A  patient  may  work  a  needle  with 
fingers  which  can  be  touched  or  pricked  with- 
out the  act  being  felt.  Tactile  impressions 
are  conveyed  to  the  ganglionic  centres  by 
the  afferent  nerves,  and  excite  the  action  of 
efferent  nerves  so  that  the  muscles  are  con- 
tracted. What  is  wanting  is  the  participa- 
tion of  those  higher  centres  in  which  con- 
sciousness runs  parallel  to  this  physiological 
action. 

^Etiology. — Predisposing  causes. — It  is 
probable  that  a  state  of  more  or  less  imperfect 
development  of  the  higher  nervous  centres, 
of  congenital  origin,  very  firequently  underlies 
the  various  circumstances  which  apparently 
conduce  to  the  hysterical  conditions. 

The  female  sex  is  much  more  prone  than 
the  male  to  the  affection,  which  usually  oc- 
curs between  the  ages  of  fifteen  and  thirty, 
and  most  frequently  of  aU  between  fifteen 
and  twenty.  Luxury;  iU-directed  education, 
and  imhappy  surroundings;  celibacy  where 
not  of  choice,  but  enforced  by  circumstances; 
unfortunatemarriages;  alcoholism  ;premature 
cessation  of  ovulation ;  and  long-continued 
trouble — aU  predispose  to  hysteria.  A  some- 
what frequent  antecedent  is  a  long  and 
wearisome  nursing  of  a  sick  relation,  with 
much  broken  rest.  The  disorder  is  only 
exceptionally  found  in  women  suffering 
from  diseases  of  the  genital  organs,  and  its 
relation  to  uterine  and  ovarian  disturbance 
is  probably  neither  more  nor  less  than  that 
which  obtains  in  other  neuroses.  Exception 
must  be  made  in  the  case  of  prostitutes 
affected  with  venereal  disorders,  who  are 
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very  prone  to  hysteria.  In  this  class,  how- 
ever, the  condition  is  compHcated  by  the 
physical  and  moral  influences  to  which  their 
life  subjects  them,  and  amongst  these  alcohol 
frequently  occupies  a  very  important  place. 
Like  epilepsy,  migraine,  and  some  forms  of 
insanity,  hysteria  is  prone  to  be  intensified 
at  the  catamenial  period. 

The  occm-rence  of  hysteria  (although  com- 
paratively rare)  in  males  is  sufticient  of  itself 
to  disprove  the  uterine  theory  of  causation. 

Determining  causes. — These  include  painful 
impressions  ;  long  fasting  ;  strong  emotions ; 
imitation ;  and  shock  to  the  nervous  system, 
physical  or  moral. 

Symptoms  and  Diagnosis. — In  the  limited 
space  in  which  it  is  necessary  that  the  sub- 
ject of  hysteria  should  be  treated,  it  will  be 
best  to  describe  together  some  of  the  most 
frequent  fonns  which  the  neurosis  takes,  and 
the  principles  upon  which  a  diagnosis  can  be 
made.  Hysteria  produces  symptoms  which 
may  be  referred  to  every  function  of  the  body. 
For  consideration  they  may  be  roughly  classed 
in  the  following  groups,  it  being  understood 
that  all  may  occur  either  coincidently  or  in 
succession  :  (1)  Mental  ;  (2)  Sensorij  ;  (3) 
Motor ;  (4)  Circulatory ;  and  (5)  Visceral. 

1.  Mental. — The  intelligence  may  be  appa- 
rently of  good  quality,  the  patient  evincing 
sometimes  remarkable  quickness  of  apprehen- 
sion ;  but,  carefully  tested,  it  is  foimd  to  be 
wanting  in  the  essentials  of  the  highest  class 
of  mental  power.  The  memory  may  be  good, 
but  judgment  is  weak,  and  the  ability  to  con- 
centrate the  attention  for  any  length  of  time 
upon  a  subject  is  absent.  So  also  regard  for 
accuracy,  and  the  energy  necessary  to  ensure 
it  in  any  work  that  is  undertaken,  are  deficient. 
The  emotions  are  excited  with  undue  readi- 
ness, and  when  aroused  are  incapable  of  con- 
trol. Tears  are  occasioned  not  only  by  pathe- 
tic ideas  but  by  ridiculoiis  subjects,  and  peals 
of  laughter  may  incongruously  greet  some 
tragic  annomicement.  Or  the  converse  may 
take  place  :  the  ordinary  signs  of  emotion 
may  be  absent,  and  replaced  by  an  attack  of 
coma,  convulsion,  jiain,  or  jparalysis.  Per- 
haps more  constant  than  any  other  pheno- 
mena in  hysteria  is  a  pronoimced  desu-e  for 
the  sympathy  and  interest  of  others.  This 
is  evidently  only  one  of  the  most  character- 
istic qualities  of  femininity,  uncontrolled  by 
the  action  of  the  higher  nervous  centres, 
which  in  a  healthy  state  keep  it  in  subjection. 
There  is  very  frequently  not  only  a  deficient 
regard  for  truthfulness,  but  a  proneness  to 
active  deception  and  dishonesty.  So  conmion 
is  this,  that  the  various  phases  of  hysteria 
are  often  assumed  to  be  simple  examples  of 
voluntary  simulation,  and  the  title  of  disease 
refused  to  the  condition.  But  it  seems  more 
reasonable  to  refer  the  symptom  to  imjDaLr- 
rnent  of  the  highly  complex  nervous  processes 
which  form  the  physiological  side  of  the 
moral  faculties. 


2.  Sensory. — Pain,  hypera?sthesia,  and 
anaesthesia  occur  with  perhaps  equal  fre- 
quency. The  diagnosis  of  the  hysterical 
origin  of  such  alterations  of  sensibility  is 
effected  partly  by  excluding  the  presence  of 
other  causes,  and  partly  by  consideration  of 
any  accompanying  or  antecedent  peculiarities 
of  manner  and  conduct.  Hysterical  pain, 
where  it  is  associated  with  some  evident 
local  change,  is  found  to  be  greatly  in  excess 
of  that  which  would  ordinarily  accompany 
the  observed  cause.  Where  pain  or  hyper- 
esthesia is  complained  of  in  situations  and 
of  a  character  which  would  commonly  pomt 
to  some  existing  inflammation,  it  is  necessary, 
by  examination  ofthepiilse  and  temperatm-e, 
j  to  exclude  such  a  condition.  Hysterical  pain 
is  apt  to  cease  suddenly  when  the  attention 
is  diverted,  and  to  be  increased  by  inquiry 
and  sympathy.  Some  of  the  most  common 
seats  of  pain  and  tenderness  are  the  follow- 
ing :— 

{a)  The  lower  part  of  the  side  of  the  chest 
(usually  the  left)  simulating  intercostal  neur- 
algia, but  distinguished  from  it  by  the  ten- 
derness being  widespread,  suijerficial,  and 
not  confined  to  certain  points.  Pressure  here 
will  sometimes  occasion  disturbances  of  re- 
spiration and  circulation. 

(6)  Some  of  the  vertebral  spines,  usually 
in  the  cervical  and  upjjer  dorsal  region. 
From  the  error  of  mistaking  this  for  com- 
mencing disease  of  the  vertebrae  numbers  of 
young  women  have  been  confined  to  a  couch 
for  months  or  years,  and  their  health  per- 
manently damaged.  The  points  of  diagnosis 
are  the  patient's  antecedents  :  there  is  often 
a  history  of  aphonia,  or  paralysis,  or  hysteri- 
cal fits.  Or  it  may  happen  that,  long  after 
the  pain  has  been  first  complained  of,  the 
patient  has  been  seen  to  take  a  prodigious 
amount  of  exercise  on  some  one  occasion 
without  complaint.  A  very  much  slighter 
pressure,  too,  causes  pain  than  is  at  all  usual 
in  vertebral  caries.  It  has  to  be  remembered, 
however,  that  a  patient  affected  with  verte- 
bral disease  may  also  be  hysterical. 

(c)  Acute  pain  in  a  joint,  occurring  usually 
some  little  time  after  a  slight  injury  and 
giving  rise  to  suspicion  of  inflammation,  but 
distinguished  from  this  by  the  fact  that  after 
a  few  days  of  great  pain  the  joint  does  not 
feel  hot  to  the  touch,  and  is  not  swollen,  and 
that  the  thermometer  shows  no  rise  of  tem- 
perature. The  pain  is  more  easily  excited, 
too,  by  touching  the  skin  than  by  pressing 
the  articulatory  surfaces  against  each  other. 

It  is  necessary  to  remember  that  in  loco- 
motor ataxy  there  may  be  exquisite  i>ains  (of 
a  shooting  character)  having  their  seat  in  a 
joint  or  its  neighbourhood,  and  accompanied 
by  some  localised  hypersesthesia  of  the  skin. 
The  disease  rarely  affects  young  females,  but 
it  may  do  so,  and  the  condition  is  then  ex- 
tremely liable  to  be  mistaken  for  hysteria. 
The  chief  points  of  diagnosis  are,  that  in 
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locomotor  ataxy  there  will  usually  be — (1)  ab- 
sence of  patellar  tendon  reflex;  (2)  a  pecu- 
liar character  of  the  pains — lightning-like  ; 
(3)  probably  some  analgesia  of  the  extremi- 
ties ;  and  (4)  an  ataxic  gait.     See  Tabes 

DOESALIS. 

{d)  Tenderness  of  the  mamma  or  darting 
pains  through  its  substance,  recalling  those 
of  scirrhus.  The  absence  of  any  lump,  and 
the  effect  of  engaging  attention,  will  serve  to 
insure  the  distinction. 

(e)  Pain  in  the  head  of  very  severe  cha- 
racter, '  like  a  nail  being  driven  into  the 
skull '  (clavus).  This  is  probably  neuralgic, 
and  is  by  no  means  confined  to  the  hysteri- 
cal. There  is  also  a  more  diffused  pain,  de- 
scribed as  of  great  violence  and  exceedingly 
obstinate.  This  pain  is  sometimes  suggestive 
of  cerebral  tumour,  from  which,  however,  it 
may  often  be  distinguished  by  the  fact  that 
the  ophthalmoscope  shows  no  optic  neuritis, 
and  that  there  is  no  vomiting.  But  great 
caution  is  necessary  in  coming  to  a  conclu- 
sion that  severe  and  long-continued  pain  in 
the  head  is  hysterical.  And  here  it  may  be 
well  to  say  that  in  an  acciurate  knowledge  of 
the  characteristics  of  the  disease  supposed  to 
be  simulated  Hes  the  only  safety  as  regards 
the  diagnosis  of  hysteria.  Nor  must  it  be 
forgotten  that  persons  with  serious  organic 
disease  are  frequently  affected  also  with  hys- 
terical symptoms. 

(/)  Epigastric  tenderness.  Careful  pres- 
sure will  often  show  that  the  tenderness  is  at 
the  origin  of  the  recti  abdominis  muscles, 
and  not  in  the  stomach.  But  there  is  some- 
times pain  in  the  stomach  itself,  and  this 
may  be  associated  with  disgust  for  food  or  ! 
depraved  appetite.  ! 

ig)  Tenderness  in  one  or  other  iliac  region, 
deep  pressure  upon  which  will  sometimes 
evolve  hysterical  symptoms,  and  also  in  some 
cases  of  hysterical  convulsions  wiU  check  the 
paroxysm. 

Ancesthesia  may  involve  (though  rarely) 
the  whole  body.  It  is  more  commonly  con- 
fined to  one  half,  and  this  the  left,  and  is  then 
frequently  associated  with  tenderness  in  the 
ihac  region  of  the  same  side  ;  or  it  may  be 
limited  to  a  small  patch.  The  sense  of  touch 
often  remains  whilst  painful  impressions  and 
those  of  temperature  cannot  be  perceived. 
The  anaesthesia  may  be  confined  to  the  sur- 
face, or  involve  as  well  the  deeper  structures, 
into  which  pins  may  be  stuck  without  evok- 
ing signs  of  pain.  The  left  conjimctiva  is 
often  the  seat  of  anaesthesia,  so  that  it  may 
be  touched  or  even  rubbed  without  any  reflex 
movements  of  the  eyehds  being  excited.  So 
also  the  pharynx  may  be  tickled  without 
exciting  the  ordinary  spasmodic  contraction, 
and  the  epiglottis  touched  by  the  finger  with- 
out inconvenience.  A  very  frequent  symiJtom 
is  loss  of  reflex  contraction  when  the  sole  of 
the  foot  is  tickled  with  a  feather.  This  is 
sometimes  complete ;  in  other  cases  prolonged 


titillation  will  evoke  a  plantar  reflex  of 
greater  or  less  extent.  Such  affections  of 
cutaneous  sensibility  or  of  reflex  action  may 
have  to  be  looked  for,  as  they  are  often  un- 
suspected by  the  patient  herself.  As  regards 
diagnosis,  the  existence  of  peripheral  nerve- 
lesions  may  be  excluded  by  the  absence  of 
trophic  disturbance.  The  condition  is  not 
likely  to  be  confounded  with  hemiplegia,  un- 
less perhaps  when  it  has  immediately  followed 
a  convulsive  attack,  and  is  accompanied  by 
apparent  loss  of  power  in  the  limbs.  Exami- 
nation of  the  patient  and  her  history  will 
suffice  for  the  diagnosis. 

The  other  special  senses  also  may  be  dis- 
ordered in  hysteria.  There  may  be  intoler- 
ance of  light,  subjective  sense  of  taste  or 
smell,  roaring  noises  in  the  ears ;  or,  con- 
versely, loss  of  sight  (either  in  half  of  both 
eyes,  or  in  one  eye),  loss  of  smeU,  or  taste, 
or  hearing.  Or  there  may  be  feelings  as 
of  a  limb  or  other  part  being  enormously 
enlarged,  of  the  body  being  confined  in  a 
stiff  case,  of  the  feet  being  drawn  up  by 
strings  under  them,  of  '  pins  and  needles ' 
around  the  waist,  or  of  numbness  and  cold- 
ness in  one  half  of  the  body  (almost  always 
the  left).  It  may  be  said  generally  of  the 
disorders  of  sensation  that  they  are  capri- 
cious in  their  appearance,  coming  and  going 
as  they  would  not  did  they  depend  upon  or- 
ganic disease  (this  recurrence  is  especially 
significant) ;  that  they  are  very  apt  to  ensue 
upon  some  moral  shock  or  convulsive  seizure  ; 
and  that  careful  examination  will  prove  them 
to  be  unaccompanied  by  such  other  symptoms 
as  would  be  likely  to  be  present  did  they 
depend  upon  the  organic  alteration  which 
they  simulate. 

3.  Motor. — The  principal  motor  symptoms 
in  hysteria  are  local  spasm,  more  or  less 
general  convulsion,  and  paralysis.  A  common 
symptom  of  hysteria  is  the  globus  hystericus. 
A  lump  appears  to  the  patient  to  arise  from 
the  epigastrium  like  an  egg,  and,  traveUing 
upwards  to  the  throat,  causes  a  sensation  of 
choking,  and  is  often  accompanied  by  an 
outburst  of  tears. 

Spasm  affecting  some  out  of  the  various 
muscles  concerned  in  the  respiratory  acts 
gives  rise  to  a  great  variety  of  symptoms 
highly  characteristic  of  hysteria.  There 
may  be  coiigh  of  a  pecuharly  sharp,  ringing 
character,  constant  except  during  sleep, 
unaccompanied  by  expectoration,  strongly 
influenced  by  moral  causes.  A  little  obser- 
vation will  show  that  the  cough  does  not 
occm-  when  the  patient  is  quite  alone  and 
apparently  no  one  within  earshot ;  but,  on 
the  other  hand,  is  greatly  intensified  by 
inquiry  and  solicitude.  It  ceases  during" 
sleep.  Sometimes,  instead  of  cough,  a  loud 
expiratory  sound  is  produced,  of  most  dis- 
cordant character,  resembling,  perhaps,  a 
railway  whistle,  the  quacking  of  a  duck, 
or  the  barking  of  a  dog  ;  and  this  may  take- 
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place  irregularly,  or  may  be  marked  by  a 
curiously  distinct  periodicity.    Or  there  may 
be  rapid,  deep  whooping  insj^irations,  with 
signs  of  suffocation.    Occasionally  with  the 
hysterical  cough  there  is  a  hypersecretion 
of  mucus ;  and  if,  as  often  happens,  there  is  ! 
also  disturbance  of  digestive  functions  and 
consequent  tendency  to  emaciation,  and  at 
the  same  time  such  constriction  of  the  air- 
passages  as  gives  rise  to  sibilant  rales,  a 
primd  facie  resemblance   to   phthisis  is 
presented,  which  can  only  be  distinguished 
by   prolonged  observation,   aided   by   the  | 
stethoscope  and  thermometer.     Laughing  ; 
and  crying  are  very  frequent  forms  of  ex-  j 
piratory  spasm.     Yawning,  hiccough,  and 
sneezing  are  also  met  with.    Clonic  spasm 
of  muscles,  especially  of  those  moving  the 
head  and  shoulders,  or  back,  is  not  imcom- 
mon.    Or  one  of  the  muscles  of  the  thigh 
may  be  so  affected,  and  the  apparent  pulsa- 
tion caused  by  the  rhythmical  contractions  ; 
give  rise  to  a  suspicion  of  aneurysm.  I 

Tonic  sijasm  of  one  or  more  muscles  of 
a  limb  is  stiU  more  frequent.  It  is  often 
very  obstinate,  and  after  enduring  for  months 
or  years  may  suddenly  resolve  without  any 
permanent  alteration  being  left  behind. 

Contracture  of  a  limb  thus  produced  may 
contmue  during  sleep,  and  even  resist  the 
influence  of  chloroform  inhalation,  unless 
this  is  pushed  to  its  full  extent.  Should  one 
of  the  abdominal  muscles  be  thus  affected, 
an  abdominal  tvunour  is  produced,  which 
may  be  mistaken  for  some  gi'owth  in  the 
cavity ;  and  if  the  pulsations  of  the  aorta 
should  be  communicated  to  it,  a  strong  ^jr-iwi  a 
facie  resemblance  to  abdominal  aneurysm  is 
caused.  The  best  mode  of  diagnosis  is  by 
faradisation,  which,  if  persevered  in  for 
several  minutes,  will  exhaust  the  muscular 
contractihty  and  cure  the  ailment  if  it  be  of 
this  kind.  If  it  is  not  a  '  phantom  tumour  ' 
of  this  description,  but  a  genuine  growth,  the 
muscle  will  be  contracted  by  the  current, 
and  it  may  then  be  possible  to  feel  the 
tumour  as  something  evidently  distinct  from 
the  muscle. 

Convulsive  seizures  are  of  common  occm'- 
rence,  and  are  usually  preceded  by  a  sense 
of  suffocation,  difficulty  of  swallowing,  pain 
in  the  belly  or  stomach,  headache,  vertigo,  or 
some  indescribable  sensation  in  one  of  the 
extremities.  There  is  often  a  cry  as  of  one 
being  choked,  unlike  the  peculiar  wailing 
shriek  which  ushers  in  the  epileptic  seizm'e. 
Usually  there  is  not  the  extreme  suddenness 
of  attack  which  characterises  epilepsy,  but 
the  patient  may  be  manifestly  struggUng 
against  the  seiziu'e  for  a  small  hwt  appreci- 
able interval.  When  at  last  she  falls,  she 
does  not  usually  do  so  with  violence  enough 
to  receive  severe  injury,  and  positions  of 
danger  are  generally  avoided.  The  epileptic 
often  falls  in  the  fire,  the  hysterical  patient 
never.    The  spasms  of  muscles  which  suc- 


ceed are  often  tetanic  in  character,  and 
sometimes  wear  an  aspect  of  design  —  the 
patient  grips  articles  with  her  hands  or 
teeth.  The  face  may  be  more  or  less  red. 
In  epilei)sy  it  is  usually  first  pale  and  then 
livid. 

There  is  often  more  or  less  complete 
opisthotonos,  which  is  usually  absent  in 
epilepsy.  It  has  been  doubted  whether 
consciousness  is  ever  completely  lost  in  an 
hysterical  fit ;  but  though  for  the  most  part 
perhaps  it  is  retained  during  the  attack, 
there  are  certainly  cases  in  which  it  is  to  a 
great  extent  in  abeyance.  It  is  characteristic 
of  hysteria  that,  however  rapid  and  violent 
the  contortions,  the  patient  usually  avoids 
inflicting  any  serious  injury  upon  herself. 
Dming  the  attack  gesticulations  and  lan- 
guage are  apt  to  be  used  which  may  be 
reproachful,  or  marked  by  an  amatory 
character  as  regards  some  bystander,  such 
as  is  calculated  to  cause  him  considerable 
embarrassment.  There  may  be  a  single 
convulsive  seizure,  terminated  by  a  fit  of 
weeping  and  the  passage  of  a  large  quantity 
of  almost  colourless  m-ine  of  low  specific 
gravity.  Or  there  may  be  a  succession  of 
attacks  extending  sometimes  over  several 
hours.  The  tongue  is  not  bitten.  As  a  rule, 
the  hysterical  patient  rapidly  returns  to  her 
ordinary  condition  after  the  outburst  is  com- 
pleted, and  fails  to  show  the  heaviness  and 
tendency  to  sleej)  which  is  characteristic  of 
epilepsy.  The  variety  seen  in  the  character 
of  hysterical  convulsions  suggests  that  the 
pathological  influence  involves  the  nervous 
centres,  sometimes  more  and  sometimes  less 
extensively ;  giving  rise  to  various  kinds  and 
degrees  of  muscular  movements,  from  those  of 
a  highly  co-ordinated  or  quasi-voluntary  kind, 
down  to  those  of  a  simj)ly  tetanic  form.  These 
latter  would  appear  to  indicate  either  that 
control  of  the  reflex  fimction  of  the  spinal 
cord  is  temporarily  suspended,  or  that  the 
cerebellar  influence,  as  Dr.  Hughlings  Jack- 
son thiaks,  is  being  allowed  to  have  full  play, 
owing  to  some  peculiar  condition  of  the 
cerebrum  interfering  for  a  time  with  its 
normal  power  of  antagonism.  But  it  must 
be  borne  in  mind  that  the  hysterical  patient 
may,  like  others,  become  epileptic,  and  that 
there  is  nothing  on  the  other  hand  to  ju-e- 
vent  the  chronic  epileptic  from  betraying 
occasionally  symptoms  of  hysteria.  Such 
mixed  cases  are  often  difficult  of  diagnosis, 
and  it  is  usually  only  a  prolonged  observa- 
tion which  succeeds  in  distinguishing  the 
natinre  of  the  condition.  Movements  which 
somewhat  resemble  those  of  chorea  are  occa- 
sionally met  with,  but  their  character  and 
the  surrounding  circumstances  usually  make 
it  easy  to  distinguish  them. 

Paralysis  may  affect  any  of  the  limbs  in 
hysteria,  but  paraplegia  is  the  more  usual 
form.  Hemiplegia  is  comparatively  rare. 
The  muscles  retain  their  nutrition.  There 
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is  often  at  first  a  slight  loss  of  irritability  to 
induced  currents,  but  after  a  very  few  appli- 
cations this  becomes  normal.  At  first,  too, 
considerable  electro-cutaneous  and  electro- 
muscular  insensibility  may  be  present.  If 
the  form  of  paralysis  be  hemiplegic,  the 
mouth  is  not  affected ;  if  paraplegic,  the 
sphincters  are  not  paralysed,  and  although 
incontinence  of  urine  sometimes  occurs,  there 
is  no  cystitis,  and  the  urine  does  not  become 
ammoniacal.  There  is  never  any  bedsore. 
If  the  arm  be  the  limb  affected,  and  the  ex- 
aminer, after  flexing  it  slightly,  leaves  go,  it 
will  sometimes  remain  in  the  flexed  position, 
which  it  would  not  do  in  hemiplegia.  It  is 
noteworthy  that,  in  half  the  cases  of  hysteri- 
cal paralysis,  there  is  no  history  of  antecedent 
convulsions.  Cutaneous  anaesthesia  of  the 
extremities  will  give  rise  sometimes  to  a 
pseudo-paralysis,  and  muscular  ansesthesia 
may  cause  symptoms  of  ataxy.  These  may 
be  distinguished  from  the  result  of  organic 
change  by  careful  examination.  Hysterical 
speechlessness  may  be  distinguished  from 
aphasia  by  the  patient  being  able  to  write 
down  with  great  facility  the  wishes  she  is 
unable  to  express  in  speech ;  and  from  local- 
ised paralysis  of  the  tongue,  by  her  being 
perfectly  able  to  protrude  the  organ  and  to 
swallow. 

4.  Circulatory. — There  may  be  syncope 
which  will  simulate  dying.  After  an  inde- 
scribable sensation  at  the  heart — a  fulness 
or  stifling  feeling — the  pulse  becomes  almost 
imperceptible,  the  patient  is  speechless,  and, 
for  periods  varying  in  length,  is  apparently 
in  a  most  precarious  condition,  recovery 
taking  place  after  prolonged  sighing.  Or  there 
may  be  timiultuous  action  of  the  heart.  The 
abdominal  aorta  (and  sometimes  also  other 
arteries)  is  occasionally  the  seat  of  powerful 
pulsations,  which  are  visible  in  their  effects 
upon  the  abdominal  wall  and  strongly  sug- 
gest the  existence  of  aneurysm.  The  capillary 
circulation  may  be  deranged  in  the  two 
directions  of  hyperaemia  and  ischsemia.  In 
the  former  there  is  a  patch  of  redness  of  the 
skin,  accompanied  by  a  feeling  of  burning  and 
tenderness  ;  in  the  latter,  which  is  especially 
seen  in  conjunction  with  analgesia,  the  skin 
is  pale  and  no  bleeding  follows  the  pricks  of 
a  pin.  In  a  recorded  case,  pressure  upon 
a  tender  spinous  process  checked  the  radial 
pulse  for  a  time. 

5.  Visceral. — Vomiting  is  sometimes  a 
very  obstinate  symptom,  aU  food  taken  being 
speedily  ejected,  the  condition  lasting  a  sur- 
prisingly long  time,  often  for  many  months, 
sometimes  for  years,  usually  without  so  much 
prostration  as  might  be  expected,  but  never- 
theless with  great  loss  of  weight.  Or  there 
may  be  such  an  active  aversion  from  food  as 
renders  it  very  difficult  to  support  nutrition ; 
or  a  depraved  appetite  may  cause  substances 
to  be  swallowed  which  have  no  nutritious 
property.    In  the  belly  there  is  frequently  a 


hyper-secretion  of  gas  with  spasm  of  the 
bowels,  causing  borborygmi  and  noisy  eruc- 
tations. Intestinal  gas  may  be  imprisoned 
between  two  points  of  spasmodic  contraction 
of  the  intestine,  giving  origin  to  a  tumour 
capable  of  being  moved  about  in  the  abdo- 
minal cavity,  and  of  sudden  resolution.  These 
'  balloons,'  as  they  have  been  called,  are 
probably  sometimes  mistaken  for  tumours  of 
the  spleen,  kidney,  or  other  organ.  It  is  not 
uncommon  to  have  retention  of  urine,  the 
bladder  becoming  greatly  distended,  but  con- 
tracting at  once  and  expelling  its  contents  if 
the  patient  be  placed  in  a  hip-bath,  and  a 
bucket  of  cold  water  thrown  over  the  pelvis. 
In  other  cases  there  is  an  unduly  frequent 
desire  to  empty  the  bladder,  and  there  may 
be  some  incontinence.  The  secretion  of 
urine  may  be  suppressed  almost  entirely  (but 
this  is  very  rare),  the  little  urine  that  is 
passed  containing  an  unusual  proportion  of 
urea,  which  is  also  found  in  the  vomiting 
accompanying  this  condition. 

There  is  sometimes  very  obstinate  consti- 
pation, extending  over  weeks  or  even  months, 
and  giving  rise  to  enormous  impaction  of 
faeces — occasionally  also  diarrhcea. 

Cases  occur  in  which  the  symptoms  of 
cerebro-spinal  sclerosis  of  the  disseminated 
form,  after  persisting  perhaps  for  many 
months  in  a  young  woman,  rapidly  or  even 
suddenly  disappear.  This  circumstance  is 
often  supposed  to  show  that  the  case  was  one 
of  hysteria.  It  is  probable,  however,  that  the 
view  still  generally  held  that  the  shifting  of 
loss  of  power  from  one  limb  to  another  is 
reaUy  characteristic  of  hysteria  is  quite  an 
error.  The  hysterical  woman  who  has  lost 
all  power  in  her  legs  will,  it  is  true,  very 
often  later  on  (whilst  still  paraplegic)  lose  the 
power  of  one  arm  (usually  the  left),  but  in 
the  writer's  experience  she  is  not  prone  to  lose 
the  power  in  a  limb,  then  recover  it,  and  then 
lose  it  in  another.  The  idea  of  this  shifting 
of  powerLessness  being  strongly  suggestive  of 
hysteria  has  probably  arisen  from  the  mis- 
takes in  diagnosing  as  hysteria  cases  of  dis- 
seminated sclerosis,  which  must  have  been 
continually  occurring  before  the  latter  disease 
had  been  differentiated.  So  in  regard  to 
vision.  The  hysterical  patient  will  become 
quite  blind  of  one  eye,  whilst  the  patient 
affected  with  disseminated  sclerosis  will  only 
describe  more  or  less  obscurity  of  vision. 
The  writer  cannot  call  to  mind,  since  he  has 
been  better  acquainted  with  disseminated 
sclerosis,  any  case  of  simple  hysteria  in  which 
first  one  eye  lost  some  amount  of  vision  for 
a  time,  and  recovered,  and  afterwards  the 
other  eye  behaved  in  a  similar  fashion.  This 
is  not  at  all  imcommon  ia  the  course  of  dis- 
seminated sclerosis.  The  marked  and  almost 
constant  occurrence  of  hysterical  symptoms 
in  the  earlier  stages  of  disseminated  sclerosis 
often  tends  to  obscure  the  diagnosis,  and  a 
very  guarded  prognosis  becomes  necessary. 
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It  is  common  to  class  such  cases  with  those 
•of  hysterical  paralysis;  but  it  is  probable  that 
they  are  examples  of  disseminated  sclerosis 
recovering  only  for  a  time,  as  is  characteristic 
of  the  disease.  There  is  good  reason  to  think 
that  cases  of  disseminated  cerebro-spinal 
sclerosis  are  not  at  all  infrequently  supposed 
to  be  simple  examples  of  hysteria.  The 
disease  is  characterised  in  its  early  stage  (the 
only  period  when  a  mistake  is  possible)  by 
some  general  weakness  of  limbs,  accompanied 
by  slight  tremors  on  voluntary  movement 
only,  and  an  utterance  which  is  slow  and 
drawhng,  with  occasional  slurring  of  words. 
Careful  examination,  especially  noting  the 
circumstance  that,  for  example,  the  arm  only 
shakes  when  the  patient  is  directed  to  take 
hold  of  an  object,  is  usually  sufficient  to  dis- 
tinguish the  disease  from  hysteria,  but  there 
is  sometimes  considerable  difficulty,  and 
great  caution  should  be  observed  in  avoiding 
hasty  conclusions. 

Sequelje. — Hysterical  symptoms  some- 
times pass  into  those  of  mania,  melancholia, 
and  occasionally  also  of  dementia. 

Prognosis — This  is  favourable  as  regards 
life,  death  from  hysteria  being  very  rare. 
Eecovery  for  a  time  is  common  enough,  but 
too  often  there  is  a  return  of  the  disease,  the 
symptoms  being  usually  of  a  different  kind. 
Some  patients  wiU  run  through  almost  every 
conceivable  phase  of  the  disorder  in  turn.  As 
a  rule  there  is  a  tendency  to  cessation  of  the 
disease  after  the  climacteric  period.  It  occa- 
sionally happens,  however,  that  the  disease 
is  continued  into  an  advanced  period  of  life. 

Treatment. — If  Medicine  were  in  a  posi- 
tion to  regulate  the  mode  of  life,  food,  educa- 
tion, and  especially  the  selections  for  propaga- 
tion of  the  species,  it  is  probable  that  in  suc- 
ceeding generations  hysteria  would  become 
more  and  more  rare  in  the  race.  In  many 
cases  it  can  do  but  little  for  the  individual. 
Intercurrent  maladies  must  of  com'se  receive 
the  treatment  proper  to  them.  Where  antemia 
is  present,  much  good  may  often  be  done  by 
iron.  States  of  malnutrition  tend  to  precipi- 
tate and  intensify  hysterical  symptoms  ;  and 
to  remedy  these  is  often  to  do  much  for  the 
concomitant  nervous  disorder. 

But  probably  the  greatest  amoimt  of  bene- 
fit which  can  be  brought  to  bear  upon  the 
hysterical  patient  is  through  her  surround- 
ings. A  girl  who  has  not  spoken  above  a 
whisper  for  months  whilst  at  home,  will  often 
recover  her  natural  tone  of  voice  in  a  week 
if  placed  imder  the  judicious  discipline  of 
strangers.  This  is  a  well-known  circumstance, 
a,nd  the  fact  has  tended  very  much  to  the 
belief  that  hysteria  is  simply  vicious  simu- 
lation.   Such  an  inference  is  unjust. 

That  an  altered  relation  of  the  ganglionic 
nerve-cells  to  the  blood-supply  forms  at  least 
a  part  of  the  pathology  of  hysteria  appears 
probable  from  the  effects  of  fasting  in  provok- 
ing hysterical  outbursts,  and  the  influence  of 


food  and  stimulants  in  postponing  them. 
Ammonia  inhaled  by  the  nostrils  is  a  well- 
known  and  valuable  agent  for  the  purpose. 
Alcohol  should  be  avoided  altogether,  as 
there  is  great  danger  of  excess. 

It  is  through  the  sensory  nerves  that  the 
most  rapid  influence  is  brought  to  bear  upon 
the  hysterical  condition.  Thus  cutaneous 
anaesthesia  and  hyperaesthesia  may  often  be 
rapidly  cured  by  the  aj^plication  of  strong  in- 
duced currents  to  the  affected  portion  of  skin ; 
aphonia  by  acting  in  a  similar  way  upon  the 

,  skin  covering  the  larnyx.  Paralysis  of  the 
limbs  is  in  many  cases  quickly  cured  by  the 
same  means. 

Hysterical  convulsions  may  almost  always 
be  cut  short  by  douching  the  patient  very 
freely  indeed  with  cold  water.  This  should 
be  poured  from  a  height  upon  the  face.  For 

'  a  few  seconds  there  is  no  perceptible  effect, 
then  the  breathing  becomes  gasping,  and  the 
l^atient  seeks  by  moving  away  to  avoid  any 
further  appUcation.  It  often  happens  that 
the  remembrance  of  this  treatment  serves  to 
prevent  a  repetition  of  convulsions,  but  it 

i  would  be  wrong  to  conclude  from  this  that 
the  proceedings  of  the  patient  had  been 

;  voluntary.    The  effect  of  the  cold  douche  is 

j  to  create,  tlirough  the  medium  of  the  cutane- 

!  ous  nerves,  a  sudden  change  in  the  character 
of  the  blood-cu'culation,  which  may  well  in- 
fluence the  state  of  the  ganglionic  nerve- 

!  centres.  The  supposition  seems  fair  that  to 
remember  the  shock  is  to  have  a  weak  excite- 
mentof  the  nerve-centres  which  were  strongly 
excited  by  the  application. 

Bromide  of  potassium,  which  is  of  such 
value  in  the  grand  mal  of  epilepsy,  has  no 

I  influence  in  preventing  hysterical  convulsions. 

j  In  a  doubtful  case  the  exhibition  of  this  drug 
is  therefore  useful  for  purposes  of  diagnosis. 
Valerian  (the  powder  or  tincture)  has  an  un- 
questionable effect  in  the  convulsive  and 
spasmodic  symptoms  of  hysteria,  little  or 
none  probably  upon  the  i^aralytic  phases. 
Asafostida  by  enema  is  useful  in  tjanpanites 
and  colic  of  hysterical  origm.  Small  doses 
of  strychnine  and  opium  are  useful  in  reliev- 

I  ing  some  of  the  distressing  feelings  com- 
plained of  by  hysterical  patients. 

Dr.  Weir  Mitchell,  of  Philadelphia,  has  in- 
trodiiced  a  mode  of  systematic  treatment  of 
hysteria  and  nerve  prostration,  which  has 
lent  important  aid  to  our  means  of  dealing 
with  cases  of  this  kind.  Its  introduction 
into  this  country  we  owe  to  Dr.  Playfair. 
The  treatment  essentially  consists  in  the 
comj^lete  isolation  of  the  patient,  who  lies  in 
bed  and  is  fed  and  attended  by  an  intelligent 
nurse.  Under  the  influence  of  massage  of 
the  muscles  of  the  trunk  and  extremities, 
conducted  twice  a  day  for  an  hour  or  more, 
the  patient  becomes  able  to  take  large  quanti- 
ties of  milk  (from  60  to  100  oz.  m  twenty-four 
hours),  besides  three  full  meals  of  highly 
nutritious  food.  By  these  means  the  nutrition 
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of  the  body  tmdergoes  a  remarkable  improve- 
ment, one  or  two  stone  of  weight  being  often 
added ;  the  muscles  become  firm,  the  skin 
soft  and  elastic  ;  the  complexion  assmnes  the 
hue  of  health ;  the  patient  regains  natural 
sleep  if  this  has  been  lost ;  whilst  various 
morbid  symptoms — pains,  local  tenderness, 
contracture,  loss  of  power  in  the  limbs — dis- 
appear. It  is  especially  in  cases  where  signs 
of  emaciation  have  been  present  that  this 
mode  of  treatment  achieves  extraordinary 
success. 

It  is  often  a  question  whether  the  hysteri- 
cal should  marry.  Where  the  disorder  is 
slight  and  the  general  health  is  good,  mar- 
riage may  be  advised,  supposing  that  the 
prospects  of  a  happy  union  are  favourable. 
But  in  very  severe  cases,  and  especially  when 
there  is  also  a  strong  neurotic  history  in 
the  family,  it  should  be  discountenanced. 
Nothing  but  harm  can  be  expected  from  the 
strain  of  domestic  cares  upon  a  congenitaliy 
defective  nervous  system. 

T.  BtrzzAED. 

HYSTERICAL  INSANITY.— Al- 
most every  variety  of  insanity  may  present 
in  certain  patients  features  which  are  com- 
monly known  and  termed  '  hysterical.' 
Melancholic  individuals  wiU  be  afflicted  with 
hysterical  paraplegia  or  other  paralyses. 
Some  will  become  cataleptic  or  apparently 
unconscious.  Others  will  display  all  the  phe- 
nomena of  hystero-epilepsy.  Not  infre- 
quently do  we  see  a  violent  outburst  of  acute 
mania  culminating  and  subsiding  in  a  brief 
period  of  time,  resembling  in  this  an  ordinary 
attack  of  '  hysterics.'  It  may  be  doubtful, 
however,  whether  hysterical  insanity  should 
be  looked  upon  as  a  special  variety  of  the 
malady.  It  seems  more  correct  to  look  upon 
it  as  insanity  occurring  in  hysterical  patients, 
and  characterised  by  the  phenomena  pecuhar 
to  them.  We  may  expect  sudden  changes 
of  symptoms,  sudden  improvements,  and 
sudden  relapses. 

Prognosis. — The  prognosisis  unfavourable, 
as  this  form  of  insanity  is  found  in  patients 
of  an  unstable  nervous  organisation,  prone 
to  frequent  derangement.  Even  if  recovery 
takes  place,  attacks  are  not  unlikely  to 
occur  subsequently. 

Treatment. — Suchpersons  above  all  others 
require  moral  treatment.  Medical  treatment 
should  be  directed  towards  the  improve- 
ment of  the  general  health  rather  than  the 
removal  of  special  symptoms. 

G.  F.  Blandfoed. 

HYSTERITIS  (vare'pa,  the  womb).— In- 
flammation of  the  womb.  See  Womb,  Dis- 
eases of. 

HYSTERO-EPILEPSY.  —  Synon.: 

Fr.  Hystero-JEpilepsie ;  Hysterie  JEpilepH- 
forme ;  Ger.  Hysteroe2nlej)sie. 

Definition. — A  term  applied  to  a  form  of 
hysteria  of  imusual  gravity,  the  convulsions 


in  their  violence  recalling  those  of  epUepsy, 
and  characterised  by  the  occurrence  of  re- 
markable forms  of  anaesthesia,  paralysis,  and 
contracture  of  muscles. 

Etiology. — The  condition  is  one  which 
must  be  classed  with  hysteria,  and  not  with 
epilepsy,  and  the  circumstances  which  tend 
to  the  production  of  the  former  disease  are 
here  equally  potent.    See  Hysteria. 

Symptoms  and  Diagnosis. — It  is  to  the 
French  school,  and  especially  to  Professor 
Charcot  of  Paris,  that  we  owe  the  most  im- 
portant descriptions  of  this  disease,  which 
would  appear  to  be  more  common  on  the 
Continent  than  in  England.  The  symptoms 
may  be  divided  into  : — (1)  motor ;  and  (2) 
sensory. 

1.  Motor. — Convulsive  seizures  occm:, 
preceded  by  an  hysterical  aura  (abdominal 
or  epigastric),  which  usually  gives  the  patient 
timely  warning  enough  to  enable  her  to 
place  herself  in  a  position  of  safety.  Then 
there  is  a  shriek,  the  face  is  pallid,  and  she 
faUs  (perhaps  whilst  endeavouring  to  quit 
the  room),  the  features  become  distorted, 
and  the  limbs  pass  into  a  state  of  tonic 
rigidity.  There  is  foaming  at  the  mouth, 
sometimes  the  tongue  is  bitten,  and  there 
may  be  some  clonic  convulsions  with  lividity 
of  features.  Eelaxation  of  the  muscles  and 
a  more  or  less  comatose  condition  succeed, 
to  be  followed  shortly,  however,  by  contor- 
tions and  gesticulations  of  a  violent  cha- 
racter, coarsely  suggestive  of  the  influence  of 
various  passions — wrath,  fear,  disgust,  lust. 
Or  there  may  be  meaningless  writhings,  pre- 
senting a  hideous  aspect.  To  this  phase 
sometimes  succeeds  hallucination  of  vision, 
or  of  hearing.  Rats  and  serpents  and  other 
objects  of  horror  are  seen.  The  attack  ends 
with  sobs  or  hysterical  laughter.  There 
may  remain  a  temporary  inability  to  empty 
the  bladder  or  to  swallow  food. 

Convulsive  seizures  of  this  co-ordinated  or 
purposive  character,  although  much  more 
common  in  the  female  than  the  male  sex, 
are  by  no  means  confined  to  the  former. 
The  condition  is  not  infrequently  observed 
in  boys ;  less  often  in  men.  In  the  latter 
there  is  usually  the  history  of  some  great 
moral  shock  antecedent  to  the  first  out- 
break. 

In  patients  liable  to  attacks  such  as  have 
been  described,  it  is  not  uncommon  to  find  a 
contracture  of  one  or  more  limbs.  This 
may  assume  the  hemiplegic  or  paraplegic 
form  ;  and  it  may  be  of  a  passing  character 
lasting  a  few  days  only,  or  enduring  for 
many  years.  The  attitude  may  be  either 
that  of  rigid  flexion  or  extension  ;  and  it  is 
found  to  remain  diu:ing  sleep,  only  relaxing 
under  the  profound  effect  of  chloroform 
narcosis.  The  limb  so  affected  does  not 
suffer  in  its  nutrition,  and  the  reaction  of 
the  muscles  to  electrical  currents  remains 
normal. 
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The  contractiires,  as  well  as  the  sensory 
disturbances  described  below,  may  be  said 
to  be  practically  confined  to  patients  of  the 
female  sex.  It  is  very  rare  indeed  to  find 
them  in  males. 

2.  Sensory. — It  has  been  noted  that  in 
female  patients  thus  affected  (as  indeed  is 
common  in  hysteria  generally)  there  is  apt 
to  be  a  pain  in  one  or  other  ihac  region, 
most  often  the  left,  which  is  sometimes 
constant,  and  in  other  cases  is  only  dis- 
covered by  pressure.  The  seat  of  this  pain 
is  thought  to  be  the  ovary,  and  it  is  found 
that  whilst  a  moderate  pressure  m  this 
region  may  determine  the  production  of  the 
aura  and  sometimes  of  an  hysterical  attack, 
energetic  compression  at  the  spot  will  very 
often  cut  short  the  convulsive  seizure. 

Ancesthesia  and  analgesia  are  apt  to  be 
found  sometimes  in  both  sides,  but  much 
more  frequently  in  one  half  of  the  patient's 
body,  parted  off  from  the  other  by  the  median 
line,  and  thus  involving  apparently  half  the 
head,  face,  and  trunk,  as  well  as  the  upper 
and  lower  extremities,  though  it  may  be  in 
different  degrees  of  intensity.  It  not  seldom 
happens  that  the  patient  is  herself  unaware 
of  the  existence  of  this  insensibility  until 
examination  has  disclosed  it.  The  loss  of 
sensibility  sometimes  affects  also  the  special 
senses ;  and  smell,  taste,  hearing,  sight,  and 
the  perception  of  colour,  may  each  or  all  be 
lost  on  one  side. 

Accompanying  the  analgesia  it  is  often 
seen  that  the  pin-prick  employed  to  test  the 
condition  fails  to  draw  blood  on  the  affected 
side,  whilst  readily  doiag  so  in  the  opposite 
limb. 

Where  there  is  loss  of  power  of  the  limbs 
with  contracture  and  anajsthesia  following  a 
convulsive  seizure,  it  is  not  difficult  for  the 
condition  to  be  ascribed  to  an  attack  of 
hemiplegia,  resulting  from  organic  disease, 
and  there  is  sometimes  a  doubt  on  this 
matter  which  is  not  easily  resolved.  The 
points  of  most  value  in  making  a  differential 
diagnosis  are  the  following : — (a)  The  absence 
from  the  first  of  any  deviation  of  the  tongue 
or  facial  paralysis.  After  a  time,  no  doubt, 
in  some  cases  of  hemiplegia  of  organic  origin 
these  symptoms  become  scarcely  visible,  but 
it  may  be  said  that  practically  at  the  onset 
they  are  always  present  to  a  greater  or  less 
extent.  (6)  The  extent  and  completeness  of  the 
analgesia,  especially  the  mode  in  which  it 
affects  the  trunk,  which  ordinarily  escapes 
in  hemiplegia.  Such  complete  anesthesia 
as  occurs  in  these  cases  is  rarely  observed  in 
hemiplegia  of  cerebral  origin.  In  spinal  hemi- 
plegia, again,  it  would  occupy,  as  Brown- 
Sequard  has  pointed  out,  the  side  of  the 
body  O2jposite  to  that  affected  with  motor 
paralysis.  Besides  these  there  is  rarely 
much  difliculty  in  finding  in  the  symptoms, 
surroundings,  or  history  of  the  patient,  cir- 
cumstances  which,   combined  with  those 


j  described,  throw  a  strong  light  on  the  nature 
I  of  the  condition.  The  hysterical  patient 
,  may  present,  for  example,  retention  of  urine, 
ovarian  tenderness,  and  tympanites  ;  and  in 
her  history  there  may  be  an  account  of 
aphonia,  conviilsive  seizures  occurring  under 
emotion,  hysterical  cough,  or  some  other 
feature  which  tends  to  stamp  the  case  as  one 
belonging  to  this  great  neurosis. 

Occasionally  these  contractures  remain 
permanent.  Mixch  more  frequently  they 
relax,  after  a  longer  or  shorter  period,  and 
the  relaxation  almost  always  takes  j'lace 
suddenly,  usually  under  the  influence  of 
some  moral  shock. 

It  will  sometimes  happen  that  paresis  and 
contracture  of  a  limb  will  occur  without  any 
previous  history  of  hysterical  symptoms,  and 
the  possibility  of  this  must  always  be  borne 
in  mind.  Where  there  is  during  many  hours 
a  long-continued  succession  of  fits  with  brief 
intervals  of  immunity,  considerable  doubt 
may  arise  as  to  the  nature  of  the  attacks, 
j  because  a  very  similar,  numerous,  and  rapid 
I  recurrence  of  fits  sometimes  takes  place  in 
true  epilepsy.    We  are  indebted  to  Charcot 
for  the  observation  that  whilst  in  the  case 
of  the  epileptic  seizures  of  this  kind  the 
temperature  is  observed  to  rise  greatly  (at- 
taining, for  instance,  a  height  of  105°  F.), 
j  no  such  great  increase  is  noted  when  the 
1  fits  are  of  h3-sterical  origin — a  slight  eleva- 
j  tion  only  occurring. 

I  In  cases  of  hystero-epilepsy  it  has  been 
noted  that  there  is  often  colour-blindness, 
affecting  the  eye  on  the  same  side  as  the 
hemianaesthesia— the  order  of  disappearance, 
in  most  cases,  bemg  the  following:  violet, 
green,  red,  orange,  yellow,  blue.  Violet  is 
the  colour  most  easily  lost,  red  and  blue, 
according  to  Charcot,  being  those  which 
persist  most,  except  in  those  cases  where 
achromatopsia  is  absolute — that  is,  where  the 
patient  looking  at  a  painting  sees  nothing 
but  black  and  white. 

Remarkable  results  have  been  known  to 
follow  the  application  of  metalhc  plates  and 
the  approach  of  a  powerful  magnet  to  the 
anaesthetic  side  of  the  body.  It  is  found 
that,  if  a  small  plate  of  some  metal  be 
applied  for  a  few  minutes  to  the  skin,  a 
return  of  sensibility  occurs,  touches  and 
pricks  previously  unperceived  are  felt,  and 
colour- vision  is  restored  in  the  affected  eye. 
The  particiolar  metal  which  will  eflect  tliis 
change  has  to  be  sought  by  experiment :  in 
one  person  gold,  in  another  silver,  in  others 
again  iron,  tin,  or  copper,  alone  producing 
the  effect.  So  again  it  is  stated  that  the 
approach  (without  actual  contact)  of  a  power- 
ful horseshoe  magnet  will  produce  a  similar 
effect  to  the  contact  of  a  metal.  In  either 
case,  pari  jjassu  with  the  retmn  of  sensi- 
bihty  on  the  affected  side,  it  is  noted  that 
the  other  half  of  the  body  acquires  the 
anaesthetic  state.    There  is  a  transference 
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apparently  of  the  phenomena.  The  approach 
of  a  magnet,  it  is  also  fomid,  wiU  cause  a 
contracture  to  relax,  the  relaxation  lasting 
for  many  hours.  But  in  this  case,  again, 
the  corresponding  limb  of  the  previously 
normal  side  is  found  to  present  evidence  of 
paresis.  In  two  instances  Kosenthal  and 
the  writer  have  found  defective  electrical 
excitability,  as  tested  by  sudden  interruption 
of  a  strong  voltaic  current,  in  the  cerebral 
hemisphere  opposite  to  the  side  which  is 
marked  by  anaesthetic  symptoms.  In  the 
vraiter's  own  case  the  experiment  was  fol- 
lowed by  considerable  improvement  in  the 
cutaneous  sensibility. 

Treatment. — Cases  of  hystero-epilepsy 
are  not  amenable  to  any  treatment  by  drugs. 
Powerful  moral  impressions,  especially 
energy  and  commanding  influence  in  the 
medical  attendant,  are  more  potent  than 
anything  else  in  bringing  about  recovery, 
but  it  is  not  always  that  these  can  be  brought 


to  bear.  It  is  desirable,  therefore,  that  in 
suitable  cases  the  influence  of  the  measures 
just  described  should  be  tested.  In  cases  of 
convulsion  strong  pressure  should  be  made 
upon  that  ovarian  region  in  which  tender- 
ness is  discovered.  In  examples  of  contrac- 
ture and  hemianaesthesia  an  application  of 
metallic  plates  of  various  kinds  may  well  be 
made  to  the  skin  of  the  affected  side. 

Very  useful  effects  are  often  produced  by 
the  application  of  strong  faradic  currents, 
which  may  require  to  be  persisted  in  ere  any 
influence  is  produced.  Blisters  also,  repeated 
every  three  or  four  days,  are  occasionally 
very  useful  in  causing  the  relaxation  of  a 
contractured  limb  and  the  return  of  sensi- 
bility to  an  anaesthetic  skin. 

Removal  of  the  patient  from  the  family 
circle  and  the  society  of  frightened  or  sym- 
pathising friends,  is  in  most  cases  a  sme  qua 
noti  of  successful  treatment. 

T.  Buzzaed. 


I 

ICE,  Therapeutics  of. — See  Cold,  ; 
Therapeutics  of. 

ICHORRH-SJMIA     (Jx^p,     puriform  : 

matter;   and  ai/xa,  the  blood). — A  morbid  ; 

condition  of  the  blood,  caused  by  the  absorp-  \ 

tion  of  septic  materials.    See  Pyemia;  and  ' 

SfiPTICiEMIA. 

ICHTHYOSIS  ilxOia,  a  fish-scale).  \ 
Synon.  :  Fish-skin  Disease ;  Fr.  Ichthyose ;  : 
Ger.  FischscJiuppenausscldag.  i 

Definition. — A  disease  which  has  obtained  : 
its  name  from  the  division  of  the  cuticle  into  i 
polygonal  plates  somewhat  like  the  scales  of  i 
the  fish,  although  no  overlapping  exists.  The  i 
skin  is  dry,  rigid,  rough,  and  greyish-green,  ; 
often  of  the  hue  of  the  upper  surface  of  the 
turbot ;  and  the  cuticle  exfoliates,  in  some 
places  as  dust,  in  others  as  thin  shining 
laminae  like  mica  or  bran. 

jEtiology. — Ichthyosis  may  be  regarded 
as  a  defect  of  development  of  the  skin,  usually,  : 
however,  appearing  some  months  after  birth. 
In  rare  instances  it  has  arisen  in  adults. 
Males  are  affected  twenty  times  as  often  as  : 
females.  Heredity  sometimes  obtains.  The 
degree  of  its  manifestation  may  depend  on 
various  circumstances,  especially  those  re- 
lating to  scanty  food  and  want  of  cleanliness. 
It  may  be  regarded  as  endemic  in  the  Mo- 
lucca Islands. 

Anatomical  Characters. — The  cuticle  is 
abnormally  copious;  the  fibrous  tissue  of 
the  derma  is  condensed ;  the  papiUae  are 
enlarged  and  lengthened,  and  are  sometimes 


apt  to  bleed  on  slight  injury;  the  areolar 
layer  is  lax  and  fatless,  and  the  whole  in- 
tegument wants  succulence  and  elasticity. 
Further,  the  cuticle  is  hard  and  brittle,  the 
inorganic  matter  being  increased  fourfold, 
and  it  cracks  along  the  lines  of  motion  or 
wrinkles  of  the  skin;  the  fragments  being 
powdery  upon  the  neck,  front  of  the  trunk, 
and  flexures  of  the  joints,  angular  and  pro- 
minent on  their  extensor  aspects,  and  smooth 
and  polyhedral  on  the  rest  of  the  limbs.  The 
follicles  are  filled  with  dry  epithehum  and 
sebum,  which  in  other  places  may  concrete 
and  add  to  the  thickness  of  the  crust.  The 
skin  as  a  whole  forms  coarse  wrinkles,  and 
fr-om  the  laxness  of  the  subcutaneous  areolar 
tissue  it  moves  freely  over  the  fascia.  The 
oily,  and  sometimes  the  aqueous,  secretions 
are  scanty,  an  unpleasant  odour  is  often  ex- 
haled, and  the  transparency  and  lustre  of 
the  healthy  skin  are  wanting.  The  health 
is  usually  good,  but  cardiac  hypertrophy  has 
been  noted.  The  cold  of  winter  is  felt 
severely,  and  death  often  results  from  pul- 
monary complaints. 

Modifications. — Ichthyosis  varies  accord- 
ing to  site.  On  the  limbs  it  is  most  sym- 
metrical, and  the  scales  are  largest ;  on  the 
hands  and  feet  the  cuticle  is  horny,  and  there 
are  deep  wrinkles ;  and  on  the  face  the  de- 
tached edges  of  the  plates  cause  great  rough- 
ness, and  the  complexion  is  altered  to  a 
brick-red.  Varieties  are  also  produced  by 
the  amount  of  sebum,  which  may  form  either 
thick   scales   or   projecting   spines.  Such 
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modified  forms  have  suggested  several 
Bynonyms.  Thus,  when  dryness  of  the  skin 
is  conspicuous  it  has  been  termed  xeroderma. 
"When  the  network  of  lines  bounding  the 
scales  is  regular  and  widely  stretched,  from 
the  tightness  of  the  whole  integimient,  the 
name  '  harlequin  skin  '  has  been  applied,  such 
instances  being  usually  congenital  and  the 
birth  premature.  When  the  smooth  surface 
has  a  mother-of-pearl  polish  it  has  been  called  | 
ichthyosis  nacrea.  When  the  concreted  epi-  I 
dermic  and  sebaceous  substances  resemble 
the  scales  of  reptiles,  the  term  ichthyosis 
serpentina  is  applied,  although  the  monitor 
is  the  reptile  whose  skin  it  is  most  like  ;  and, 
finally,  the  variety  in  which  long  spines  appear 
is  designated  ichthyosis  hystrix,  the  '  porcu- 
pine disease.'  Malformations  of  the  eyehds, 
ears,  and  fingers  have  been  frequently  found 
in  ichthyotic  subjects.  The  disease  has  been 
known  to  disappear  after  eruptive  fevers. 

Treatment. — The  principles  of  treatment 
are  as  foUows :  First,  we  must  promote  an 
improved  nutrition  of  the  body  by  the  use 
of  a  generous  diet,  cod-liver  oil,  arsenic,  iron, 
or  other  tonics.  Secondly,  it  is  necessary  to 
remove  the  excess  of  epidermic  matter  and 
sordes,  which  is  best  effected,  when  the  dis- 
ease is  limited,  by  resorcin  or  solutions  of 
salicylic  acid  ;  when  it  is  extensive,  by  ablu- 
tions with  soft  water  and  soft  soap,  and  espe- 
cially by  the  Tm-kish  bath  and  shampooing. 
Thirdly,  we  have  to  stimulate  the  circulation 
and  innervation  of  the  skm  by  friction  and 
inunction  with  such  substances  as  lanolin, 
cod-liver  oil,  or  cacao-butter  mixed  with  gly- 
cerine. The  salve  mulls  and  super-fatted 
soaps,  as  used  by  Unna,  give  great  relief  in 
localised  cases.  Injection  of  pilocarpine  has 
been  used  to  increase  sweating  and  thus 
soften  the  cuticle. 

Erasbius  Wilson.     E.  D.  Mapothee. 

ICTERUS  {lktls,  a  weasel ;  with  yellow 
eyes). — A  synonym  for  jaundice.  See  Jaun- 
dice. 

ICTUS  SOLIS  (ictus,  a  stroke ;  sol,  the 
sun). — A  synonym  for  sunstroke.  See  Sun- 
stroke. 

IDAHO  HOT  SPRINGS,  in  Clear 
Creek    County,   Colorado,  U.S.A.— 

Thermal  waters.    See  Mineral  Waters. 

IDIOCY  (IdiiliTTis,  a  person  private  or 
apart). — Synon.  :  Feeble-mindedness  ;  Fr. 
Demence  Innee  ;  Idiotisme  ;  Ger.  Die 
Spracheigenheit ;  Blodsinn. 

Definition. — Mental  deficiency  occurring 
diuring  infancy  or  the  early  periods  of  life. 

The  term  idiocy  is  not  a  scientific  one,  but 
it  is  convenient  to  employ  it  here  to  include 
a  class  of  maladies  which  differ  essentiallv 
from  insanity,  both  as  to  their  nature  and 
treatment.  The  strict  meaning  of  the  word 
idiot  is, '  a  solitary  one,'  but  it  has  become  so 
much  used  as  a  term  of  opprobrimn  that  it 


were  weU  if  the  phrase,  'feeble-minded,' 
could  take  its  place. 

Description. — The  teiTQ  '  idiocy  '  covers 
such  a  large  area,  and  includes  such  a  great 
variety  of  cases,  that  there  is  endless  grada- 
tion in  its  manifestations,  from  slight  depar- 
ture fi'om  a  normal  condition,  to  that  state  of 
profound  idiocy  in  which  the  unfortunate  sub- 
ject thereof  sees  nothing,  feels  nothing,  does 
nothing,  and  knows  nothing.  The  typical 
condition,  however,  is  best  illustrated  by  re- 
ference to  an  average  state.  For  the  most 
part,  the  lesion  is  not  only  a  psychical  one, 
but  profoundly  affects  the  physical,  and  fre- 
quently the  moral  life.  The  stature  is  less 
than  normal,  and  there  is  a  tendency  to 
assume  a  stooping  postiu'e.  The  skin  is  often 
coarse,  deficient  in  elasticity,  and  lax,  with 
increased  development  of  areolar  tissue. 
The  muscles  are  weak  and  flabby,  and 
resjiond  feebly  and  irregularly  to  the  action 
of  the  wUl.  The  bones  are  often  yieldmg 
and  deformed.  The  circulatory  system  is 
usiiaUy  weak,  rendering  the  f)atient  liable  to 
destructive  chilblains  and  frostbite,  inducing 
perilous  effects  from  exposure  to  a  low  tem- 
perature, and  rendering  slow  any  reparative 
process.  The  lungs  are  extremely  liable  to 
inflammatory  attacks,  both  in  their  bronchial 
tubes  and  parenchyma,  and  prone  to  tuber- 
cular disease  if  the  subject  be  resident  on  a 
clay  soil.  The  digestive  system  is  liable  to 
be  deranged  by  defective  mastication  of  food, 
and  alternately  subject  on  the  one  hand  to 
constipation  from  defective  innervation,  and 
on  the  other  hand  to  diarrhoea  from  catarrh, 
resulting  fi'om  alternations  of  temperature. 
The  sexual  functions  are  often  abnormal ; 
there  is  a  tendency  to  masturbation  very 
early  in  life,  while  puberty  itself  is  gene- 
rally delayed,  and  often  sterility  exists. 
There  is  not  infrequently  phimosis  and  un- 
descended testis  in  the  male,  and  non-de- 
velopment of  the  ovary  in  the  female.  The 
motor  functions  are  also  abnormal ;  there  is 
usually  defective  co-ordination,  resultmg  in 
a  deficiency  in  purposive  acts,  while  there 
is  a  tendency  to  the  production  of  purely 
rhj'thmical  and  automatic  movements. 
There  is  diminished  sensibility,  so  that  what 
is  painful  to  others  is  borne  with  complacency. 
Speech  is  defective,  partly  from  want  of  co- 
ordination of  the  muscles  of  the  tongue, 
partly  owing  to  malformations  of  the  mouth 
and  palate,  and  partly  to  mabdity  to  convert 
ideas  into  words.  The  sight  is  often  impaired, 
due  to  hypermetropia,  to  imperfect  retinal 
sensibility,  to  congenital  cataract,  or  to 
diminished  accommodation.  These  condi- 
tions are  frequently  associated  with  strabis- 
mus or  nystagmus.  The  sense  of  smell  is 
lessened,  and  the  discrimmation  of  odours 
almost  nil.  The  sense  of  taste  is  also  de- 
fective, leading  to  the  eating  of  things  of  an 
unpalatable  and  even  repulsive  nature.  The 
facidty  of  hearing  is  not  much  interfered  with. 
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except  in  cases  where  there  has  been  destruc- 
tive disease  of  the  ear.  The  faculties  of  ob- 
servation and  attention  are  limited.  There 
is  generally  great  fondness  for  music,  and 
simple  airs  are  often  readily  learned.  The 
memory  is  generally  good,  and  there  are 
often  instances  of  remarkable  power  in  this 
respect.  There  is  very  little  imagination  or 
ability  for  abstract  thought,  while  judgment 
and  reasoning  power  are  almost  entirely 
absent. 

Classification. — The  best  classification  of 
idiocy,  the  one  which  most  assists  in  the  pro- 
gnosis and  treatment,  is  that  which  is  based 
on  its  aetiology.  The  whole  of  the  cases  may 
be  divided  into  three  important  groups,  which 
groups  afterwards  admit  of  subdivision.  The 
primary  groups  are  : — (1)  congenital ;  (2) 
developmental ;  and  (3)  accidental. 

1.  Congenital  idiocy. — This  includes  all 
those  cases  which  at  the  period  of  birth  mani- 
fest signs  of  defective  mental  power,  asso- 
ciated usually  with  conditions  of  the  head, 
skin,  and  other  organs,  which  are  indicative 
of  a  congenital  origin.  They  are  cases  which 
have  never  possessed  ordinary  mental  power. 
The  congenital  group  contains  the  following 
subdivisions  : — (a)  strumous  ;  (&)  microce- 
phalic ;  (c)  macrocephahc ;  (d)  hydrocephalic ; 
(e)  eclampsic ;  (/)  epileptic ;  (g)  paralytic ; 
a,nd  (h)  choreic. 

2.  Developmental  idiocy.  —  The  develop- 
mental group  includes  a  smaller  number 
of  cases,  where  the  child  manifests  an  ave- 
rage intelligence  through  infancy,  or  even 
up  to  the  commencement  of  puberty,  but, 
from  causes  which  have  influenced  the  nu- 
trition of  the  embryo  during  its  intra-uterine 
life,  is  born  with  a  proclivity  to  mental  break- 
down during  one  of  the  developmental  crises ; 
the  crises  being  the  periods  of  the  first  denti- 
tion, of  the  second  dentition,  and  of  puberty. 
The  group  includes  those  cases  in  which 
speech  and  mental  faculties  are  lost  in 
children  in  whom  previously  the  intelligence 
was  good— cases  where  the  brain  and  nervous 
power  were  sufficient  for  their  early  years,  but 
are  insufficient  to  carry  them  through  evolu- 
tional stages.  They  usually  present  outward 
signs,  in  their  prow-shaped  cranium  or  other 
structural  deviations,  that  the  tendency  to 
catastrophe  was  born  with  them.  The  de- 
velopmental group  embraces  the  following 
subdivisions  : — (a)  eclampsic ;  (6)  epileptic  ; 
and  (c)  choreic. 

3.  Accidental  idiocy.  —  The  accidental 
group  includes  aU  those  cases  of  idiocy 
where  the  child  has  been  born  with  a  normal 
nervous  system,  free  from  any  present  or 
potential  defect,  when  tmfortunately  a  fall,  a 
fright,  epilepsy,  the  result  of  some  peripheral 
irritation,  disease  of  the  bones  of  the  ear 
sequential  to  measles  or  scarlet  fever,  menin- 
gitis, or  other  cause,  may  lead  before  puberty 
to  mental  break-down — a  break-down  not  of 
a  genetic,  but  of  a  purely  accidental  origin. 


The  accidental  group  includes : — (a)  trau- 
matic ;  {b)  inflammatory ;  and  (c)  epileptic 
idiocy.  For  the  group  of  idiots  produced  by 
endemic  influence,  see  Cretinism. 

jEtiology. — The  production  of  idiocy  is 
multiform  in  its  causation  :  often  more  than 
one  factor  has  been  at  work.  The  congenital 
kinds  are  produced  by  neuroses,  struma,  tuber- 
culosis, alcoholism,  over-intellectual  work, 
over-sexual  indulgence,  and  constitutional 
debility  of  the  progenitors.  Syphilis  holds 
but  a  very  unimportant  place.  Intermarriage 
of  relations,  where  there  is  a  constitutional 
taint,  in  consequence  of  its  insuring  the 
existence  of  two  potent  factors  ;  fright  and 
emotional  disturbance,  or  anxiety  of  any 
kind  on  the  part  of  the  mother  during  her 
pregnancy;  and  prolonged  parturition  and 
suspended  animation  at  birth,  are  also  to  be 
reckoned  as  causes  of  congenital  idiocy.  The 
developmental  kinds  have  their  proclivity 
given  to  them  by  causes  affecting  the  nutri- 
tive life  in  utero;  notably  emotional  disturb- 
ances, and  sickness  produced  by  the  pregnancy 
or  by  a  prolonged  sea- voyage.  The  exciting 
cause  is  a  developmental  crisis,  such  as 
occurs  at  the  periods  of  dentition,  and  the 
evolution  of  puberty.  Masturbation  is  a 
most  important  factor  in  determining  this 
kind  of  idiocy.  The  accidental  kinds  are 
produced  by  injuries  of  any  kind  to  the 
cranium,  sunstroke,  exanthematous  disease, 
tubercular  or  other  forms  of  meningitis,  in- 
anition, and  epilepsy  referable  to  worms, 
masturbation,  or  other  sources  of  peripheral 
irritation. 

Prognosis. — In  idiocy  the  future  of  the 
patient  will  be  forecast  by  reference  to  the 
nature  of  the  case.  Other  things  being  equal, 
patients  paralysed  or  epileptic  are  less  amen- 
able to  treatment  than  others,  but  the  most 
imsatisfactory  results  are  obtained  among 
cases  of  accidental  origin.  It  is  important 
to  recognise  the  fact  that  congenital  cases, 
with  marked  traces  of  their  infirmity  in  their 
faces  and  bodies,  are,  for  the  most  part,  more 
susceptible  of  improvement  than  the  develop- 
mental, and  these  again  than  the  accidental, 
who  may  have  no  appearance  of  idiocy  in 
their  faces  or  bodies;  that,  in  fact,  a  favourable 
prognosis  is  often  inversely  as  the  patient  is 
winsome,  fair  to  look  upon,  and  comely. 

Treatment. — The  treatment  of  idiocy  con- 
sists of  a  judicious  combination  of  medical, 
physical,  moral,  and  intellectual  agencies. 
The  patient  should  be  rescued  from  his  soli- 
tary Ufe,  and  have  the  companionship  of  his 
peers.  He  should  be  surrounded  by  influences, 
both  of  art  and  natiu-e,  calculated  to  make 
his  life  joyous,  to  arouse  his  observation,  and 
to  quicken  his  power  of  thought.  The  basis 
of  aU  treatment  should  be  medical  in  an 
enlarged  sense.  Success  can  only  be  obtained 
by  keeping  the  patient  in  the  highest  possible 
health.  The  dietary  should  be  liberal,  con- 
taining a  fair  proportion  of  nitrogenous  ele- 
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merits,  while  rich  also  in  phosphatic  and 
oleaginous  constituents.  The  food  should 
be  presented,  too,  in  a  form  suited  to  the 
masticatory  power  of  the  patient.  It  is  of 
importance  that  the  rooms  he  inhabits  should 
be  well-ventilated,  whilst  kept  warm ;  and 
daily  baths  with  shampooing  should  be  em- 
ployed. Of  first  importance  is  the  soil :  a  clay 
soil  is  fatal  to  all  proper  jirogress,  inducing 
tuberculosis,  and  lowering  the  vital  power. 
Physical  training  forms  an  important  part  of 
treatment.  The  attenuated  muscles  have  to 
be  nourished  by  calling  into  exercise  their 
functions,  and  the  automatic  and  rhythmic 
movements  have  to  be  replaced  by  others 
which  are  the  product  of  the  will.  The 
simplest  movements  should  be  first  taught, 
then  the  more  complex,  thus  causing  to  grow 
up  together  the  mandate  and  the  result. 
From  purposeless  acts  the  idiot  thus  builds 
up  a  series  of  co-ordinated  and  voluntary 
movements  which  are  apphcable  to  the 
wants  of  daily  life.  The  training  has  to  be 
carried  out  in  minute  detail,  so  that  every 
volvmtary  muscle  and  every  congeries  of 
muscles  may  be  called  into  action,  and 
trained  to  fulfil  with  rapidity  the  end  for 
which  they  are  designed.  The  moral  educa- 
tion is  of  paramount  importance.  The  pupil 
has  to  be  taught  to  subordinate  his  wiU  to 
that  of  another.  He  has  to  learn  obedience, 
that  right  doing  is  productive  of  pleasm-e, 
and  that  wrong  doing  is  followed  by  depriva- 
tion thereof.  Corporal  pimishment  should 
be  forbidden;  the  affective  faculties  of  the 
patient  should  be  so  cultivated  that  the 
withdrawal  of  the  love  of  his  teacher  should 
be  felt  as  the  greatest  punishment,  and  the 
manifestation  of  it  his  highest  reward.  In 
no  case  should  the  punishment  interfere  with 
hygienic  treatment.  The  intellectual  train- 
ing must  be  based  on  a  cultivation  of  the 
senses.  The  patient  should  be  taught  the 
qualities,  form,  and  relation  of  objects  by 
their  sense  of  touch;  to  apprehend  colour, 
size,  number,  shape,  and  relation  by  sight; 
to  understand  the  varieties  of  sovmd  when 
addressed  to  the  ear  ;  the  qualities  of  objects 
by  the  taste  and  smell.  These  lessons  should 
be  of  the  simplest  at  first,  and  gradually 
ciunulative.  Nothing  should  be  left  to  the 
imagination.  The  idiot  must  be  taught  the 
concrete,  not  the  abstract.  It  is  in  this  way 
we  should  give  him  the  basis  upon  which 
the  reasoning  and  reflective  faculties  can 
be  built  up.  Synchronously  with  this,  use 
should  be  made  of  the  physical  powers  which 
have  been  cultivated.  He  should  be  taught 
to  dress  and  undress  himself,  to  acquire 
habits  of  order  and  neatness,  to  use  the 
spoon  or  knife  and  fork,  to  walk  with  pre- 
cision, to  handle  with  tact.  The  defective 
speech  is  best  overcome  by  a  well-arranged 
plan  of  tongue-gymnastics,  followed  by  a 
cultivation  of  the  purely  imitative  powers. 

J.  Langdon  Down. 


IDIOPATHIC  (I'Siof,  pecuhar;  and 
Tra^of,  a  disease). — A  term  applied  to  a 
morbid  condition  when  it  arises  primarily, 
and  not  in  consequence  of  some  other  disease 
or  injm-y.  It  is  used  in  contradistinction  to 
symptomatic  and  traumatic. 

IDIOSYNCRASY  (ifiwr,  peculiar ;  aiv, 
with ;  and  Kpaais,  constitution  or  tempera- 
ment). 

Definition. — This  term,  like  many  others 
used  in  science,  has  a  more  restricted  appli- 
cation than  its  etymology  would  indicate. 
From  meaning  the  personal  constitution  of 
an  individual,  it  has  come  to  mean  any 
peculiar  and  not  obviously  correlated  re- 
actions against  external  influences  exhibited 
by  any  individual.  It  is  not  to  be  confounded 
with  'constitution,'  which  is  the  foundation 
of  the  individual,  his  powers,  capacities,  and 
j  organisation  ;  nor  with  'temperament,'  which 
denotes  the  correlation  of  powers  and  ten- 
dencies with  the  physical  conformation  of 
the  individual,  which  has  therefore  a  generic 
or  race  application,  and  which  is  defined  by 
some  writers  as  the  '  general  form '  of  the 
;  man.  Commonly,  any  single  peculiarity  of 
a  person  is  spoken  of  as  'an  idiosyncrasy,'  so 
that  one  individual  may,  in  this  sense  of  the 
word,  manifest  several  idiosyncrasies  or  per- 
sonal attributes. 

Description. — Idiosyncrasies,  so  defined, 
may  be  mental  or  physical ;  may  be  innate 
or  acquired ;  may  be  permanent  or  temporary. 

The  existence  of  idiosyncrasies  being  de- 
clared chiefly  through  the  agency  of  nerves, 
and  their  oj^erations  being  mostly  capable  of 
being  brought  imder  laws  of  innervation, 
Prochaska,  Claude  Bernard,  and  other  autho- 
rities have  regarded  them  as  'a  peculiar 
affection  of  the  nervous  system.'  But  a 
review  of  the  phenomena  admitted  to  belong 
to  the  class  wiU  be  found  to  compel  us  to 
recognise  in  many  cases  a  more  comprehen- 
sive relation,  involving  the  whole  organism, 
or  parts  of  it  other  than  the  nervous  system. 

In  the  enumeration  of  the  firmcipal  kinds 
of  idiosyncrasies,  to  purely  mental  manifes- 
tations of  likes  and  dislikes  toward  persons, 
things,  and  pursuits — affections  covered  by 
such  terms  as  'sympathy,'  'antipathy,'  'pre- 
dilection,' &c. — must  be  added  reactions  in 
which  the  mind,  the  emotions,  and  the 
organic  nervous  system  are  affected  simul- 
taneously, but  in  varying  proportions,  by 
impressions  received  through  organs  of  sense. 

For  example,  vision  may  be  the  channel 
of  affection.  Syncope  is  produced  in  some 
persons  by  the  sight  of  blood ;  or,  as  is  re- 
lated by  Prochaska,  swooning  may  invari- 
ably occur  on  the  sight  of  beetroot.  As  re- 
gards olfaction,  some  people  are  distressfully 
affected,  in  both  bodily  and  mental  ways,  by 
the  exhalations  from  certain  animals,  the  cat 
in  particular ;  in  others,  horror  and  fainting 
are  induced  by  the  odour  of  roses  or  of 
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apples.  And  so  on  through  the  rest  of  the 
senses. 

In  another  group  of  idiosyncrasies  the 
higher  nervous  centres  play  no  part,  the 
phenomena  being  of  reflex  production  through 
the  spinal  centres,  or  being  due  to  direct 
poisoning  of  the  system  or  of  organs.  Among 
foods  or  drugs  swallowed,  among  gases  or 
dusts  inhaled,  among  substances  brought 
into  contact  with  the  skin,  many,  harmless 
to  the  majority  of  men,  are  for  this  or  that 
individual  irritants  or  poisons.  For  instance, 
eggs,  honey,  sugar,  or  fish  may  produce 
gastric  pain,  nausea,  or  vomiting;  straw- 
berries are  to  a  few  persons  a  most  virulent 
poison,  producing  symptoms  of  intense  ner- 
vous shock ;  convulsive  spasms  may  be  ex- 
cited by  the  smeU  of  musk  or  civet ;  asthma 
by  the  inhalation  of  the  powder  of  ipecacu- 
anha ;  lu^ticaria  by  the  eating  of  shell-fish, 
or  even  by  the  application  of  the  yolk  of  egg 
to  the  skin. 

Some  men  there  are  love  not  a  gaping  pig ; 
Some  that  are  mad  if  they  behold  a  cat ; 
And  others,  when  the  bag-pipe  sings  i'  th'  nose, 
Cannot  contain  their  urine. 

Merchant  of  Venice. 

Idiosyncrasies  confirontiag  the  use  of  drugs 
have  a  special  interest  for  the  medical  man. 
They  may  be  of  a  qualitative  nature,  as  in 
the  production  of  unusual  symptoms  with 
dangerous  or  fatal  results  by  ansesthetics,  or 
in  iodism  ;  or  of  a  quantitative  nature,  as  in 
the  case  of  opium  and  belladonna,  minute 
doses  of  which  will  poison  some  persons, 
while  doses  of  them,  large  enough  to  destroy 
a  dozen  average  individuals,  may  be  taken 
by  one  here  and  there  with  impunity. 

The  consideration  of  this  part  of  our  sub- 
ject introduces  the  question  of  the  variations 
of  idiosyncrasies.  The  transient  oddities  of 
susceptibility  arising  in  pregnancy,  hysteria, 
and  madness,  are  excluded  by  some  authors 
from  the  category  ;  but  as  they  only  differ  in 
their  transitory  character  from  other  idiosyn- 
crasies, we  shall  here  associate  them  with 
those  modifications  of  reactive  sensibility 
to  which  the  term  is  commonly  extended. 
Seeing  that  the  causes  of  innate  idiosyn- 
crasies are  for  the  most  part  unexplained, 
we  may  search  out  in  varying  or  acquired 
idiosyncrasies  varying  correlations  which 
may  help  us  to  the  ultimate  better  under- 
standing of  the  former  group.  Thus  we 
know  that  intolerance  of  opium  may  arise  in 
some  morbid  states  the  nature  of  which  is 
fairly  known ;  that  tolerance  of,  or  compara- 
tive indifference  to,  the  same  drug  may  be 
attained  by  its  constant  use.  As  in  preg- 
nancy new  idiosyncrasies  appear,  so  age, 
habits,  and  state  of  body  may  each  and  all 
modify  the  reaction  of  any  individual  to- 
wards his  surroundings;  may  change  his 
behaviour  under  the  influence  of  drugs; 
may  at  one  time  charm  him  against  morbid 
poisons,  at  another  time  leave  him  then- 


easy  victim ;  may  make  him  inflame  some- 
times in  a  suppurative,  sometimes  in  a 
plastic  way.  From  this  point  of  view,  we- 
may,  with  Claude  Bernard,  summarise  idio- 
syncrasies as  being  '  mere  manifestations  of 
the  ordinary  laws  of  physiology.' 

Imaginary  idiosyncrasies. — Persons  are 
not  infrequently  met  with  who,  held  by 
prejudice,  or  misled  by  fancies  or  unsoimd 
judgments,  declare  that  particular  foods  and 
medicines  disagree  with  them.  It  may 
often  be  found,  on  investigation,  that  the 
assertion  is  incorrect.  The  obstacles  offered 
to  effective  treatment  by  such  fancies  are 
sometimes  of  grave  importance,  tasking 
severely  the  sagacity  of  the  medical  man  in 
the  way  of  analysis,  and  his  skill  in  the  way 
of  counteraction.  But  when  the  idea  of 
their  existence  shall  have  been  proved  in 
any  case  to  be  unfounded,  it  is  generally 
possible  to  evade  such  obstacles  by  tact,  or 
to  undermine  them  by  argument,  and,  most 
of  all,  to  dissipate  them  by  firmness. 

William  M.  Oed. 

IDROSIS  (tSpo)?,  sweat). — A  synonym 
for  hyperidrosis.  See  Sudoriparous  Glands^ 
Diseases  of. 

ILEO-TYPHUS.— A  synonym  for 
typhoid  fever.    See  Typhoid  Fever. 

ILEUM,  Diseases  of.— See  Intestines, 
Diseases  of. 

ILEUS  (fiXf'o),  I  twist). — A  synonym  for 
an  intestinal  obstruction.  See  Intestinal. 
Obstruction. 

ILIAC  REGION".— The  iHac  region,  or 
region  of  the  iliac  fossae,  is  limited  laterally 
and  superiorly  by  the  crest  of  the  ilium, 
anteriorly  by  Poupart's  ligament,  and  inter- 
nally and  below  by  the  brim  of  the  true 
pelvis  or  inner  edge  of  the  psoas  magnus 
muscle. 

Anatomical  Eelations. — That  portion  of 
the  abdominal  cavity  which  corresponds  to 
these  boundaries,  contains  the  following 
viscera  on  the  right  side  : — the  caecum,  the 
vermiform  appendix,  some  coils  of  the  small 
intestines,  and  the  ureter ;  and  on  the  left 
side  : — the  sigmoid  flexure  of  the  colon  and 
small  intestines,  and  the  ureter. 

In  front  of  the  cavity  is  the  ilio-inguinal 
region,  which  forms  its  anterior  parietes,  and 
from  which  surface  aU  examinations  of  the 
region  are  instituted.  Exploration  is  difficult 
in  obese  persons,  and  to  facilitate  it  we  must 
relax  the  abdominal  parietes  by  flexing  the 
thigh,  and  by  pressing  the  fingers  immedi- 
ately above  the  crural  arch. 

The  peritoneum  is  but  very  slightly  united 
to  the  subjacent  tissues,  and  is  easUy  separ- 
ated from  them.  It  completely  covers  in  the 
left  iliac  fossa  ;  but  on  the  right  side,  owing 
to  the  presence  of  the  cEecum,  this  invest- 
ment is  incomplete.    See  Lumbar  Eegion. 
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The  sub-peritoneal  cellular  tissue  may  be 
regarded  as  being  composed  of  two  distinct 
layers.    The  first,  immediately  beneath  the 
peritoneum,  is  a   continuation  of  the  lax 
celliilo-fatty  envelope  of  the  kidney  and 
ciecum,  passing  with  the  femoral  vessels 
into  the  crural  canal,  and  with  the  spermatic  i 
cord  into  the  scrotum.     The  deeper  or  sub- 
aponeiu'otic  layer  lies  beneath  the  sheath  of 
the  iliaco-psoas   muscle,  being  continuous  I 
above  with  the  sub -pleural  cellular  tissue,  ' 
and  accompanying  this  muscle  downwards 
as  far  as  its  insertion  into  the  lesser  tro- 
chanter. 

The  arteries  of  this  region  are  the  common 
and  external  iliacs,  and  their  branches. 

The  nerves  of  the  iliac  fossa  are  the  lum-  j 
bar  jilexus  (the  trunks  of  which  lie  in  the 
iliaco-psoas  muscle)  and  its  branches ;  and 
the  solar,  renal,  hypogastric,  and  lumbo- 
aortic  branches  of  the  sympathetic. 

The  fascia  ilia.ca  is  attached  above  to  the 
entire  inner  lip  of  the  iliac  crest.  Internally 
it  is  blended  with  the  sheath  of  the  psoas  at 
the  level  of  the  promontory  of  the  sacrum ; 
and  below  this  pomt  it  becomes  fixed  to  the 
brim  of  the  true  pelvis,  passing  behind  the 
vessels  and  giving  off  a  thin  cellular  lamella 
in  front  of  them. 

The  sheath  of  the  psoas  muscle  is  attached 
above  to  the  Ugamentum  arcuatum  internum ; 
it  encloses  the  psoas  anteriorly  (the  posterior 
portion  of  its  envelope  being  formed  by  the 
lumbar  vertebra;) ;  it  is  blended  externally 
with  the  sheath  of  the  quadratus  lumborum  ; 
whilst  internally  it  is  attached  to  the  anterior 
common  ligament.  Inferiorly  it  is  continu- 
ous with  the  fascia  iliaca. 

The  osseous  layer  corresponds  with  the 
iliac  bones. 

Pathological  and  Clinical  Relations. — 
The  viscera  which  have  been  enumerated 
above,  as  bemg  contained  in  the  iliac  region 
of  the  abdomen,  present  various  diseased  con- 
ditions, which  cannot  be  satisfactorily  dia- 
gnosed without  a  jiractical  knowledge  of  its 
anatomical  relations,  and  especially  of  the 
fasciae,  sub-aponeiu'otic,  and  ajioneurotic 
structures  of  the  iliac  region.  Thus  in  the 
right  iliac  region  the  physician  meets  with 
tumours  and  other  diseases  of  the  ctecum, 
vermiform  appendix,  and  lower  part  of  the 
ileum,  including  the  local  lesions  of  typhoid 
fever  (see  C^cum,  Diseases  of;  and  compare 
Hypogastric  Region).  In  the  left  iliac  ' 
region,  the  diseases  of  the  sigmoid  flexm-e 
possess  equally  important  relations.  The 
tumours,  extravasations,  and  abscesses,  which 
may  commence  in  the  pelvis,  freqiiently 
make  their  way  into  either  iliac  region  ;  and 
this  is  also  the  seat  of  morbid  conditions  con- 
nected with  the  ureter  in  the  middle  portion 
of  its  coiu-se,  as  well  as  partly  of  the  pain  in 
renal  calculus.  In  the  sub-peritoneal  tissue 
we  meet  with  bloody  or  urinary  infiltrations, 
ftecal  abscesses,  and  perityphlitic  or  idiopathic 


abscesses  independent  of  any  intestinal  lesion. 
Collections  of  pus  beneath  the  fascia  are 
often  dependent  on  caries  of  the  vertebrae, 
and  may  either  be  confined  to  the  iliac  fossa, 
or  lie  within  the  sheath  of  the  jDsoas  muscle 
(psoas  abscess).  Again,  huxibar  abscesses 
may  point  anteriorly,  and  be  diagnosed  by 
palpation  of  the  abdominal  walls. 

This  region  is  the  seat  of  ligature  of  the 
common,  external,  or  internal  iliac  arteries. 
The  pulsation  of  the  two  former  can  generally 
be  felt ;  and  it  must  be  borne  in  mind  that 
the  abdominal  aorta  pulsates  in  the  left  iliac 
region.  The  bowel  (large  intestine)  may  have 
to  be  opened  here,  in  cases  where  lum- 
bar colotomy  is  contra-indicated,  and  in  the 
writer's  opinion  where  it  always  shovdd  be 
done.  Edwaed  Bellamy. 

ILLUSION. — A  false  or  mistaken  per- 
ception of  one  of  the  senses,  as  when  a  person 
sees  or  hears  something,  and  takes  it  to  be 
something  else.  The  term  has  been  used  as 
synonymous  with  delusion  and  hallucination. 
Illusions  may  occur  in  the  sane  as  well  as  in 
the  insane.    See  Hallucination. 

IMBECILITY.— -See  Dementia;  and 
Idiocy. 

IMMUNITY  {immunis,  exempt).  — 
Definition. — Immunity  to  disease  may  be 
defined  as  a  condition,  natural  or  acquired, 
of  the  animal  body,  which  renders  it  re- 
sistent  to  the  invasion  of  one  or  more  infective 
disorders. 

General  Considerations. — An  animal  (or 
man)  in  such  a  condition  is  said  to  be  jjco- 
tected  against  the  particular  disease  from 
which  it  is  immime.  All  the  disorders  in 
which  the  question  of  immunity  occurs  are 
infective,  that  is,  capable  of  being  trans- 
mitted from  one  animal  to  another  by  means 
of  a  contagium  vivum,  virus,  or  ■primnry 
itfcctive  agent.  The  question  of  immunity 
is  closely  bound  up  with  the  study  of  this 
primary  infective  agent,  with  its  morpho- 
logy, its  physiological  Hfe-processes,  and  the 
modes  by  which  it  produces  its  pathological 
effects.  The  notice  here  taken  of  these  points 
must  of  necessity  be  brief;  but  they  will  be 
found  faUy  described  in  the  article  Micro- 
organisms. 

Morphology  of  the  j)ri?»cw'?/  infective 
agent.  —  In  only  a  few  of  the  infective 
disorders  in  man  is  the  primary  infective 
agent  known  (see  Micro-organisms).  In 
these  (e.g.  tubercle,  anthrax,  dij)htheria, 
glanders,  tetanus,  relapsing  fever,  erysipelas, 
fiyaemia,  actinomycosis)  specific  micro-organ- 
isms have  been  found  and  recognised  to  be  the 
cause  of  the  disease.  In  some  other  diseases — 
typhoid  fever,  cholera,  and  gonorrhcea — the 
I)roof  that  the  micro-organisms  found  are  the 
cause  of  the  diseases  is  not  yet  complete ; 
while  in  one  disease  (malaria)  there  is  some 
evidence  to  show  that  the  primary  mfective 
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agent  is  a  low  form  of  animal  life — a  Plasmo- 
dium or  amoeba-like  body.  Until  the  iden- 
tification of  the  infective  agent  in  these  and 
other  diseases  (such  as  scarlet  fever,  measles, 
small-pox,  &c.)  is  made,  the  nature  of  immu- 
nity to  them,  which  is  of  such  great  import- 
ance to  man,  must  remain  unsolved.  Of 
greater  importance  in  immunity  is  the  mode 
of  propagation  or  division  of  the  pathogenous 
micro-organisms.  Some  of  these,  such  as 
micrococci,  the  vibrio  cholerse  asiaticse,  the 
bacillus  diphtherise,  do  not  form  spores,  but 
multiply  by  fission  ;  while  others  form 
numerous  spores,  which  are  very  resistant 
to  the  external  conditions  of  moisture,  light, 
and  heat.  On  the  other  hand,  these  con- 
ditions affect  the  non-spore-bearing  micro- 
organisms, and  so  diminish  their  virulence. 
The  physiological  life-processes  of  the  patho- 
genous micro-organism  are  important  to  the 
question  of  immunity  under  two  headings. 
For  their  development  and  growth  these 
infective  agents  require  a  suitable  medium, 
which  in  any  individual  disease  is  formed 
for  them  or  by  them  from  the  fluids  of  the 
body.  In  the  interstitial  fluids  of  the  tissues, 
and  in  the  fibrin  and  proteids  exuded  from 
the  blood  ia  pathological  effusions,  these  in- 
fective agents  find  suitable  media  for  rapid 
development  and  growth,  and  from  such 
media  they  efi'ect  their  second  important 
physiological  role,  viz.  of  producing  poison- 
ous chemical  substances,  which,  circulat- 
ing in  the  body,  become  the  means  by  which 
the  primary  infective  agent  produces  the 
symptoms,  both  general  and  specific,  of  in- 
fective disorders.  Unless  the  infective  agent 
find  a  suitable  medium  on  which  to  grow, 
it  cannot  form  its  poisonous  chemical  pro- 
ducts, and  cannot  reproduce  the  disease  of 
which  it  is  the  cause.  This  fact  is  of  great 
importance  in  considering  immunity ;  and 
why  no  suitable  mediimi  is  present  in  an 
immune  animal  wiU  be  discussed  later  as  far 
as  in  our  present  knowledge  it  is  possible. 

Besides  the  fact  just  mentioned  of  the 
physiological  life-processes  of  the  infective 
agents,  there  are  others  of  equal  importance 
connected  with  the  pathological  effects  of 
these  agents.  We  have  to  take  into  account 
in  considering  immunity  the  following  patho- 
logical problems  :  (1)  the  degree  of  virulence 
or  attemiation  of  the  vims ;  (2)  the  localities 
in  which  it  grows  in  the  body  in  natural 
disease ;  with  which  is  associated  its  mode  of 
distribution  and  its  fate  in  an  animal  after 
experimental  inoculation  into  the  circulation, 
imder  the  skin,  or  into  one  of  the  cavities  of 
the  body. 

1.  Degree  of  Virulence  or  Attenua- 
tion of  the  Virus  or  Infective  Agent. 

One  of  the  facts  about  the  virus  of  infective 
diseases  which  was  sm-mised  by  clinical 
experience  and  has  been  accentuated  by  the 
scientific  work  of  recent  years,  is  that  the 
virus  exists  in  two  forms,  one  virulent  and 


the  other  attenuated.  Thus  some  cases  of 
typhoid  fever  undoubtedly  die  from  the  in- 
tensity of  the  poison,  and  may  exhibit  ana- 
tomically no  greater  changes  than  exist  in 
a  milder  but  stiU  fatal  case.  Experiments, 
however,  with  pathogenous  micro-organisms 
show  this  fact  in  a  more  exact  manner. 
Thus,  Pasteur  was  able  to  '  attenuate '  the 
bacillus  anthracis,  so  that  when  injected  into 
a  sheep  it  did  not  kill  the  animal,  but  pro- 
duced a  mild  febrUe  illness.  The  bacillus  of 
fowl- cholera  was  attenuated  in  like  manner. 
It  is  well  known  also  to  bacteriologists  that 
if  a  virulent  culture  of  bacillus  anthracis  be 
kept  for  some  time,  it  is  apt  to  become 
weakened  in  virulence ;  and  one  can  approxi- 
mately express  the  virulence  of  such  pre- 
parations as  a  '  two-days'  '  or  '  four-days' ' 
anthrax,  this  being  the  time  in  which  the 
preparation  would  kill  a  given  animal  (guinea- 
pig  or  rabbit)  when  subcutaneously  inoculated. 

Again,  if  a  virulent  culture  of  the  baciUus 
diphtherise  on  agar  be  kept  for  some  months, 
even  in  this  state  it  will  be  found  to  become 
less  virulent,  and  will  finally  die.  Other 
examples  might  be  given  of  similar  results 
with  other  pathogenous  micro-organisms. 
A  distinction  has  been  drawn  between  an 
attenuated  virus  and  a  virus  which  is  simply 
weakened  by  age  or  partial  drying,  &c.  It 
is  said  that  the  attenuated  virus  always 
breeds  true  in  artificial  cultivation  or  in 
the  animal  body,  whereas  the  slightly  toxic 
virus  may  by  manipulation  be  made  virulent 
again.  It  is,  however,  at  present  impossible 
to  generalise  on  this  point.  The  methods  of 
attenuation  which  are  in  use  are  :  (1)  the 
passage  of  a  continuous  current  of  air  through 
the  hquid  in  which  the  bacterium  is  growing ; 
(2)  the  successive  inoculation  of  the  virus 
through  a  series  of  different  animals  or  of  a 
series  of  refractory  animals  ;  (3)  the  applica- 
tion of  heat  and  of  antiseptics  to  the  virus. 
Thus  many  pathogenous  bacteria  are  attenu- 
ated by  keeping  them  at  a  temperature  of 
45°-50°  C.  for  several  hours.  Essential  oils 
(such  as  that  of  mustard)  will  also  weaken 
and,  if  in  large  quantity,  kill  pathogenous  bac- 
teria. The  difference  between  the  attenuated 
and  virulent  micro-organisms  is  not  that  they 
produce  different  chemical  products,  but  that 
the  attenuated  have  a  shorter  existence ;  that, 
even  when  they  have  outside  the  body  the 
nutrient  medium  the  most  favourable  to 
their  growth,  they  stop  growing  and  de- 
generate. This  has  been  found  by  some 
observers  also  to  occur  in  the  body  itself — in 
the  case,  e.g.,  of  the  baciUus  anthracis  when 
the  attenuated  organism  has  been  injected 
into  a  sheep.  This  tendency  of  the  attenuated 
organism  (the  vaccine)  to  die  under  favour- 
able conditions  is  an  important  point  in  con- 
nexion with  immunity.  The  natural  history 
of  epidemics  has  also  shown  that  the  virus 
may  be  a  weak  or  a  virulent  one ;  it  is  pos- 
sible that  in  a  mild  epidemic  we  have  to  do 
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with  an  attenuated  virus,  in  a  virulent  epi- 
demic with  an  intensified  one.  It  is,  how- 
ever, not  a  complete  explanation  of  the  facts, 
as  we  shall  see. 

A  weak  virus  can  in  some  instances  be 
intensified  or  made  virulent  again.  This 
has  been  done  by  repeated  cultivations  of 
the  micro-organisms  on  suitable  nutrient 
media,  or  by  passing  the  virus  through  a 
series  of  animals — e.g.  inoculating  the  lirst 
animal  with  the  micro-organism,  inoculatmg 
the  second  animal  with  the  blood  or  tissues 
of  the  first,  and  so  on,  for  five  or  ten  times. 
Cultivations  of  the  micro-organism  from  the 
last  animal  are  fotmd  to  be  very  virulent. 
The  vibrio  choleras  asiatic»  may  be  intensified 
by  this  method,  using  guinea-pigs  as  the 
animals.  Ordinary  cultivations  of  the  vibrio 
are  not  very  toxic,  but  the  intensified  virus 
causes  rapid  death.  A  similar  micro-organism 
(vibrio  Metschnikovi)  has  been  intensified  in 
like  manner. 

The  fact  of  the  existence  of  a  virus  in  two 
states — an  attenuated  and  an  intensified — ■ 
has  a  bearing  on  many  experimental  observa- 
tions on  preventive  inoculation,  which  have 
led  to  hasty  conclusions,  owing  to  the  fact 
that  the  virus  used  to  test  vaccination  was 
an  attenuated  and  not  an  intensified  one.  It 
is  evident  that  a  procedure  which  would  pro- 
tect against  the  former  might  be  ineffectual 
against  the  latter,  and  indeed  so  it  has  been 
found. 

2.  Seat  of  Growth  of  Pathogenous 
Micro-organisms  in  the  Living  Body. 

According  to  the  locality  of  growth  of  the 
virus,  infective  disorders  may  be  divided  into 
three  chief  classes :  — 

(o)  In  one,  the  infective  agent  distributes 
itself  throughout  the  tissues  of  the  body. 
Anthrax  is  a  tyi^e  of  this  class.  Wherever 
inoculated,  imder  the  skin,  into  the  peritoneal 
cavity,  into  the  circulation,  or  into  the  anterior 
chamber  of  the  eye,  the  bacillus  anthracis 
passes  to  all  the  fluids  and  tissues  of  the 
body.  Glanders  is  another  example:  from 
the  usual  seat  of  inoculation,  the  nasal 
mucous  membrane,  the  baciUus  enters  the 
cu'culation  and  the  lymph-stream. 

(rf)  In  a  second  class,  the  infective  agent 
becomes  limited  to  the  seat  of  inoculation, 
producing  its  effects  by  the  diffusion  into  the 
circulation  of  its  poisonous  chemical  pro- 
ducts. In  diphtheria,  e.g.,  the  baciUus  is 
limited  to  the  membrane,  and  is  never  found 
in  the  organs  of  the  body  ;  in  tetanus,  also, 
the  bacillus  is  limited  to  the  seat  of  inocula- 
tion. In  typhoid  fever  and  in  cholera  it  is 
also  extremely  probable  that  the  virus  is 
limited  to  the  intestinal  walls,  never  entering 
the  circulation. 

(y)  There  is  a  third  doubtfid  class,  in  which 
the  infective  agent,  although  entering  the 
circulation,  is  limited  to  the  formed  elements 
of  the  tissues.  Thus,  in  lejn-osy  the  bacillus 
is  confined  almost  entirely  to  the  interior  of 


the  cells  of  the  leprous  nodule ;  in  malaria, 
the  Plasmodium  is  in  the  red  blood-corpuscle. 

It  is  evident  that  the  question  of  immunity 
must  be  different  in  these  three  classes  of 
infective  disorders,  and  that  it  is  fallacious  to 
generalise  as  to  the  mode  of  production  of 
immunity  fi-om  experiments  performed  on 
any  individual  infective  disorder.  It  is  note- 
worthy, for  example,  that  some  of  the  in- 
fective agents,  which  are  localised  in  their 
growth  (class  2),  are  incapable  of  living  in  the 
tissues  of  the  body.  The  bacillus  dii)htheria% 
if  injected  into  the  cuculatiou  of  the  rabbit, 
rapidly  dies,  although  it  will  kill  the  animal. 

Having  shortly  discussed  the  nature  and 
effects  of  the  agents  which  cause  infective 
disorders,  it  is  necessary  to  see  more  pai-- 
ticularly  how  the  results  aflect  the  question  of 
immunity. 

Immunity  may  be  (1)  nahoral;  or  (2)  ac- 
quired. 

1.  Natural  mmiunity. — Natui'al  immunity 
includes  those  cases  in  which  man  or  any 
animal  does  not  contract  in  the  ordinary 
com-se  of  events  a  particular  infective  dis- 
order, as  well  as  those  cases  (some  of  which 
are  now  well  known)  in  which  it  is  found 
difdcult,  and,  in  fact,  impossible,  to  infect 
an  animal  with  a  particular  disease.  Such 
cases  as  these  are  the  best  examples  of 
natural  immunity.  The  injection,  for  ex- 
ample, of  a  virulent  infective  agent  into  one 
animal  will  not  kill  it,  while  a  similar  or 
even  smaller  dose  into  an  animal  of  another 
species  will  with  certainty  be  fatal.  "Warm- 
blooded animals,  therefore,  including  man, 
may,  from  this  point  of  view,  be  divided  into 
two  classes — those  which  are  susceptible  to  a 
particidar  infective  disorder,  and  those  which 
are  refractory. 

The  subject  will  be  discussed  chiefly  from 
the  animal  point  of  view,  as  this  may  help  to 
explain  the  natvu'al  immunity  to  some  dis- 
orders which  is  enjoyed  by  man.  The  dis- 
cussion of  naliural  immmiity  in  man  in- 
cludes many  other  factors  besides  the  con- 
dition of  health  of  the  tissues  of  the  body. 
1  The  questions  of  exposure  to  infection,  of 
!  susceptibility  to  disease  according  to  age, 
\  of  the  influence  of  climate  and  tempera- 
ture, would  come  more  properly  under  the 
heading  of  ^Etiology  of  Disease.  There  re- 
main, however,  these  facts  :  Man  is  sub- 
ject to  certain  infective  diseases  {e.g.  typhoid 
fever,  cholera,  scarlet  fever,  measles,  diph- 
theria, &c.),  which  are  not  prevalent  in 
animals.  Animals  (domestic  and  farm)  are 
subject  to  certain  diseases  {e.g.  swine-plague, 
contagious  plem'o-^meumonia,  distemper, 
black  leg,  &c.),  which  do  not  affect  mankind. 
And,  lastly,  there  are  certain  infective  diseases 
from  which  both  mankind  and  animals 
sufler,  viz.  tuberculosis,  anthrax,  hydrophobia, 
glanders  and  farcy,  pyemia  and  pus  infection, 
tetanus.  In  many  of  these  diseases  the 
primary  infective   agent  is  unknown ;  the 
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question  of  immunity  in  them  must  therefore 
remain  practically  open.  It  is  impossible, 
for  example,  to  discuss  the  question,  in  the 
present  state  of  knowledge,  as  to  why  animals 
do  not  get  cholera  or  typhoid  fever.  In 
others,  however,  the  virus  is  known,  and  in 
some  well  studied.  Special  interest  attaches 
to  the  question  of  immunity  in  those  diseases 
which  are  natural  diseases  in  both  man  and 
animals,  or  which  are  natural  diseases  in 
man  and  which  are  infective  to  animals  by 
means  of  inoculation  of  the  virus,  although 
these  may  not  suffer  from  them  in  the 
natiu-al  course  of  events.  We  have  in  such 
diseases  opportunities  for  experimentally  test- 
ing the  conditions  producing  immunity. 
Tuberculosis,  of  which  the  primary  infective 
agent  is  the  bacillus  tuberculosis,  is  a  natural 
disease  in  man,  cattle,  and  pigs.  Goats, 
sheep,  horses,  and  dogs  are  practically  im- 
mune to  it.  It  is  difficult,  although  not 
impossible,  to  produce  tuberculosis  in  dogs 
by  the  injection  of  the  tubercular  virus. 
Positive  results  are  obtained  with  very  large 
doses  injected  into  the  peritoneal  cavity. 
Anthrax,  a  natural  disease  in  oxen,  sheep, 
and  in  man,  is  observed  also  in  pigs,  goats, 
and  horses ;  but  experiment  has  shown  that 
adult  white  rats,  Algerian  sheep,  dogs,  and 
pigeons  are  difficult  to  infect,  and  are  in  fact 
refractory  to  the  disease.  To  diphtheria,  a 
natural  disease  in  man,  rabbits,  guinea-pigs, 
dogs,  cats,  monkeys,  and  cows  are  suscep- 
tible ;  while  rats  and  mice  are  refractory, 
being  naturally  immune  to  the  bacillus  diph- 
theriae.  To  cholera,  no  animal  can  be  said  to 
be  susceptible,  althoiTgh  the  intensified  vibrio 
cholertE  asiaticse  (Koch)  is  fatal  to  dogs  and 
guinea-pigs,  but  is  not  so  active  in  rabbits. 
In  many  instances  this  natm-al  immunity, 
as  tested  by  inoculation,  is  not  an  absolute 
quantity  :  it  is,  in  fact,  a  quality  possessed  in 
varying  degree  by  the  several  animals  called 
refractory  to  a  disease.  Thus  dogs  may  be 
regarded  as  practically  immune  to  the  bacillus 
tuberculosis,  even  large  doses  inoculated 
subcutaneously  producing  no  effect.  To  the 
bacillus  tetani  they  are  immune  to  a  less 
degree  :  a  large  dose  subcutaneously  will  be 
fatal,  while  a  small  dose  will  produce  a  mild 
illness  ending  in  complete  recovery.  Adult 
white  rats  are  refractory  to  the  bacillus  an- 
thracis  only  in  a  minor  degree.  If  a  large 
number  be  inoculated  with  a  virulent  virus, 
less  than  half  will  die  of  the  disease,  the  re- 
mainder showing  only  a  passing  illness  or  no 
illness  at  all.  Pigeons,  too,  can  be  kiUed 
with  the  bacillus,  although  many  survive  and 
show  a  lesion  at  the  site  of  inoculation.  It 
is  asked.  What  is  the  reason  of  this  immunity 
— what  physiological  difference  is  there  be- 
tween the  cow  and  the  dog,  that  the  former 
is  very  suscejitible  to  tuberculosis,  the  latter 
eminently  refractory  ?  or  between  the  French, 
Russian,  or  English  sheep  and  the  Algerian, 
or  between  the  young  rat  and  the  adult  white 


rat,  that  the  former  acquire  anthrax  and  the 
latter  not  ?  or  that  a  well-bred  pig  is  suscep- 
tible to  swine-erysipelas  and  a  mongrel  re- 
fractory ?  The  investigation  of  these  facts 
is  the  point  of  the  question  under  discussion, 
and  has  led  to  the  discovery  of  important 
facts  bearing  on  immunity  to  disease. 

2.  Acquired  immunity. — In  man  there 
is  perhaps  some  evidence  to  show  that  one 
attack  of  an  infective  disorder  j)rotects  the 
individual  against  subsequent  attacks  ;  but 
the  truth  in  the  matter  is  difficult  to  as- 
certain owing  to  the  absence  of  correct  re- 
cords. There  is  no  doubt  that  an  attack  of 
smaU-pox  is  protective,  as  the  results  of  the 
now  obsolete  inoculation  showed.  It  is,  how- 
ever, an  assumption  that  one  attack  in  every 
ease  of  an  individual  disease  confers  im- 
munity. There  is,  indeed,  some  evidence  to 
show  that  an  attack  of  erysipelas  or  of  tuber- 
culosis not  only  does  not  confer  immunity, 
but  actually  predisposes  to  subsequent  attacks. 
But  this  point  of  view  of  the  subject  is  so 

'  hedged  by  difficulties  that  little  good  would 
come  from  a  discussion  of  it.  It  will  be  best, 
therefore,  to  pass  on  to  the  question  of  im- 
mmiity  acquired  experimentally.  The  basis 
of  most  of  the  experiments  performed  is  that 
an  attack  of  a  disease  protects  against  a  siib- 
sequent  attack,  and  that,  although  the  first 
attack  must  be  mild,  it  must  not  be  too  mild, 
or  no  protection  is  afforded.  It  will  not  be 
too  much  to  say  that  all  recent  experiments  in 
immunity  have  been  based  on  the  idea  of  the 
j)rotection  afforded  by  vaccination  against 
small-pox.  See  Small-pox  ;  and  Vaccination. 

Preventive  Inoculation. — Preventive 
inoculation  has  been  claimed  to  have  been 
performed  by  three  classes  of  products — 
(1)  by  the  attenuated  virus  of  the  disease ; 

j  (2)  by  the  chemical  2n-oducts  of  the  virus 
or  primary  infective  agent  ;  (3)  by  chemical 
substances  which  are  not  the  products  of 
bacterial  growth. 

(1)  Immimity  conferred  by  the  attenuated 
virus. — There  are  now  several  examples  of 
this  known  to  experimental  science.  The 
best  is  that  of  anthrax  (Pasteur).  The 
bacillus  anthracis  when  attenuated  may  be 
obtained  as  in  two  kinds  of  vaccine,  called 

I  premier  and  deuxieme  vaccin.   The  premier 

[  vaccin  is  injected  subcutaneously  in  sheep, 
and  is  followed  after  an  interval  by  the  injec- 

j  tion  of  the  more  powerful  deuxieme.  The 
animal  is  after  a  time,  but  not  immediately, 
immmie  against  anthrax,  and  the  immunity 
lasts  probably  nine  or  ten  months.  The 
changes  which  the  inoculation  produces  will 
be  discussed  later.  Pasteur  similarly  attenu- 
ated the  bacillus  of  fowl-cholera,  and  thus 
manufactured  a  vaccine  against  the  disease. 
It  has  not  been  found  possible  to  attenuate 
the  virus  of  all  diseases  so  that  a  vaccine  can 
be  prepared.  The  attenuated  cultures  of  the 
bacillus  tetani  do  not  confer  immunity  against 
subsequent  inoculations  of  virulent  cultures- 
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of  the  bacillus;  rabbits,  however,  have  been 
made  immune  by  injecting  the  bacillus  and 
treating  the  animals  subsequently  with  tri- 
chloride of  iodine.  This  substance  prevents 
the  i'atal  result,  but  appears  to  allow  the 
bacillus  to  grow  sufficiently  to  produce  im- 
munity. Tizzoni  and  Catani,  utilising  the 
fact  that  dogs  and  pigeons  are  refractory  to 
tetanus,  obtained  a  vaccine  from  the  blood  of 
these  animals  after  they  had  been  inoculated 
with  the  bacillus  tetani,  which  produced  an 
illness  but  not  death.  This  vaccine  wiU  be 
the  subject  of  further  consideration.  The 
bacillus  diphtherire  which  has  been  attenuated 
simply  by  the  acje  of  the  culture  does  not  act 
as  a  vaccine.  Brieger  and  Franckel  have, 
liowever,  found  that  a  three-weeks-old  broth- 
culture  of  the  bacillus,  when  warmed  to 
G0°-70°  C,  protects  guinea-pigs  against  a 
subsequent  inoculation  of  the  virulent  bacil- 
lus, provided  that  the  second  inoculation  does 
not  take  place  until  fourteen  days  after  the 
first.  Beliring  also  obtained  a  diphtheria  vac- 
cine by  growing  the  bacillus  with  trichloride 
of  iodine.  By  different  methods,  therefore,  an 
attenuated  virus  can  be  obtained  which  will 
act  as  a  vaccine.  The  method  employed  by 
Pastem-  for  obtaining  an  attemiated  virus  of 
hydi'opliobia  is  described  elsewhere.  See 
Hydrophobia. 

(2)  Immunity  conferred  by  the  chemical 
jjrod'iicts  of  the  virus  or  primary  infective 
agent. — There  are  a  few  examples  which 
show  that  the  chemical  products  of  the  virus 
may  afl'ord  a  certain  amount  of  protection 
against  a  subsequent  inoculation  of  the 
virulent  virus.  Thus,  with  anthrax,  the 
bacilhis  was  grown  in  solution  and  killed  by 
heat ;  the  solution  remaining  acted  as  a 
vaccine  against  anthrax  (Toussaint,  ChaiT- 
veau).  Similarly  with  the  bacillus  pyocyaneus 
(the  bacterium  of  blue  j)us)  and  with  the 
vibrio  cholerte  asiaticas.  The  products  of 
the  bacillus  tetani  can  serve  as  a  vaccine  if 
treated  by  heat.  Cultm-es  of  the  bacillus  are 
liltered  to  remove  the  micro-organism  and 
subsequently  heated  to  between  50° and  60°  C; 
when  the  liquid  is  repeatedly  injected  into 
rabbits  the  animals  are  rendered  immune  to 
the  disease  (Vaillard).  Instead  of  heat,  a 
solution  of  iodine  may  be  used  to  weaken  the 
poison.  To  hog-cholera,  the  infective  agent 
of  which  is  the  cocco-hacillus  sii  iim,  immu- 
nity may  be  produced  in  rabbits  by  heatmg 
to  between  54°  and  58°  C.  the  blood  of  animals 
killed  by  the  micro-organism.  It  is  probable 
hi  this  case  that  the  vaccine  is  really  the 
chemical  products  of  the  cocco-bacillus.  In 
many  instances  of  chemical  vaccination  the 
vaccine  is  inadequate,  and  the  injection  of 
vaccinating  fluid  must  be  regularly  performed 
before  protection  against  the  disease  is  ob- 
tained. It  has  been  stated  that  one  class 
of  bacterial  products,  viz.  albiunoses,  is  very 
efScient  as  a  vaccine,  but  this  has  not  been 
confirmed. 


(3)  Immunity  conferred  by  chemical  sub- 
stances of  a  non-bacterial  origin. — Most  of 
the  facts  ascertained  under  this  heading  are 
still  sub  judice,  but  they  promise  a  fruitful 
field  for  investigation.  Wooldridge  showed 
that  some  protection  in  rabbits  was  afforded 
against  anthrax  by  the  intravenous  in- 
jection of  a  solution  of  tissue-fibrinogen, 
a  peculiar  form  of  globulin  obtained  from 
certain  tissues ;  and  that  this  effect  of  pro- 
tection was  intensified  if  the  baciUus 
anthracis  was  previously  grown  a  short  time 
in  the  solution  of  fibrinogen,  and  removed 
before  the  solution  was  used  as  a  vaccine. 
These  experiments  were  the  starting-point 
of  many  others  which  tended  to  show  that 
there  existed  a  class  of  bodies  provisionally 
called  '  defensive  proteids,'  which  were  vac- 
cines for  individual  infective  disorders.  Thus 
experiments  have  been  performed  to  show 
that  the  blood  and  spleen  of  animals  natu- 
rally refractory  to  a  disease  contain  chemical 
bodies  ('  ferments  '  or  '  proteids  ')  capable  of 
vaccinating  against  the  disease.  The  blood 
of  the  dog,  an  animal  reh-actory  to  anthrax, 
e.g.,  has  been  said  to  contain  a  '  ferment ' 
wliich  is  a  vaccine  against  the  bacillus 
anthracis ;  and  the  spleen  of  the  rat,  which 
is  also  refractory  to  the  same  disease,  is  said 
to  contam  a  vaccinating  globuhn.  These  ex- 
Ijeriments  have  not  been  confirmed,  and  the 
vaccinating  influence  of  these  bodies  is  very 
slight,  if  it  exists  at  all. 

Changes  occurring  in  the  Animal 
Body,  the  Result  of  Inoculation. — The 
injection  of  the  attemiated  virus  or  of  the 
bacterial  chemical  products  produces  a  defi- 
nite illness  which  is  transient :  it  consists  in  a 
rise  of  body-temperature,  lasting  a  variable 
time,  and  a  few  general  symptoms,  described 
as  malaise  and  lassitude,  &c.  The  intimate 
chemical  changes  are  but  little  known. 
Some  of  the  exiteriments  which  have  been 
performed  are,  however,  not  without  interest. 
Immimity  to  the  bacillus  tetani  has  been 
conferred  on  rabbits,  as  previously  stated,  by 
treating  the  animals  with  trichloride  of 
iodine ;  the  animals  were  subsequentlj'  ino- 
culated with  the  bacillus.  The  blood  drawn 
after  some  days  from  the  carotid  artery  was 
found  not  only  to  confer  immunity  against 
the  bacillus  tetani  in  mice,  which  are  very 
susceptible  to  the  disease,  but  to  destroy  the 
tetanus  chemical  ijoison  (Behring  and  Kiti- 
sato).  Pigeons  and  dogs  are  refractory  to 
tetanus  ;  inoculations  with  the  bacillus  made 
the  animals  ill,  but  did  not  cause  death, 
the  animals  being  after  treatment  immune 
agamst  the  injection  of  very  virulent  cul- 
tures of  the  bacillus.  The  blood-serum  of 
these  protected  dogs  killed  tlie  tetanus  poison 
(outside  the  body)  and  conferred  perfect  im- 
munity on  another  dog  and  on  mice,  but  did 
not  protect  rabbits  and  guinea-pigs  against 
inoculations  with  the  bacillus  (Tizzoni  and 
Catani).    In  the  case  of  rabbits  protected 
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against  hog-cholera,  the  seram  of  the  blood 
acts  as  a  vaccine  against  the  cocco-baeillus 
suum,  but  it  possesses  no  bactericidal  or 
anti-toxin  property,  and  does  not  attenuate 
the  bacillus  (Metschnikoff).  This  change  in 
the  blood  shown  in  these  experiments  with 
tetanus  or  hog-cholera  is  a  remarkable  one, 
and  cannot  at  present  be  expressed  in  any 
chemical  terms.  The  experiments  require 
confirmation.  The  fate  of  the  attenuated 
virus  in  the  body  has  been  studied  with 
somewhat  fruitful  results.  In  anthrax  it 
may  be  limited  to  the  site  of  inoculation,  or 
it  may  to  some  extent  distribute  itself  over 
the  body,  especially  in  the  spleen.  In  either 
ease  it  dies,  becoming  degenerated.  A  similar  \ 
effect  has  been  observed  when  the  virulent 
virus  has  been  inoculated  into  a  protected  or 
a  refractory  animal.  It  is  noticeable  that  in  [ 
many  cases  protective  inoculation  is  effec- 
tive for  only  a  very  short  period,  reckoned 
by  days,  while  in  other  eases  there  is  no  pro- 
tection until  after  a  certain  period  reckoned  : 
by  days,  and  that  '  vaccinated '  animals  in-  I 
oculated  with  the  virulent  virus  before  this 
period  has  elapsed  actually  show  a  greater 
susceptibility  to  infection  than  the  non-vac- 
cinated. 

Nature  of  Immunity. — The  intimate 
changes,  both  chemical  and  anatomical,  oe- 
ciu-ring  in  the  bodies  of  immune  animals 
are  imperfectly  known.  It  is  not,  therefore, 
surprising  that  an  explanation  of  the  real 
nature  of  immunity  is  not  at  present  forth- 
coming. Both  in  natural  and  acquired  im- 
munity there  is  an  antagonism  between  the 
body  and  the  invasion  of  the  virus  or  pri- 
mary infective  agent — an  antagonism  which 
results  in  the  victory  of  the  tissues.  In  sus- 
ceptible animals  there  may  be  some  antago- 
nism, but  the  virus  is  triumphant.  The 
question  is,  "What  is  there  in  the  body  of  an 
immune  animal  which  antagonises  the  growth 
of  the  virtis,  preventing  it  producing  its 
chemical  products,  which  are  the  cause  of 
death  ?  Does  the  antagonistic  agent  reside 
in  the  fluids  of  the  body  or  in  the  cellular 
elements  ?  Is  immunity  a  question  of  chemi- 
cal antagonism  or  one  of  vital  antagonism — 
the  combat  of  cells  against  the  virus  (phago- 
cytosis) ?  Much  harm  has  undoubtedly 
been  done  by  generalising  from  isolated  ex- 
periments. The  virus  acts  in  a  particular 
manner  in  individual  infective  disorders :  in 
anthrax  it  is  diffused  through  the  body,  in 
diphtheria  it  is  localised  to  the  throat,  and  in 
tetanus  to  the  seat  of  inoculation,  as  already 
stated.  It  is,  therefore,  improbable  that  the 
explanation  of  conferred  immunity  is  the 
same  in  all  disorders ;  and,  as  we  have  seen, 
no  single  method  of  conferring  immunity  is 
common  to  all  infective  diseases.  "With  vac- 
cines which  consist  either  of  the  attenuated 
virus,  or  of  the  chemical  products  of  the 
virus,  it  is  important  to  bear  in  mind  the 
following  considerations.     The  attenuated 


virus  injected  into  an  animal  produces  an 
illness  by  means  of  the  chemical  products  it 
forms,  which  are  carried  through  the  blood 
and  lymph-stream  over  the  body.  These 
products  are  formed  slowly,  and  are  elimi- 
nated slowly,  so  that  their  effect  on  the 
tissues  is  a  prolonged  one,  lasting  probably 
after  all  evident  symptorns  have  subsided. 
These  products,  at  any  rate  in  the  case  of 
the  bacillus  anthracis,  are  of  the  same  nature 
as  those  produced  by  the  virulent  bacillus; 
they  may,  therefore,  by  their  specific  action 
prepare  the  tissues  for  receiving  a  larger 
dose  of  the  poison — they  may  accustom  the 
animal  to  the  bacterial  poison.  This  idea  is 
rather  confirmed  by  the  fact  that  in  some 
cases  (e.g.  diphtheria)  the  animal  is  not  im- 
mune until  some  time  after  vaccination ; 
if  inoculation  with  the  viriJent  virus  is 
made  before  the  period  has  elapsed,  the 
animal  dies  more  quickly  than  usi^al.  In 
the  case  of  some  chemical  poisons  this  action 
is  well  known,  as  in  the  establishment  of  the 
'  morphine-habit,'  and  it  has  been  demon- 
strated with  snake-poison  (Sewall)  and  the 
poison  of  Ahrus  precatorius  (jequirity). 
Both  these  poisons  bear  a  close  relation  to 
some  bacterial  poisonous  products ;  and  in 
both,  repeated  small  doses  protect  an  animal 
against  a  single  large  and  fatal  dose.  "With 
a  living  virus  the  case  is,  however,  different : 
the  eiiect  of  a  chemical  poison  lasts  but  a 
short  time ;  that  of  a  living  virus  is  constantly 
increasing  tmtil  the  susceptible  animal  dies. 
"We  are  still,  therefore,  confronted  with  the 
question  why  the  virulent  virus  does  not 
produce  its  fatal  results  in  a  protected  or 
refractory  animal.  No  bacterium  will  flourish 
unless  it  has  a  suitable  medium  ;  and  patho- 
genous micro-organisms  are  pecuUarly  sen- 
sitive to  their  surroundings.  The  vaccine 
may  change  the  cultivating  medium  usually 
existing  in  the  susceptible  animal,  so  that 
the  virulent  virus  will  not  develop ;  and  this 
is  in  accord  with  the  fact  that  experimental 
vaccination  confers,  as  a  rule,  a  very  tem- 
porary protection.  The  isolated  experiments 
which  have  been  adduced  to  prove  that  the 
cultivating  media  (i.e.  the  fluids  of  the  body) 
are  so  altered  in  both  natural  and  acquired 
immunity  that  they  are  inimical  to  the  pri- 
mary infective  agent,  are  not  very  satisfac- 
tory. The  foUowing  examples  may  be  quoted 
as  showing  that  no  explanation  of  the  problem 
is  at  present  complete  from  a  study  of  the 
experiments  already  performed.  The  blood- 
serum  of  the  rabbit,  an  animal  susceptible  to 
anthrax,  kills  the  bacillus  anthracis ;  while 
the  blood-serum  of  the  dog,  an  animal  refrac- 
tory to  anthrax,  is  not  harmful  to  the  bacillus. 
Sirnilarly,  the  serum  of  a  vaccinated  sheep  is 
not  more  harmful  to  the  bacillus  anthracis 
than  that  of  an  unvaccinated.  The  experi- 
ments with  the  serum  of  rabbits  protected 
against  hog-cholera  have  already  been  quoted. 
Such  experiments  are,  however,  not  conclu- 
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sive,  as  serum  does  not  exist  as  such  in  the 
living  body;  and  immunity  may  still  be  foimd 
to  be  in  part  effected  by  altering  the  cultivating 
medium  in  the  living  body.  In  one  case  of 
vaccination  (that  for  tetanus)  there  is  a  pro- 
found change  in  the  blood ;  the  experiments 
have  already  been  quoted.  In  them  it  was 
shown  that  after  a  dog  had  been  inoculated 
with  tlie  tetanus  bacillus  its  blood-serum  had 
the  power  not  only  of  conferring  immunity  on 
another  dog  and  on  mice,  but  of  killing  the 
tetanus  chemical  poison.  The  supposed  sub- 
stance has  been  called  tetanus  '  anti-toxin.' 

Phagocytosis. — The  chemical  examina- 
tion of  immune  animals  is  of  great  importance; 
but  the  facts  now  known  are  so  inconclusive 
that  it  is  impossible  to  state  their  exact  bearing 
on  the  question  of  immimity.  An  anatomical 
study  of  the  tissues  of  immune  animals  has 
led  to  the  discovery  of  interesting  facts,  deal- 
ing chiefly  with  the  fate  of  the  vums  when  it 
is  injected  into  protected  animals  or  those 
naturally  immune.  The  theory  of  phago- 
cytosis is  held  by  Metschnikoff  to  explain  the 
phenomena  of  natural  and  acquired  immunity. 
Phagocytes  are  cells  wliich  have  the  power 
of  takiag  into  their  interior  solid  particles, 
dead  or  living ;  and  are  of  two  kinds.  One 
form,  called  microj^hof/es,  are  the  leucocytes 
or  migratory  cells  of  the  body,  with  a  lobed 
or  multiple  nucleus ;  the  other  kind,  macro- 
phages,  are  such  as  'the  fixed  cells  of 
connective  tissue,  the  hning  cells  of  the 
pulmonary  alveolus,  and  all  other  cells  capa- 
ble of  taking  in  solid  particles,  and  con- 
taining a  single  large  nucleus  less  easily 
stained  than  that  of  the  microphages.'  Ac- 
cording to  this  theory,  natural  immimity  is 
due  to  the  fact  that  the  phagocytes  take  into 
their  substance  the  virtolent  virus  when  it 
gains  entrance  into  tlie  body  and  destroy 
it.  In  animals  susceptible  to  any  particular 
disease,  on  the  other  hand,  the  phagocytes, 
althoTagh  they  may  take  in  the  virus,  are 
unable  to  destroy  it ;  it  gains  the  upper  hand 
and  produces  the  disease.  In  acquired  im- 
munity the  phagocytes  are  so  affected  that 
they  are  enabled  to  successfully  combat  the 
micro-organism  and  destroy  it,  losing  this 
acquired  property  when  the  animal  becomes 
again  susceptible,  as  it  usually  does.  The 
fact  that  leucocytes  ingest  particles  has  long 
been  known ;  they  are  active  agents  in  the 
normal  absorption  of  fats  from  the  intestine, 
and  in  normal  conditions  they  have  been 
foimd  to  contain  some  of  the  numerous  bac- 
teria of  the  intestinal  contents.  Metschnikoff 
has  made  an  extensive  investigation  into 
two  cases  of  natural  immunity,  viz.  that 
of  the  pigeon  and  of  the  adult  white  rat 
against  anthrax.  Although  the  immrmity 
is  not  perfect,  many  animals  recover  from 
the  inoculation  of  virulent  baciUi  anthracis  ; 
and  in  such  cases  he  has  stated  that  there  is 
an  abundant  phagocytosis,  the  microphages 
and  macrophages  containing  the  majority  of 


the  injected  bacilli.  When  abundant  phago- 
cytosis does  not  occur,  the  animal  becomes 
affected  with  anthrax  and  eventually  dies. 
The  bacilli  injected  are  not  solely  the  dead 
ones,  but  are  in  many  instances  at  least  living. 

When  protected  animals,  moreover,  are  in- 
oculated with  a  virulent  virus,  Metschnikoff 
states  that  an  abundant  phagocytosis  occurs  ; 
for  example,  in  animals  vaccinated  for  autlnrax 
by  the  attenuated  virus.  Also  in  rabbits  vac- 
cinated against  hog-cholera  in  the  manner 
already  described,  when  they  are  inoculated 
with  the  virulent  cocco- bacillus  suum,  these 
baciUi  are  taken  up  by  the  microphages  and 
macrophages  and  destroyed  by  them.  In 
this  case,  although  the  blood-seriun  is  a  vac- 
cine, it  cannot  kill  or  attenuate  the  bacillus  ; 
and  Metschnikoff  concludes  that  it  probably 
stimulates  the  phagocytes.  In  other  cases  it 
is  supposed  that  the  chemical  products  of  the 
virus  (such  products  being  the  vaccine)  attract 
the  leucocytes  to  the  spot,  and  stimulate  them 
to  attack  the  bacteriimi.  Some  chemical 
substances  are  known  to  attract  leucocytes, 
others  to  repel  them ;  the  former  are  de- 
scribed as  exerting  a  positive  chemotaxis,  the 
latter  a  negative.  Chemotaxis  is  an  observed 
phenomenon ;  but  as  a  theory  in  connexion 
with  phagocytic  immunity  it  fails  to  explain 
what  gives  the  power  to  the  leucocyte  and 
other  cells  of  the  immune  animal  to  destroy 
the  virulent  virus.  The  exact  role  which 
phagocytosis  plays  in  immimity,  and  that 
which  the  chemical  constituents  of  the  body 
play,  must  at  present  remain  unsettled. 

Immunity  and  Cure  of  Disease. — The 
question  of  immunity  is  closely  connected 
with  that  of  the  cure  of  disease.  In  the  jjre- 
sent  state  of  knowledge,  but  Uttle,  except  of 
a  theoretical  kind,  can  be  said  on  this  point. 
Immunity  is  the  prevention  of  the  growtli 
of  a  virus  after  it  has  been  introduced ;  cure 
is  the  prevention  of  its  further  growth  after 
its  development  has  commenced  and  the 
symptoms  of  disease  have  already  appeared. 

Antagonism  of  infective  agents. — Only 
brief  notice  can  be  taken  of  this  point.  The 
growth  of  two  infective  agents  may  be  con- 
current in  the  same  animal  body.  They 
may  or  may  not  neutralise  each  other.  The 
concurrent  or  after  development  of  pus 
micro-organisms  in  connexion  with  tubercle, 
diphtheria,  and  typhoid  fever  is  known — 
here  there  is  no  antagonism.  There  are, 
however,  several  experimental  examples  of 
antagonism  of  micro-organisms.  Thus  the 
bacillus  pyocyaneus  or  its  products  will 
counteract  the  bacillus  anthracis ;  and  it  has 
been  stated  that  the  bacillus  pneumoniae 
(Friedlander)  and  the  micrococcus  erysij^e- 
latis  will  each  counteract  the  bacillus  an- 
thracis. Such  isolated  facts  as  these  are  not 
without  importance,  as  they  indicate  one 
method  by  which  it  may  in  the  future  be 
found  possible  to  treat  an  infective  disorder. 

Sidney  Martin. 
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IMPETIGIWODES.  —  Impetiginous; 
that  is,  having  the  character  of  impetigo ; 
hence,  eczema  impetiginodes.  See  Im- 
petigo. 

IMPETIG-O  (Lat.  A  scabby  eruption)  

Synon.  :  Impetigo  Contagiosa ;  Porrigo  Con- 
tagiosa ;  Pustular  Dermatitis. 

Definition. — An  inflammation  of  the  skin 
attended  with  a  vesico-pustular  eruption, 
which  is  easily  reproduced  by  inoculation. 

J^TIOLOGY. — One  of  the  most  interesting 
facts  with  regard  to  pus  formation  in  the  skin 
is  the  ease  with  which  it  can  be  inoculated, 
producing  an  eruption  which  mider  favourable 
conditions  develops  into  impetigo.  The  im- 
portant point  is,  that  the  soiu-ce  from  which  the 
pus  is  derived  does  not  much  affect  the  cha- 
racter of  the  eruption ;  it  may  be  obtained 
from  another  pustular  eruption,  a  whitlow,  or 
even  a  boil,  or  some  other  source  ;  and,  pro- 
vided the  inoculation  is  made  under  favour- 
able conditions  for  its  development,  a  vesico- 
pustular  eruption  on  the  skin  is  the  result.  It 
is  true  that  some  forms  of  pus  are  more  active 
or  virulent  than  others  ;  but  the  general  fact 
holds  good,  that  all  pustular  eruptions  are 
inoculable.  From  this  we  should  expect  that 
impetigo  would  be  a  local  affection,  and  more 
or  less  of  traumatic  origin  ;  and  this  is  gene- 
rally the  case.  The  development  of  pustules 
may  occur  in  the  course  of  many  diseases  of 
the  skin,  such  as  eczema,  scabies  and  morbus 
pedicularis,  but  in  all  these  cases  the  forma- 
tion of  pus  is  not  a  necessary  part,  but  rather 
an  accident  of  the  inflammatory  process.  It 
will  be  seen  from  the  above  that  impetigo  is 
not  a  well-defined  disease  like  psoriasis  or 
zona,  but  simply  a  local  pustular  eruption. 
As  all  forms  of  impetigo  are  inoculable,  it  is 
not  necessary  to  draw  any  distinction  between 
impetigo  and  'impetigo  contagiosa.'  It  would 
be  impossible  to  describe  every  circiimstance  i 
iinder  which  impetigo  may  occur.  In  its  best- 
known  and  most  common  form  it  is  met  with 
on  the  scalp  and  face  of  the  poor  and  dirty 
children  of  our  large  towns,  and  is  often 
associated  with  pediculi  capitis.  In  these 
cases  the  pustules  are  so  quickly  broken  by  | 
the  scratchmg  of  the  child  that  they  are  sel- 
dom seen  in  a  perfect  state.  On  examining 
the  head  we  find  scabs,  which  mat  the  hair 
together  and  cover  a  superficial  excoriation. 
The  pus  is  often  transferred  from  the  scalp, 
by  scratching,  to  the  nose  and  lips,  in  which 
region  the  real  character  of  the  eruption  can 
be  more  easily  examined. 

Diagnosis. — The  following  points  will  es- 
pecially distinguish  impetigo  from  ordinary 
eczema :  (1)  Each  spot  appears  as  a  single 
vesicle  or  small  group  of  vesicles,  without 
the  surrounding  skm  being  red  and  inflamed, 
very  unlike  the  first  appearance  of  a  patch 
of  eczema ;  (2)  it  is  easily  inoculated ;  (3)  it 
is  usually  misymmetrical,  and  more  distinctly 
a  local  affection  than  eczema ;  (4)  it  is  un- 


attended with  itching,  unless  complicated 
with  pediculi  or  eczema;  (5)  it  is  almost 
entirely  a  disease  of  the  poor  and  dirty  classes, 
and  chiefly  confined  to  children ;  (6)  the 
children  who  suffer  long  from  it  are  always 
pale  and  badly  nourished ;  (7)  pediculi  capitis 
being  the  most  common  cause,  it  follows  that 
the  occiput  is  the  most  common  primary  seat 
of  the  disease  ;  it  is  thence  transferred  to  the 
nose  and  corners  of  the  mouth,  or  from  per- 
son to  person;  (8)  when  the  occiput  is  af- 
fected, the  glands  in  the  neck  are  quickly 
enlarged. 

Treatment. — Impetigo  of  the  scalp  is 
easily  cured  by  white  precipitate  ointment, 
which  heals  the  sores  and  at  the  same  time 
removes  the  cause.  On  the  body  the  best 
local  application  is  a  thick  lotion  made  of 
calamine,  zinc  oxide,  and  Ume-water;  this 
should  be  painted  on  with  a  brush  and  allowed 
to  dry  on,  so  that  a  crust  is  formed.  If  pus 
i  collects  imder  this  crust,  it  should  be  removed, 
and  the  excoriated  surface  painted  again  with 
the  lotion.  When  the  crusts  remain  firmly 
attached,  the  cure  is  soon  effected.  Tonics, 
especially  iron  and  wine,  are  useful;  and 
attention  must  be  paid  to  diet. 

Robert  Liveing. 

IMPETIGO    CONTAGIOSA.  — 6'ee 

Impetigo. 

IMPOTEH'CY  (in,  not;  and  potens, 
capable). — Synon.  :  Fr.  Impuissance  ;  Ger. 
Impotenz. 

Definition. — Impotency  may  be  defined 
as  incapacity  in  the  male  for  copulation,  and 
is  to  be  distinguished  from  sterility,  that  is 
incapacity  for  procreation.  Cases  of  impreg- 
nation without  penetration  have  been  re- 
corded, but,  as  a  rule,  impotency  involves 
sterility.  A  man  may  be  sterile  without 
being  impotent. 

Impotency  may  be  complete  or  partial, 
permanent  or  temporary. 

Causes. — -Deformity,  congenital  or  ac- 
qufreti.,  of  the  external  genitals  may  produce 
impotency.  Extreme  degrees  of  epispadias 
or  hypospadias,  or  a  permanent  rudimentary 
condition  of  the  penis,  may  cause  it.  Ele- 
phantiasis of  the  penis  or  scrotum,  a  large 
hydrocele  of  the  tunica  vaginalis,  a  large 
irreducible  scrotal  hernia,  or  tumours,  benign 
or  maUgnant,  of  the  penis  may  mechanically 
hinder  penetration.  Cicatrices,  resulting  from 
wotmds  or  disease  of  the  penis,  a  rigid  con- 
tracted frenum  praeputii,  or  even  a  permanently 
adherent  prepuce  may  cause  such  distortion 
of  the  organ  during  erection  as  to  render 
copulation  impossible. 

Usually,  however,  impotency  is  of  nervous 
origin.  Erection  of  the  penis  is  caused  by  an 
increased  inflow  of  blood  combined  with 
diminished  outflow.  The  latter  is  effected  by 
compression  of  the  dorsal  vein  at  the  root  of 
the  penis  by  fibres  of  the  accelerator  urinae 
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muscle.  The  increased  inflow  is  dne  to  re- 
laxation of  the  muscular  fibres  in  the  supply- 
ing arteries  and  in  the  cavernous  tissue  of 
the  penis.  This  relaxation  is  produced  by 
the  nervi  erigentes,  which  transmit  impulses 
originating  in  the  ganglion  cells  of  the  erec- 
tion centre  in  the  lower  part  of  the  spinal 
cord.  This  centre  is  itself  excited  either 
reflexly  by  stimulation  of  peripheral  nerve- 
endings,  or  perhaps  sometimes  automatically 
by  the  quantity  or  quality  of  the  blood  sup- 
plied to  it.  Partial  or  complete  loss  of  the 
glans  penis  may  thus,  by  destruction  of  the 
nerve-endings,  impair  or  prevent  the  reflex 
excitation  of  this  centre.  But  it  is  also  con- 
nected by  fibres  in  the  spinal  cord  with 
higher  centres  in  the  cerebrum,  which  can 
inhibit  or  excite  its  action.  Impotency  may 
therefore  result  from  distm-bance  of  the  due 
relation  between  the  several  parts  of  this 
complex  nervous  apparatus,  or  from  injury, 
disease,  or  degeneration  of  it. 

Impotency  of  nervous  origin  may  be  classi- 
fied    psychical,  irritable,  Sindi  parahjiic. 

Psychical  impotency  results  from  the  un- 
due predominance  of  the  cerebral  inhibiting 
centres.  In  newly  married  men,  who  have 
previously  led  chaste  lives,  it  may  be  induced 
by  want  of  self-confidence — excessive  appre- 
hension of  inability  to  perform  well  the  duty 
of  the  sex,  a  feeling  which  is  often  greatly 
aggravated  by  the  perusal  of  the  productions 
of  quacks  and  other  impostors.  In  such 
cases  a  tonic  may  be  prescribed,  and  the 
patient  be  dii'ected  to  abstain  from  all 
attempts  at  intercourse  whilst  under  treat- 
ment ;  and  we  may  rest  satisfied  that  not 
many  days  will  pass  over  before  nature 
asserts  her  empire.  Encouraging  assurances 
will  do  more  in  effecting  a  cure  than  stimu- 
lating medicines,  or  any  sort  of  medical 
treatment.  A  single  success  banishes  at  once 
all  fears,  and  gives  secmity  for  the  future. 
But  in  cases  where  excessive  venery  or 
masturbation  has  been  practised,  there  may 
be  diminished  excitability  of  the  lumbar 
centre.  The  condition  is  usually  of  very 
brief  duration.  More  rarely  impotency  may 
be  experienced  in  attempted  intercourse 
with  one  person  and  not  with  others.  Pos- 
sibly the  inhibition  in  such  cases  is  reflex, 
and  excited  by  some  peculiarity  in  the 
female. 

Irritahle  impotency  is  the  result  of  undue 
excitability  of  the  nervous  centres.  It  occurs 
after  habitual  masturbation  or  excessive 
venery.  The  semen  is  ejaculated  before  pene- 
tration has  been  effected,  and  the  erection 
speedily  subsides. 

Paralytic  impotency  may  be  due  to  injury, 
disease,  or  degeneration  of  the  nervous 
centres.  The  numerous  recorded  cases  where 
impotency,  permanent  or  temporary,  has  fol- 
lowed injuries  to  the  head  or  back,  can  only 
be  explained  by  the  assumption  of  some 
affection  of  the  nervous  system.  Diseases 


and  injuries  of  the  spinal  cord,  prodiicing 
paraplegia,  necessarily  prevent  active  copiila- 
tion ;  but  if  the  spinal  lesion  be  above  the 
erection  centre,  erection  and  connexion 
might  be  possible,  the  man  being  a  passive 
agent.  Cases  are  recorded  where  even 
impregnation  has  occurred  in  such  condi- 
tions. 

Some  drugs  are  credited  with  producing 
impotence.  Arsenic,  according  to  Charcot, 
when  taken  for  a  long  time,  has  this  effect, 
but  virility  is  regained  when  the  drug  is  no 
longer  taken.  Opium-eating  and  excessive 
indulgence  in  tobacco  have  been  similarly 
accused.  Diuretics,  as  the  nitrate  of  potas- 
sium and  bicarbonate  of  sodium,  are  weU 
known  to  act  as  anaphrodisiacs. 

Virility  is  more  or  less  affected  by  con- 
stitutional diseases.  Few  complaints  have 
greater  influence  in  impairing  the  genera- 
tive fimctions  than  those  of  the  kidney. 
In  irritative  dyspepsia,  with  deposits  in 
the  urine  of  earthy  phosphates  or  oxalate 
of  lime,  there  is  generally  some  inability. 
Impotency  in  these  cases  is  only  one  of 
the  manifestations  of  defective  assimilation 
and  depressed  vital  force.  In  diabetes  and 
albi^minuria  the  reproductive  organs  are 
weak  and  often  quite  inactive,  but  may 
regain  tone  as  the  organs  are  restored  to 
a  healthy  state.  Gout  and  hepatic  disorder 
also  may  temporarily  produce  a  similar 
condition. 

Impotency  sometimes  occurs  in  middle  life 
without  any  obvious  cause.  In  such  persons 
the  writer  has  noticed  a  constitutional  change 
similar  to  that  which  occurs  in  eunuchs,  but 
less  marked.  They  have  been  observed  to 
grow  sleek  and  corpulent,  to  have  a  scanty 
beard,  and  to  be  indisposed  to  active  muscu- 
lar exertion.  In  general  they  evince  no  un- 
happiness  at  their  altered  condition.  In 
atonic  impotency,  the  external  organs  afford 
indications  of  the  want  of  power.  Not  only 
are  the  testicles  soft  and  flaccid,  from  the 
absence  of  blood  in  the  vessels  and  sperm 
in  the  tubes,  but  the  penis  is  small  and 
shrivelled,  and  the  glans  relaxed.  The  scro- 
tmn  is  also  loose.  These  parts  are  pale, 
feel  cold,  and  their  sensibility  to  contact  is 
diminished. 

Treatment. — Certain  medicmes,  reputed 
to  possess  the  property  of  stimulating  and 
invigorating  the  sexual  organs,  have  been 
classed  as  a.phrodisiacs,  and  some  of  them 
are  said  to  be  used,  especially  in  the  East,  by 
the  sensualist,  to  excite  the  organs  when  ex- 
hausted by  satiety  and  excess.  Several  act 
on  and  stimulate  the  urinary  organs,  and 
thereby  give  temporary  power  to  the  function 
of  erection  ;  but  they  produce  little  or  no  effect 
on  the  special  sexual  organs.  They  determine 
blood  to  the  penis,  and  cause  morbid  erec- 
tions, without  any  voluptuous  sensations  and 
desires.  Such  ajopears  to  be  the  character  of 
the  influence  produced  by  cantharides,  the 
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most  common  of  this  class  of  medicines,  and 
the  chief  ingredient  of  quack  medicines  for 
impotency.  There  are,  however,  certain  cases 
in  which  cantharides  is  useful.  In  an  atonic 
state  of  the  organs,  in  which  the  erections 
are  feeble,  imstable,  and  insufficient,  ten  to 
fifteen  minims  of  the  tinctiure  may  be  given 
every  three  or  four  hours  for  a  short  time 
before  the  occasion  arises  for  the  exercise  of 
the  sexual  functions.  Diluted  phosphoric 
acid,  phosphate  of  iron,  strychnine,  and 
ergot  of  rye  are  remedies  which  may  be 
given  in  impotency.  The  conditions  to  which 
these  aphrodisiac  remedies  are  chiefly  ap-  [ 
plicable  is  when  the  intromittent  organ  is 
but  feebly  excited,  and  does  not  maintain 
the  physical  state  necessary  for  penetration, 
during  the  period  of  congress.  Such  tor- 
pidity may  exist  in  persons  in  whom  desires 
are  at  times  strongly  felt,  and  the  fanctions 
of  the  testicles  properly  performed.  In 
these  eases,  also  in  timid  persons,  and  in 
others  whose  organs  are  inexcitable  from  long 
disuse,  stimulating  treatment  may  conduce  j 
to  success,  and  ensure  confidence  for  the  j 
futm-e.  But  these  remedies  exert  no  influ- 
ence in  a  constitutional  apathy  of  the  sexual 
functions.  They  have  rarely,  also,  more  than 
a  temporary  effect ;  and  in  persons  advanced 
in  life,  when  the  parts,  having  fulfilled  their 
office,  are  experiencing  their  natural  decline, 
they  operate  injuriously,  and  tend  to  produce 
congestion  of  the  prostate  and  local  disease. 
In  those  cases  in  which  the  sexual  organs  I 
are  weakened  or  prematurely  exhausted  by 
excess,  they  are  likewise  hurtful,  as  well  as 
firuitless.  After  such  abuses  a  period  of  re- 
pose is  required  ;  and  by  the  avoidance  of  all 
soiurces  of  excitement,  and  by  diet  and  reme- 
dies adapted  to  invigorate  the  body,  such  as 
the  preparations  of  iron,  a  gradual  restora- 
tion of  the  procreative  functions  may  be 
hoped  for. 

ICleetricity  is  a  remedy  of  some  efficacy  in 
certaia  forms  of  impotency.  Interrupted 
currents  (faradic)  may  be  passed  in  two 
directions,  from  the  perineum  to  the  glans 
penis  in  cases  of  defective  erectile  power, 
and  from  the  groin  along  the  spermatic  cord 
to  the  testicles  in  cases  where  these  organs 
are  soft  and  flaccid,  and  where  secretion  is 
languid.  The  results  are  often  disappointing. 
Still,  a  few  applications  of  the  electric  ciu:- 
rent,  by  rendering  the  glans  more  sensitive, 
may  cause  a  more  persistent  distension  of  the 
organ  under  the  natural  excitement.  Electro- 
magnetism  sometimes  succeeds  in  impotency 
of  this  character  in  rousing  a  dormant  power, 
causing  secretion  to  be  resumed  and  erections 
to  return.  The  special  treatment  required 
in  cases  due  to  injury  of  the  central  nervous 
system,  after  recovery  firom  head-symptoms, 
is  the  use  of  electricity,  applied  from  the 
occiput  along  the  spine.  See  Stekility  in 
THE  Male. 

T.  B.  Curling.    Jeremiah  McCarthy. 


IMPULSE  {impello,  1  thrust  forwards). 
A  sensation  of  a  stroke  communicated  to 
the  hand,  for  example,  by  the  action  of  the 
heart  or  by  the  pulsation  of  an  aneurysm ;  or 
by  the  sudden  movement  of  a  fluid  when 
agitated  in  any  way  (see  Physical  Examina- 
tion). The  term  is  also  employed  in  con- 
nexion with  a  mental  condition  in  insanity. 
See  Insanity,  Varieties  of. 

IMPULSIVE  INSANITY.— See  In- 
sanity, Varieties  of. 

INCARCERATION  (m,m;  andcarcer, 
a  prison). — That  condition  of  a  hernia  in  which 
it  cannot  be  reduced,  on  accoimt  of  obstruc- 
tion at  the  neck  of  the  sac  or  from  some 
other  cause.    See  Hernia. 

INCOHERENCE  (m,  not;  con, 
together;  and  licereo,  I  stick). — Inconsecu- 
tive or  'wandering'  thought,  as  expressed 
in  speech.    See  Consciousness,  Disorders  of. 

INCOMPETENCE  (m,  not;  and 
competo,  I  meet  accurately). — In  its  general 
sense  this  term  signifies  inability  of  a  part 
to  perform  its  functions.  It  is  mainly  ap- 
plied to  imperfection  in  the  closing  apparatus 
of  an  orifice,  such  as  the  valves  of  the  heart 
(insufficiency)  or  the  pylorus.  See  Heart, 
Valves  and  Orifices  of.  Diseases  of. 

INCOMPRESSIBLE.— Incapable  of 
perceptibly  yielding  to  pressure.  Usually 
applied  to  the  pulse.    See  Pulse. 

INCONTINENCE  (m,  not ;  and  con- 
tineo,  I  hold). — In  medical  language  incon- 
tinence signifies  inabihty  to  retain  the  urine 
or  faeces,  so  that  they  are  discharged  in- 
voluntarily. See  Defecation,  Disorders  of; 
and  Micturition,  Disorders  of. 

INCUBATION  (incubo,  1  hatch).— 
Definition. — The  development  of  disease 
from  infecting  particles,  and  the  time  occu- 
pied in  the  process. 

Period  of  Incubation. — The  period  of 
incubation  is  the  interval  between  exposure 
to  infection  and  the  appearance  of  the 
resulting  disease.  It  is  divided  into  two 
stages — those  of  latency  and  of  invasion. 
The  one  has  reference  to  supposed  changes  in 
the  infecting  particles,  the  other  to  noticeable 
changes  in  the  health  of  the  person  infected. 
The  first  stage  is  of  variable  duration  and 
without  definite  symptoms ;  and  in  the  second 
stage  the  disease  is  progressing  and  the  pa- 
tient is  said  to  be  '  sickening  for  it,'  its  dura- 
tion being  nearly  constant  for  each  special 
disease.  The  division  is  not  well-marked. 
There  are  changes  in  the  so-called  latent 
period  which  do  not  always  escape  detection, 
while  those  of  the  invasion  have  often  to  be 
considered  as  part  of  the  disease.  Where  the 
latent  stage  is  much  prolonged  a  dormant 
period  is  inferred,  for  it  is  possible  that  in- 
fection may  remain  in  the  body  for  a  time 
dormant.    This  term  is  only  apphcable  ia 
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certain  conditions  under  which  infection  is 
transmitted ;  and  instead  of  speaking  of  the 
long  intervals  of  inactivity  at  which  epi- 
demics recur  as  periods  of  latency  or  of  in- 
cubation, it  is  to  these  periods  of  quiescence 
that  the  term '  dormant '  should  be  restricted. 

The  results  of  septic  infection  are  mani- 
fested in  the  body  without  any  true  or  defi- 
nite interval  of  incubation. 

Incubation  properly  refers  only  to  the 
latent  periods  of  infection  in  the  acute  spe- 
cific diseases;  still  it  is  sometimes  convenient 
to  reckon  the  period  of  incubation  as  extend- 
ing to  the  full  development  of  the  more 
characteristic  signs  of  each  of  these  diseases. 

The  duration  of  this  period  differs  for 
different  classes  of  infectious  diseases,  and  in 
a  less  degree  for  each  disease.  It  varies  within 
certain  limits  for  tlie  same  disease,  but  is  suf- 
ficiently constant  to  afford  some  distinctive 
characters  useful  in  diagnosis,  and  a  know- 
ledge of  which  is  essential  to  preventive 
medicine.  The  germs  of  all  the  infective 
diseases  are  reproduced  in  the  bodies  of  the 
sick ;  to  stop  infection  the  susceptible  who 
have  been  exposed  to  it  should  not  mix  with 
others  till  the  incubation-period  has  passed 
with  no  signs  of  illness.  Hence  it  is  impor- 
tant to  ascertain  the  laws  regulating  the  in- 
cubation of  each  specific  infection,  and  to 
define  the  Hmits  of  variation.  The  invasion- 
stage  of  all  these  diseases  is  already  infectious. 

1.  Variola  and  Vaccinia. — In  small-pox, 
after  infection,  the  eruption  occurs  in  four- 
teen days,  and  marked  ULness  begins  two  days 
sooner.  This  is  so  well  established  as  to 
afford  a  guide  to  the  soiu'ce  of  infection,  by 
which  it  may  frequently  be  discovered.  Dr. 
Gregory's  experience  only  furnishes  one  case 
in  which  the  interval  was  prolonged  to  fifteen 
days.  As  short  an  interval  as  twelve  days 
may  be  met  with,  though  rarely,  in  small- 
pox modified  by  vaccination  or  by  a  previous 
attack.  Small-pox  by  inoculation  is  developed 
in  nine  days  ;  a  local  vesicle  appears  on  the 
fourth  day,  there  is  glandular  sympathy  on 
the  sixth,  and  febrile  disturbance  on  the 
seventh  and  eighth  days.  Exactly  this 
course  is  observed  in  vaccinia  resulting  from 
vaccination. 

2.  Varicella. — Chicken-pox  has  an  incu- 
bation-period varying  from  ten  or  twelve  to 
fifteen  or  even  nineteen  days.  The  eruption 
begins  with  the  first  symptoms  of  illness. 

3.  Morbilli. — Measles  has  twelve  to  four- 
teen days  of  incubation,  reckonmg  to  the  full 
rash,  or  eight  to  ten  days  from  infection  to 
the  sickening.  The  latent  period  may  be  only 
foiu:  or  six  days,  that  of  invasion  may  extend 
to  six  instead  of  four  days.  The  general 
experience  of  schools  and  hospitals  gives  ten 
days  from  the  eruption  in  the  first  cases  to 
the  appearance  of  the  rash  in  the  next  series 
of  attacks.  Measles  results  firom  inoculation 
in  seven  or  eight  days;  the  shortest  instance 
from  infection,  one  of  fifty  cases  traced  by 


the  writer,  was  eight  days ;  the  two  longest, 
sixteen  and  eighteen  days  ;  but  it  may  pos- 
sibly extend  to  twenty-one  days. 

4.  Bubella. — Rubella  has  an  incubation- 
period  of  not  less  than  ten  to  fourteen  days, 
frequently  extending  to  seventeen  or  twenty- 
one  days.  A  short  illness,  not  exceeding  one 
day,  precedes  the  rash. 

5.  Mumps. — Mumps  usually  takes  firom 
fourteen  to  twenty-one  days  for  incubation  ; 
the  shortest  period  is  ten  days ;  the  longest 
that  has  come  imder  the  writer's  observation 
was  twenty-two  days.  Symptoms  referable 
to  the  invasion- stage  may  be  noticeable  for  a 
week  before  the  swelling  of  the  parotids  ;  the 
latent  stage  may  continue  from  eight  days  to 
twenty. 

6.  Pertussis. — This  generally  has  one  week, 
or  even  two,  of  incubation  before  the  first 
febrile  and  catarrhal  symptoms  appear ;  there 
is  often  a  latent  period  of  only  four  or  five 
days,  as  some  cough  may  precede  the  fever. 
The  distinctive  cough  is  seldom  heard  tiU. 
after  the  second  week ;  the  shortest  period  in 
which  it  has  been  known  to  occur  is  eight 
days. 

7.  Influenza. — Influenza  has  a  short  incu- 
bation, from  a  few  hours  to  two  or  three  days. 

8.  Scarlet  Fever. — Scarlet  fever  has  a  short 
incubation-period.  From  three  to  five  or  six 
days  is  the  time  in  which  tlie  disease  is 
usually  declared  ;  it  may  appear  in  less  than 
two  days ;  the  longest  interval  is  seven  or 
eight  days.  There  are  instances  where  ex- 
posure to  this  infection  has  produced  no 
effect  until  after  some  accident  or  surgical 
operation,  the  rash  then  appearing  in  ti-om 
three  to  five  days.  Supposing  a  previous 
infection,  twelve  days  would  not  be  too  much 
to  allow  for  such  possible  extension  of  the 
incubation-period.  After  removal  from  a 
som'ce  of  scarlet  fever,  those  who  have  no 
symptoms  of  the  illness  within  one  week  wiU 
generally  escape. 

9.  DijMheria. — Diphtheria  may  be  de- 
veloped in  three  or  four  days ;  an  mterval 
of  from  six  to  eight  days  is  not  infrequent. 
Sometimes  two  or  three  days'  fever  precedes 
the  first  local  signs ;  or  these  may  appear  at 
the  very  commencement,  and  the  incubation 
be  reduced  to  a  single  day.  On  separating 
the  healthy  from  the  sick,  more  than  a  week 
— jjossibly  a  fortnight — should  elapse  before 
immunity  can  be  predicated. 

10.  Ty])hoid  Fever. — In  enteric  fever,  the 
occurrence  of  the  first  symptoms,  in  a  large 
number  of  cases  traced  by  Sir  George  Bu- 
chanan, was  eleven  days  after  the  operation 
of  the  cause,  many  other  cases  occurrmg  two 
or  three  days  later.  Dr.  Hunter,  of  Linlith- 
gow, gives  one  case,  with  a  smgle  definite 
exposure,  where  the  prodromata  occurred  in 
the  early  part  of  the  third  week,  with  a  rigor 
at  the  end  of  it,  twenty-one  days  elapsing 
before  the  fever  was  marked.  Certain  in- 
terruptions to  the  febrile  process  may  stiU 
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further  prolong  the  interval.  An  incubation- 
period  of  only  five  days  has  been  noted,  once 
from  contaminated  milk,  and  once  from  in- 
fection. There  are  instances  of  an  eight  days' 
incubation  when  some  of  the  poison  had  been 
inhaled. 

11.  Ty23hus. — Typhus  has,  in  the  great 
proportion  of  cases,  twelve  days  of  incuba- 
tion. The  late  Dr.  Murchison  gives  three 
cases  that  have  exceeded  this  period  by  two 
or  three  days,  and  one  of  twenty-one  days ; 
ten  of  his  cases  fell  short  of  it  by  two,  six, 
or  eight  days ;  one  of  these  did  not  exceed 
two  days ;  and  in  two  of  them  the  latent 
period  must  have  been  a  few  hours  only. 
The  distinctive  rash  appears  on  the  fourth  or 
fifth  day  of  illness. 

12.  Bela2jsi7ig  Fever. — This  fever  has  five 
days  of  incubation ;  this  exactly  agrees  with 
the  life-history  of  the  spirillum  observed  in 
the  blood  during  the  fever.  The  incubation- 
period  may,  however  be  prolonged  to  seven, 
nine,  or  twelve  days,  or  shortened  to  two 
days.  Many  cases  have  followed  almost  j 
immediately  on  exposure  to  a  concentrated 
infection. 

13.  Plague. — Plague  is  communicated  in 
from  two  to  five  days.  The  fever  may  com- 
mence on  the  first  day,  the  glandular  swell- 
ings on  the  third,  or  sometimes  glandular  j 
tenderness  begins  with  the  fever.  A  period  ! 
of  four  days  suffices  to  set  up  the  constitu- 
tional symptoms  when  the  plague  is  conveyed 
by  inoculation. 

14.  Yellow  Fever. — Yellow  fever   has  a 
short  incubation  of  from  two  to  six  days,  , 
rarely  exceeding  eight  days.    Dr.  Cargill,  of  [ 
Jamaica,  gives  a  case  fatal  the  day  after 
exposure  to  infection. 

15.  Dengue. — Dengue  is  quickly  developed 
— usually  in  three  days.  The  febrile  ingress 
is  sudden,  and  precedes  the  rash  only  by  a 
few  hours. 

16.  Cholera. — Inciibation  in  cholera  lasts 
from  a  few  hours  to  four  days.  The  reports 
of  numerous  commissions  give  from  one  to 
five  days,  within  five  days,  before  the  third, 
and  not  later  than  the  fourth  day.  Indi- 
vidual cases  often  fall  on  the  second  or  third 
day  ;  the  premonitory  diarrhoea  should  be 
considered  as  part  of  the  disease. 

17.  Malaria. — The  infection  of  true  malaria 
is  not  given  off  by  the  bodies  of  the  sick,  but 
is  limited  to  certain  localities.  This  kind  of 
miasm,  to  which  the  term  'infection'  is  some-  ' 
times  improperly  restricted,  has  a  marked 
period  of  incubation,  wliich  is  often  a  length- 
ened one.  The  non-contagious  malarious 
fevers  of  the  West  Coast  of  Africa  show  an 
incubation-period  of  ten  to  twelve  days.  In 
July  1810,  our  troops  in  Sicily  fell  ill  with 
remittent  fever  thu'teen  or  fourteen  days  after 
exposure  to  malaria.  Men  continued  to  fall 
ill  for  twelve  days  after  their  removal  from 
the  infected  site.  When  Irish  harvestmen 
came  to  our  fen  districts,  they  either  took  | 


ague  at  the  end  of  their  month's  work,  or 
not  till  two  or  three  weeks  after  their  return. 
Ague  may  appear  months  after  residence  in  a 
marshy  district. 

18.  Sypliilis. — The  induration  of  a  syphi- 
litic sore  appears  after  ten  days ;  six  weeks 
later  the  rash  or  sore-throat.  The  localised 
changes  of  the  initiatory  period  may  occupy 
fifom  three  days  to  three  weeks  or  even 
longer  ;  in  the  shortest  instances  with  imme- 
diate adenopathy  the  eruption  follows  in  six 
weeks.  John  Hunter  gives  the  interval  from 
the  local  to  general  infection  as  two  months; 
this  may  extend  to  eighty  days.  Other  con- 
stitutional symptoms  occm-  at  much  longer 
intervals.  The  contagion  of  secondary  syphi- 
lis reqiiires  five  weeks  or  longer  to  become 
manifest. 

19.  Babies.  —  Hydrophobia  presents  us 
with  the  longest,  and  also  with  the  most 
variable  period  of  incubation  ;  this,  however, 
has  a  limit  of  great  practical  value.  The 
shortest  interval  exceeds  a  week,  so  that  ill 
effects  felt  in  a  less  time  than  this,  or  follow- 
ing rapidly  after  the  bite,  are  readily  dis- 
tinguished from  rabies.  The  iisual  period  of 
incubation  is  six  weeks.  Three  weeks  is  an 
exceptionally  short  period,  three  months  not 
exceptionally  long.  Dr.  Mead  gives  cases 
occurring  after  eleven  and  fifteen  months. 
A  latency  of  thirteen  years  has  been  re- 
corded. After  the  second  month  has  elapsed, 
the  fear  of  any  ulterior  consequences  be- 
comes less  and  less.  The  incubation  of 
the  dumb  form  of  rabies  inoculated  by 
M.  Pasteur's  method  in  the  rabbit  is  reduced 
to  seven  days.  In  the  dog  the  usual  interval 
is  from  three  to  six  or  eight  weeks ;  it  has 
occurred  after  three  months,  and  in  one 
instance  recorded  by  Youatt  after  seven 
months.  The  shortest  interval  given  by 
Regnault,  from  the  bite  to  signs  of  rabies  in 
the  dog,  is  ten  days  ;  of  his  sixty-eight  cases 
ten  were  from  a  fortnight  to  three  weeks, 
and  fifty-seven  at  longer  intervals  up  to 
three  months. 

The  incubation-periods  of  these  widely 
differing  diseases,  while  retaining  distinctive 
differences,  merge  into  each  other.  The 
longest  intervals  observed  for  scarlet  fever 
correspond  with  the  shortest  observed  in 
measles ;  yet  many  diseases  are  separated 
widely  by  their  length  of  incubation,  as 
small-pox  from  cholera,  yellow  fever  and 
plague  from  typhus,  and  still  more  widely 
from  the  recurrent  paludal  fevers. 

William  Squiee. 

INDIAN  RINGWORM.  — ^-ee  Epi- 
phytic Skin-Diseases. 

INDICATION  {indico,  I  point  out).— 
That  which  suggests  or  clearly  demonstrates 
the  coiurse  to  be  pursued  and  the  remedies 
to  be  adopted  by  the  ijraotitioner,  either  for 
the  prevention  or  in  the  actual  treatment  of 
disease. 
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INDIGESTION.— Difficulty  in  diges- 
tion.   See  DiuKSTioN,  Disorders  of. 

INDURATED  CHANCRE.— A  syn- 
onyiii  for  the  initial  manifestation  of  syphilis. 
See  Syphilis. 

INDURATION  [indiiro,  I  harden).— 
A  term  ajjplied  to  the  process  or  condition  of 
hardening  of  the  tissues  from  any  cause. 

INFANTILE  CONVULSIONS.— 

See  Convulsions  ;  and  Infants,  Diseases  of. 

INFANTILE    PARALYSIS.  —  See 

Paralysis,  Infantile. 

INFANTILE  REMITTENT 
FEVER. — By  some  authorities  a  disease 
thus  named  has  been  regarded  as  a  special 
kind  of  fever ;  but  the  condition  is  probably 
either  typhoid  fever  of  a  mild  type,  or  febrile 
disturbance  accompanying  disorders  of  the 
alimentary  canal. 

INFANTS,  Diseases  of.— There  are 
few  disorders  which  can  be  said  to  be 
peculiar  to  infancy  and  childhood.  The 
diseases  to  which  children  are  liable  are,  as 
a  rule,  those  which  attack  older  persons,  and 
present  the  same  pathological  characters. 
But  disease  as  it  occurs  in  children  does  yet 
require  especial  study,  for  the  symptoms  by 
which  it  is  accompanied  often  differ  widely 
from  those  with  which  ordmary  hospital 
practice  has  rendered  us  familiar.  Children 
are  not  merely  adults  in  miniature.  They 
have  special  peculiarities  of  constitution, 
which  impress  their  own  stamp  upon  all 
acute  diseases,  and  often  raise  up  a  number 
of  accessory  phenomena  which  overshadow 
the  main  symptoms,  and  obscure  a  case 
which  but  for  them  would  be  simple  and  clear. 

General  Characters. — The  most  striking 
peculiarity  of  childhood  is  the  marked  ex- 
citability of  the  nervous  system  ;  for  the 
promptness  and  intensity  with  which  the 
whole  system  reacts  agamst  any  source  of 
irritation  is  a  cause  of  continual  embarrass- 
ment to  the  j'hysician.  A  fragment  of 
indigestible  food,  for  example,  may  produce 
high  fever,  or  alarming  agitation,  and  even 
throw  the  child  into  convulsions ;  a  slight 
irritation  of  the  larynx  may  produce  severe  I 
spasm,  and  simulate  for  the  time  all  the  i 
symptoms  of  true  diphtheritic  croup.  The  ! 
beginning  of  acute  disease  is  almost  in- 
variably accompanied  by  profound  general 
disturbance  ;  but  disturbance  as  profound 
niay  be  excited  by  the  simplest  functional 
disorder,  so  that  the  severity  of  the  symptoms 
is  no  guide  at  all  to  the  severity  of  the 
lesion  with  which  we  have  to  deal.  In  all 
cases,  therefore,  it  is  of  importance,  if  iiossi- 
ble,  to  pick  out  the  local  symi^toms — those, 
namely,  which  point  to  mischief  of  any 
sjiecial  organ  —  and  separate  them  from 
others  which  are  expressive  merely  of  the 


general  distress.  Such  local  symptoms  are 
the  cough,  rapid  breathing,  and  active  nares 
which  point  to  acute  lung-disease  ;  the 
squinting  and  immobility  of  pupils  which 
are  so  characteristic  of  cerebral  affections  ; 
and  the  ijeculiar  jerking  movement  of  the 
legs,  which,  combined  with  hardness  of  the 
abdominal  muscles,  betrays  the  existence  of 
colicky  pain.  Such  local  symptoms  are  not, 
however,  always  to  be  discovered,  and  even 
if  jiresent  may  not  furnish  trustworthy 
indications  ;  for  so  great  is  the  sympathy  in 
the  yoimg  child  of  distant  organs  with  one 
another  — linked  together  as  they  are  by  the 
impressionable  nervous  system  —  that  the 
organ  from  which  the  more  definite  symp- 
toms appear  to  arise  may  not  be  the  organ 
which  is  actually  the  seat  of  disease.  The 
two  organs  which  are  most  frequently  found 
to  present  these  deceptive  manifestations  are 
the  stomach  and  the  brain.  The  sympathy 
of  the  stomach  with  an  irritable  condition  of 
other  jjarts  of  the  body  continues  more  or 
less  through  life  :  the  vomiting  of  pregnancy 
and  of  disordered  uterine  function  in  the 
female,  and  of  cerebral  and  renal  diseases  in 
both  sexes,  being  matter  of  common  obser- 
vation. In  the  child,  however,  this  sjTnpathy 
is  carried  to  its  highest  point.  Vomiting  is 
a  common  symptom  at  the  beginning  of 
every  acute  disease,  and  in  many  children 
any  casual  disturbance  is  apt  to  be  attended 
by  it.  The  brain,  again,  exliibits  a  close 
sympathy  with  irritation  of  the  more  im- 
portant organs.  In  some  cases  of  pneumonia, 
notably  those  in  which  the  inflammation  is 
seated  at  the  apex  of  the  lung,  headache, 
vertigo,  delirium,  and  stupor  may  be  so 
marked  that  the  ordmary  symptoms  of  the 
disease  are  completely  obscured,  and  the 
case  is  mistaken  for  one  of  meningitis. 
Again,  the  violent  nocturnal  delirium  so 
often  excited  by  the  irritation  of  worms  in 
the  alimentary  canal,  must  be  within  the 
experience  of  all. 

The  nervous  excitability  of  children,  and 
its  influence  upon  the  system  generally,  is 
well  illustrated  by  the  high  temperature 
noticed  in  many  children  on  the  first  evening 
after  admission  into  the  wards  of  a  hospital. 
The  elevation  varies  in  degree  in  different 
subjects ;  but  if  the  patient  be  not  a  mere 
infant,  it  is  usually  over  100°,  although  the 
complaint  be  one  not  ordinarily  attended  by 
pyrexia. 

Perhaps,  however,  the  most  familiar  in- 
stance of  the  impressibility  of  the  nervous 
system  is  seen  in  the  case  of  convulsions. 
A  '  fit '  in  the  child  has  a  very  different 
meaning  to  a  similar  attack  in  the  adult. 
In  the  latter  it  is  usually  evidence  of  a  grave 
centric  lesion,  and  its  occm'renee  occasions 
the  greatest  anxiety.  In  the  child,  on  the 
contrary,  it  is  a  common  exjiression  of  the 
perturbation  of  the  nervous  system,  set  up 
in  response  to  some  excentric  irritation,  and 
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often,  as  in  the  case  of  the  onset  of  acute 
disease,  is  analogous  to  the  rigor  which 
ushers  in  an  acute  attack  in  older  persons. 
Sometimes,  it  is  true,  convulsions  are  pro- 
duced in  the  child,  as  in  the  adult,  by  severe 
cerebral  disease ;  but  in  such  cases  the  fits 
are  frequently  repeated,  and  are  succeeded 
by  rigidity,  paralysis,  and  other  signs  of 
centric  irritation.  As  a  rule,  single  fits,  or 
convulsions  occurring  without  other  signs  of 
nerve-lesion  in  a  healthy  child,  are  purely 
reflex,  and  have  no  gravity  whatever. 

The  impressibihty  of  the  nervous  system 
is  increased  by  causes  which  produce  a 
sudden  depression  of  strength,  such  as  a  bad 
attack  of  diarrhoea,  or  loss  of  blood,  and  in 
one  chronic  disease — rickets — the  nervous 
irritabOity  is  very  great.  The  effect  of 
chronic  wasting  upon  the  child  is,  however, 
usually  to  produce  an  opposite  result ;  and 
under  the  long-continued  influence  of  en- 
feebling disease  the  excitabiUty  of  the  ner- 
vous system  becomes  gradually  less  and  less 
manifest,  imtU  it  finally  disappears  almost 
entirely.  It  is  of  importance  to  the  practi- 
tioner to  bear  this  fact  in  mind,  for  in  a  child 
much  reduced  by  chronic  illness,  the  pre- 
sence of  an  intercurrent  acute  complication 
— such  as  inflammation  of  the  lung — may  be 
indicated  by  very  few  symptoms,  the  system 
having  become  almost  insensible  to  nervous 
impressions. 

Another  peculiarity  which  strikes  the 
attention  of  anyone  accustomed  only  to 
disease  as  it  occurs  in  the  adult,  is  the  vast 
preponderance  in  infantUe  disorders  of  mere 
disturbance  of  function,  and  the  disastrous 
consequences  which  may  ensue  from  such 
derangements.  Infants  rapidly  part  with 
their  heat,  and  are  easily  chilled.  They  are 
therefore  excessively  sensitive  to  changes  of 
temperature.  A  catarrh  is  a  common  ail- 
ment in  the  yoimg  child,  and  is  attended  by 
various  dangers  according  to  the  part  of  the 
mucous  tract  which  is  affected  by  it.  Gas- 
tric catarrh  with  violent  and  repeated  vomit- 
ing, and  intestinal  catarrh  with  uncontroll- 
able diarrhoea,  are  answerable  for  a  large 
proportion  of  the  deaths  amongst  young 
children  during  the  warmer  months.  Even 
in  cases  where  the  catarrh  affecting  the 
digestive  organs  is  of  a  less  acute  and  violent 
character,  the  issue  is  often  very  serious. 
The  gradual  faUure  in  nutrition,  which  is  the 
result  of  such  an  impediment  to  the  digestion 
of  food,  is  a  common  cause  of  wasting  in 
young  children;  and  unless  measures  be  taken 
early  to  restore  the  proper  working  of  the 
alimentary  functions,  the  case  may  end 
fatally.  In  the  autumn  and  winter  the 
bronchial  mucous  membrane  is  more  fre- 
quently attacked.  In  such  cases,  however 
apparently  sUght  may  be  the  catarrh,  a 
weakly  infant  is  always  exposed  to  the 
danger  of  pulmonary  coUapse  ;  and  a  rapid 
interference  with  the  respiratory  function, 


such  as  takes  place  when  collapse  of  some 
extent  of  lung  is  quickly  brought  about,  is 
often  a  cause  of  sudden  death. 

It  is  in  consequence  of  this  frequency  of 
functional  derangements,  and  their  dangerous 
character,  that  post-mortem  examinations  in 
infants  are  so  often  unsatisfactory  in  not  find- 
ing any  appearances  explanatory  of  the  cause 
of  death. 

Clinical  Examination. — The  clinical  ex- 
amination of  young  children  requires  tact 
and  patience,  but  unless  the  child  be  very 
unruly  it  is  not  difficult.  The  patient  cannot 
himself  describe  his  symptoms,  but  all  neces- 
sary information  can  be  gained  from  the 
parents.  Mothers  are,  as  a  rule,  good 
observers,  and  allowing  for  then*  natural 
anxiety  and  a  sUght  tendency  to  exaggera- 
tion, their  statements  can  usually  be  relied 
upon.  We  can  thus  learn  the  previous  state 
of  the  chUd,  the  exact  date  at  which  his 
symptoms  began,  and  the  order  in  which 
they  appeared.  Infants  should  be  always 
stripped  for  examination,  so  that  the  whole 
body  may  be  exposed  to  view.  Before,  how- 
ever, ordering  the  removal  of  the  clothes,  we 
should  be  careful  to  satisfy  ourselves  upon 
certain  points  which  can  only  be  properly 
observed  while  the  child  is  in  repose.  Thus, 
in  order  to  count  the  pulse  and  respiration, 
perfect  quiet  is  indispensable,  for  the  least 
movement  quickens  the  heart's  action,  and 
alters  the  rapidity  of  the  breathing.  At  the 
same  time  the  temperature  can  be  taken  by 
the  thermometer  in  the  rectum.  The  whole 
body  should  then  be  examined  for  spots  or 
swelHngs ;  the  condition  of  the  skin  can  be 
noted — whether  dry  or  moist;  the  fontanelle 
examined ;  and  we  can  ascertain  the  state  of 
the  beUy,  with  regard  to  hardness  or  soft- 
ness of  the  abdominal  walls,  and  the  size  of 
the  liver  and  spleen.  If  the  child  cry  at  the 
time,  we  mark  the  character  of  the  voice, 
for  hoarseness  is  an  early  sign  of  congenital 
syphilis. 

In  the  physical  examination  of  the  chest 
in  a  child,  it  is  important  to  attend  to  the 
following  points :  To  employ  percussion  of 
the  two  sides  at  the  same  period  of  the 
respiratory  movement,  that  is,  during  expira- 
tion or  during  inspiration ;  to  strike  gently 
with  two  fingers,  for  by  this  means  a  larger 
volume  of  sound  is  brought  out,  and  shght 
dulness  is  more  easily  detected ;  always  to 
use  a  stethoscope  instead  of  the  unassisted 
ear,  in  order  to  hmit  the  area  Hstened  to ; 
and  to  manage  so  that  the  child's  mouth  be 
open  during  auscultation,  so  as  to  hinder  the 
transmission  of  sounds  from  the  throat.  In 
an  infant  the  back  is  best  exammed  by  plac- 
ing the  child  on  the  nurse's  left  shoiilder, 
with  his  left  arm  round  her  neck.  If  the 
chin  be  now  depressed  by  the  nurse's  hand 
on  the  child's  head,  the  muscles  of  both 
shoulders  are  relaxed.  The  fi-ont  and  sides 
of  the  chest  can  be  examined  as  the  infant 
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lies  on  his  back.  We  must  remember  that 
the  breath-sounds,  especially  that  of  inspira- 
tion, are  of  a  more  blowing  quality  in  the 
child  than  they  are  in  the  adult ;  and  that 
there  is  naturally  less  resonance  at  the  right 
base,  on  account  of  the  proportionately 
greater  size  of  the  liver. 

At  the  end  of  the  examination  the  mouth 
should  be  looked  at  for  signs  of  aphthse  or 
thrush ;  and  the  condition  of  the  gums,  as  to 
heat  and  swelling,  should  be  ascertained. 
Lastly,  the  throat  is  to  be  inspected — de- 
pressing the  tongi;e  with  the  handle  of  a 
spoon.  If  there  be  disorder  of  the  digestive 
apparatus,  such  as  sickness,  constipation,  or 
diarrhoea,  it  must  not  be  forgotten  to  examine 
always  and  carefully  the  discharges.  The 
urine  should  not  be  overlooked. 

Diagnosis. — Diagnosis  in  the  young  child 
is  sometimes  very  difficult,  but  it  is  often 
easy  enough.  Being  aware  of  the  nervous 
excitabihty  in  young  subjects,  we  are  pre- 
pared for  evidences  of  general  disturbance, 
and  look  for  more  special  symptoms — such 
as  will  indicate  local  distress,  and  direct  our 
attention  to  a  particular  organ.  We  are  also 
guided  by  a  history  of  the  attack,  as  gathered 
from  the  mother,  and  can  put  our  suspicions 
to  the  test  by  a  careful  exploration  of  the 
whole  body.  In  the  investigation  our  gene- 
ral knowledge  of  the  course  of  disease  will 
be  of  service.  Thus,  many  disorders  have 
known  pathological  consequences,  and  are 
apt  to  be  followed  by  special  sequelae. 
Measles  and  whooping-cough  leave  behind 
them  a  tendency  to  catarrhal  pneumonia,  and 
a  liability  to  tuberculosis.  Scarlatina  often 
leads  to  acute  desquamative  nephritis  and 
dropsy.  Other  diseases,  again,  encourage 
particular  susceptibilities — as  rickets,  which 
renders  the  body  exceptionally  sensitive  to 
changes  of  temperature,  and  provokes  catar- 
rhal derangements.  In  doubtful  cases  we 
must  not  forget  to  take  prevailing  epidemics 
into  account,  as  the  beginning  of  zymotic 
disease  is  often  excessively  puzzling.  In 
all  cases,  especially  if  the  patient  be  an 
infant,  it  is  important  to  inquire  into  the 
hygienic  and  dietetic  arrangements  to  which 
the  child  is  subjected.  When  we  are  still 
undecided,  after  having  exhausted  all  means 
of  investigation,  we  must  be  contented  to 
wait  for  further  indications,  and  no  positive 
opinion  should  be  hazarded  while  any  doubt 
remains. 

Treatment. — Children,  as  a  rule,  respond 
w^ell  to  treatment.  This  may  be  explained 
partly  by  the  large  proportion  of  mere  func- 
tional derangements  in  the  illnesses  to  which 
they  are  subject,  and  partly  by  the  state  of 
constant  change  through  which  the  body  is 
passing ;  growth  and  development  are  active 
in  organs,  and  the  tendency  is  to  repair. 
The  term  '  treatment,'  however,  includes  far 
more  than  the  mere  giving  of  physic.  A 
complete  change  in  all  the  influences  acting 


I  upon  the  patient — a  reconstruction  of  the 
I  dietary,  and  a  reformation  in  the  hygienic 
j  arrangements,  especially  with  regard  to  air, 
light,  and  clothing — will  often  prove  of 
immense  service,  and  be  of  far  more  value 
than  actual  drug-giving  in  furthering  the 
recovery  of  the  child. 

In  the  treatment  of  acute  illness  we  must 
remember  that  young  children  cannot  bear 
lowering  measures  ;  but  we  must  not  there- 
fore rush  to  the  opposite  extreme,  for  imless 
suffering  from  temporary  exhaustion,  they 
are  far  from  being  benefited  by  profuse 
stimulation.  In  the  beginning  of  acute  in- 
flammatory diseases  stimulants  are  injurious. 
Even  in  chronic  ailments,  such  as  rickets, 
where  a  certain  amount  of  alcohol  is  often  of 
service,  wine  should  be  given  with  caution, 
and  its  effects  upon  the  digestion  carefully 
watched ;  it  can  only  be  given  with  advan- 
tage so  long  as  it  improves  the  appetite,  and 
increases  the  digestive  power. 

With  regard  to  medicines  little  need  be 
said  in  this  place.  It  may  be  remarked  that, 
on  account  of  the  tendency  to  acid  dyspepsia 
in  all  children,  alkahs  are  of  especial  ser- 
vice ;  and  that  they  should  be  always  com- 
bined with  an  aromatic,  on  account  of  the 
value  of  the  latter  in  stimulating  the  alimen- 
tary mucous  membrane,  and  relieving  the 
flatulence  and  other  painftd  consequences  of 
indigestion.  It  is  important  also  to  re- 
member that  children  are  wonderfully  toler- 
ant of  certain  drugs,  while  they  bear  others 
very  badly.  Belladonna  may  be  given  to 
infants  and  children  in  comparatively  large 
doses.  They  are  also  more  tolerant  of  arsenic 
than  their  elders.  To  the  action  of  opiiun, 
however,  they  are  excessively  susceptible, 
and  the  drug  should  be  given — to  infants 
especially — with  extreme  caution. 

Eustace  Smith. 

INFARCT  {infarcio,  I  cram  m).— This 
term  was  formerly  applied  to  any  kind  of 
infiltration  of  an  organ ;  but  its  use  is  now 
almost  confined  to  the  expression  hcsmor- 
rhagic  infarct.  A  haemorrhagic  infarct  is  a 
firm,  red,  usually  wedge-shaped  patch,  which 
is  foimd  in  certain  organs  as  the  effect  of 
arterial  embolism,  or,  more  immediately,  of 
the  congestion  and  extravasation  of  blood 
to  which  the  embolism  gives  rise.  See 
Embolism. 

INFECTION  ^ 

INFECTIOUS  y  (inficio,  I  put  in,  dye, 
INFECTIVE  J 

stain). — There  is  much  ambiguity  and  want 
of  precision  in  the  application  of  these  terms, 
and  it  is  only  intended  here  to  attempt  to  de- 
fine them  according  to  their  several  uses,  the 
reader  being  referred  for  ftdler  illustration 
to  other  appropriate  articles,  and  especially 
to  that  on  Contagion.  Usually,  they  are 
;  coupled  with  diseases  which  are  known  to 
j  be  capable  of  transmission  from  one  animal 
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to  another  of  a  different  class,  or  from  one 
individual  to  another  of  the  same  species. 
In  general  language  such  diseases  are  said 
to  be  infectious,  and  to  be  conveyed  by 
infection.  These  words  are,  however,  often 
employed  in  a  more  definite  and  limited 
sense,  as  signifying  the  transmission  of  affec- 
tions of  this  kind  without  the  necessity  of 
any  direct  contact  between  the  individuals, 
or  of  any  obvious  application  of  the  morbific 
agent  to  the  body,  or  its  immediate  intro- 
duction into  the  system,  this  agent  being 
conveyed  through  the  atmosphere,  and  taken 
in  mainly  during  the  act  of  respiration.  This 
limited  meaning  is  emjjloyed  in  contradistinc- 
tion to  contagion  and  contagious — which  then 
imply  direct  contact,  and  to  inoculation ;  in 
this  sense  some  affections  being  regarded  as 
infectious  but  not  contagious  or  inoculable, 
and  vice  versa.  The  word  infection  is  some- 
times used  as  synonymous  with  the  con- 
tagium  or  agent  by  which  a  communicable 
disease  is  conveyed.  An  important  applica- 
tion of  the  term  infective  relates  to  the 
effects  resulting  from  certain  morbid  pro- 
ducts, such  as  tubercle,  pus,  septic  materials, 
&c.,  which,  when  introduced  into  the  system 
by  inoculation  or  in  other  ways,  produce  cor- 
responding definite  changes  by  an  infective 
process,  manifested  by  tuberculosis,  pysemia, 
or  septicaemia.  "When  certain  morbid  con- 
ditions have  been  established  within  the  sys- 
tem, other  parts,  more  or  less  distant  from 
the  primary  seat  of  mischief,  often  become 
involved  by  infection  within  the  body  itself 
— auto -infection — in  consequence  of  the  in- 
fective elements  bemg  conveyed  by  the  blood- 
vessels or  lymphatics  to  these  remote  parts, 
and  there  undergoing  further  multiplication 
and  growth.  Indeed  the  whole  sj'stem  may  I 
thus  become  tainted,  including  the  blood  and 
other  fluids.  Illustrations  of  this  signification 
of  infection  are  afforded  by  cancer,  syphilis, 
tuberculosis,  and  suppuration,  the  last-men- 
tioned not  only  originating  secondary  col- 
lections of  pus,  but  also  setting  up  pyaemia. 
See  Contagion. 

Feedeeick  T.  Eobeets. 

INFILTKATIOW  (m,into;  and  filtro, 
I  strain  through  felt).— This  term  was  for- 
merly applied  to  the  effusion  of  a  fluid  into 
the  interstices  of  a  tissue,  especially  connec- 
tive tissue.  Now,  however,  its  meaning  has 
been  extended  to  imply  the  diffusion  of  any 
solid  or  fluid  morbid  product  in  the  midst  of 
tissue-elements,  such  as  is  seen  in  calcareous, 
albuminoid,  fatty,  and  tubercular  infiltration. 
See  Degeneeation. 

INFLAMMATION"  {injlammo,  I  set 
on  fire). — Synon.  :  Fr.  Inflammation  ;  Ger. 
Entziindung. 

Definition. — Very  numerous  definitions 
have  been  given  of  inflammation.  The  most 
generally  received  has  been  that  attributed 


to  Celsus,  which  gives  the  four  marks  of 
inflammation  as  rubor,  tumor,  calor,  dolor ; 
but  this  appears  to  have  been  really  due  to 
Erasistratus,  who,  according  to  Galen,  first 
gave  precision  to  the  conception  of  simple 
burning,  as  understood  by  the  older  Greek 
physicians,  and  applied  the  name  (pXeyfxovr] 
(previously  sj'nonymous  with  (j)\6ya>ais)  to  a 
swelling,  which  had  also  the  characters  of 
heat,  pain,  throbbing,  and  resistance.  The 
definition  was  thus  based  upon  the  notion  of 
swelling,  and  would  hardly  have  taken  this 
particular  form  had  it  been  derived  from 
superficial  inflammations.  Although  the  four 
'  cardinal '  signs  may  still  be  recognised  in 
what  we  call  inflammation,  the  definition  is 
best  derived  from  a  cause  known  to  be  capable 
of  producing  it,  and  we  say  that  inflammation 
is  a  series  of  changes  in  a  part  produced  by 
injury,  ivhich  7nay  be  mechanical,  chemical, 
or  physical ;  provided  the  damage  produced 
does  not  entirely  destroy  the  vitality  of  the^ 
part.  When,  as  generally  happens,  the 
injury  does  destroy  the  vitality  of  certain 
parts,  it  is  only  those  which  just  escape 
destruction  which  can  be  said  to  be  inflamed. 

In  all  animals  with  a  complete  blood- 
circulation,  injury  to  any  vascular  part  sets 
Txp  disturbances  of  the  nervous  and  vascular 
mechanism,  resulting  in  hypersemia,  which 
in  slight  injuries  may  be  the  only  visible 
effect.  In  severer  injuries  it  always  accom- 
panies the  other  changes,  and  hence  is  an 
integral  part  of  the  process.  (The  changes 
in  non-vascular  parts  will  be  afterwards 
spoken  of;  those  produced  by  injury  in  the 
lower  animals  need  not  here  be  considered.) 
Bearing  this  in  mind,  a  gradation  may  be 
traced  in  the  effects  of  injury.  A  very 
slight  injury  to  the  skin,  for  instance,  by 
friction,  heat,  or  a  chemical  irritant,  produces 
transitory  hyperaemia ;  a  more  severe  or 
more  lasting  injury  sets  up  inflammation 
(blister  or  eczema) ;  one  still  more  intense, 
necrosis  or  sloughing.  The  same  gradation 
may  be  seen  in  the  after-effects  of  cold, 
which,  according  to  its  duration  or  intensity, 
may  lead  to  mere  heat  and  throbbing,  or  to 
inflammation  (chilblains  or  mild  frostbite), 
or  to  actual  gangrene.  Even  in  apparently 
spontaneous  inflammations  a  cause  of  injury 
may  always  be  traced,  such,  for  instance,  as 
a  diffusible  vnus  in  rheumatic  inflammations, 
or  the  presence  of  micro-organisms  and  their 
I)roducts  in  infective  inflammations,  or  dis- 
turbances of  circulation  and  innervation  in 
the  secondary  inflammations  of  circulatory 
and  nervous  diseases,  or  a  mere  lowered 
state  of  nutrition,  as  in  various  chronic 
cachexias.  But  in  most  such  cases  there  is 
a  combination  of  injuries,  the  presence  of 
some  noxious  substance  coinciding  with 
nervous,  vascular,  or  nutritional  distiu'bance. 
Hence  an  inflamed  part  is  always  a 
damaged  part,  and  the  state  of  inflammation 
may  be  broadly  said  to  be  a  state  of  damage. 
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Inflammation  and  Repair. — Since  animals 
are  so  constructed  that  injuries  short  of 
death  always  call  forth  some  attempt  at 
repair,  we  find  that  along  with  damage 
there  is  always  some  sign  of  restoration. 
The  combination  of  these  two  factors  consti- 
tutes inflammation,  distinguishing  it  from 
necrosis  on  the  one  hand,  and  simple  hyper- 
plasia on  the  other.  Accordingly  a  part  of 
tlie  inflammatory  process  maybe  regarded  as 
conservative,  tending  to  compensate  the  dis- 
turbance produced  by  injury.  Hence  in- 
flammation often  accompanies  repair,  but 
can  hardly  be  considered  as  a  necessary  part 
of  the  latter  process.  Hunter  maintained 
that  inflammation  was  only  a  hindrance  to 
healing  of  wounds,  and  the  results  of  anti- 
septic surgery  confirm  his  views.  The 
truth,  however,  appears  to  be  that  in  '  clean  ' 
or  aseptic  wounds,  however  extensive,  there 
is  little  damage  to  the  tissues.  Damage 
is  caused  by  the  secondary  injuries  resulting 
from  the  entrance  of  bacteria  or  irritating 
substances,  and  when  this  occurs  there  is 
inflammation.  In  this  case  the  delayed 
healing  which  follows  cannot  be  attributed 
to  the  original  injm-y,  nor,  strictly  speaking, 
to  inflammation,  but  to  the  secondary  com- 
plications which  produced  the  inflammation, 
and  which  this  process  actually  tends  to 
compensate  and  remove. 

In  order  to  exhibit  the  nature  and  func- 
tions of  the  several  parts  of  the  mflammatory 
process,  we  shall  consider  separately  :  (1)  the 
vascular  processes — hyperemia  and  exuda- 
tion ;  (2)  the  changes  in  the  tissues. 

1.  Direct  observation  of  the  vascular 
PROCESSES  IN  INFLAMMATION. — When  the 
mesentery  or  tongue  of  a  frog  is  drawn  out 
and  placed  under  the  microscope,  the  contact 
of  the  air  soon  determines  inflammation ; 
and,  by  means  which  need  not  here  be  de- 
scribed, both  the  vessels  and  the  tissue- 
elements  may  be  observed  for  hours  to- 
gether. The  earhest  change  seen  in  the 
vessels  of  a  part  thus  exposed  is  dilatation, 
first  of  the  arteries,  then  of  the  veins,  the 
capillaries  being  little  affected.  The  dila- 
tation of  the  vessels  is  accompanied  at  first 
by  acceleration  of  the  blood-stream,  most 
noticeable  in  the  arteries  ;  but  the  accelera- 
tion does  not  last  more  than  half  an  hour  or 
an  horn-,  and  it  then  gives  place  to  retar- 
dation, which  continues  as  long  as  the  in- 
flammation lasts.  The  '  primary  accelera- 
tion '  is,  however,  sometimes  absent  or  too 
short  in  its  dm-ation  to  be  noticeable.  So 
far,  the  process  is  doubtless  the  same  as  in 
active  hyperffimia  produced  by  local  irrita- 
tion. Wliether  the  first  dilatation  is  due  to 
direct  paralysis  of  the  muscular  walls  of  the 
arteries,  or  to  a  reflex  action  passing  through 
the  spinal  cord,  or  to  an  inhibitory  action 
passing  through  nerve-ganglia  in  the  arterial 
walls,  is  imcertain.  There  need  not,  however, 
be  any  action  comiected  with  the  spinal  cord, 


since  dilatation  may  take  place  when  the  part 
is  disconnected  from  the  gi'eat  nerve-centres. 

From  this  point  begin  the  phenomena 
peculiar  to  inflammation.  The  dilatation  of 
arteries  may  go  on  increasing  for  ten  or 
twelve  hours,  tiU  they  have  double  their 
original  diameter,  and  pulsation  becomes 
very  prominent  in  them.  The  capillaries 
look  as  if  gorged  with  coi'puscles,  forming  a 
quasi-solid  mass.  The  blood-current  in  all 
the  vessels  becomes  slower  and  slower,  tiU 
it  is  almost  stagnant.  This  condition  has 
been  called  stasis ;  but  it  is  better  to  reserve 
this  name  for  an  absolute  stagnation,  which 
is  no  necessary  part  of  inflammation,  but  is 
jaroduced  in  artificial  inflammations  by  local 
causes,  chiefly,  probably,  by  drymg  up  of  the 
tissues.  In  true  inflammation  the  amount 
of  blood  passing  through  the  part  is  always 
greatly  increased,  as  may  be  seen  by  the 
fuller  current  in  the  veins  leading  from  it. 
At  the  same  time  certain  peculiarities  are 
observed  in  the  behaviour  of  the  red  cor- 
jDuscles  and  leucocytes  in  the  veins.  In 
ordinary  conditions  of  the  cfrculation,  the 
central  part  only  of  the  vein  (as  of  the  artery) 
is  occupied  by  the  corpuscles,  which  move 
on  mingled  together.  But  during  retardation 
the  corpuscles,  especially  the  leucocytes, 
spread  over  the  marginal  portion  of  the  vein 
usually  free  from  them,  and  the  leucocytes 
begin  to  drag  along  the  walls  of  the  vein,  as 
if  adherent,  till  at  length  they  form  a  layer 
lining  the  wall  of  the  vessel,  while  the  red 
corpuscles  are  carried  on  by  the  current.  In 
the  capillaries,  this  marginal  layer  is  never 
perfectly  established,  though  leucocytes  may 
be  seen  momentarily  adhering  to,  or  moving 
slowly  along  the  walls.  In  the  arteries,  no 
such  process  is  observed,  except  (according 
to  Cohnheim)  it  may  be  for  a  moment  during 
the  diastole  of  the  pulse.  When  this  mar- 
ffinal  position  of  leucocytes  is  established, 
begins  the  process  which,  observed  long  ago 
by  Waller,  and  less  clearly  though  earlier 
by  William  Addison,  was  re-observed  and 
brought  into  notice  by  Cohnheim.  In  the 
words  of  the  last-named  observer  :  '  On  the 
outer  contoiu-  of  the  waU  of  a  vessel,  usually 
a  vein,  m  which  the  marginal  layer  of  leu- 
cocytes is  weU  developed,  sometimes  first  in 
a  capillary,  is  seen  a  small  projection  which 
enlarges  in  length  and  breadth,  and  becomes 
a  roimdish  colourless  lump.  This  again 
enlarges,  puts  out  new  pointed  projections, 
and  gradually  withdraws  itself  from  the  wall 
of  the  vessel,  till  it  is  attached  to  it  only  by 
a  long  narrow  stem.  Finally  this  attach- 
ment also  is  broken,  and  we  see  a  colourless 
contractile  body  with  one  long  process  and 
several  shorter,  with  one  or  several  nuclei — ■ 
in  fact,  a  leucocyte.'  The  same  jirocess  is 
going  on  meanwhile  at  other  points  of  the 
veins  and  capillaries,  till  at  length,  either 
quickly  or  slowlj',  the  outer  surface  of  all  the 
visible  vems  becomes  covered  with  several 
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rows  of  leucocytes,  while  their  interior  shows 
the  same  appearance  as  before.  That  the 
leucocytes  seen  outside  were  formerly  inside 
the  veins,  having  simply  passed  through  the 
walls,  admits  of  no  reasonable  doubt,  though 
it  is  often  difficult  for  the  eye  to  seize  the 
precise  moment  of  passage.  In  the  arteries 
nothing  of  the  kind  is  seen.  In  the  capil- 
laries the  emigration  of  leucocytes  is  very 
evident,  and  accompanied  by  the  passage  of 
red  corpuscles  also  through  the  walls,  which 
does  not  take  place  in  the  veins  proper. 
The  latter  process  was  observed  by  Strieker 
before  the  revival  of  the  observation  of  emi- 
gration of  leucocytes. 

Accompanying  the  extravasation  of  the 
blood-corpuscles  there  is  always  a  copious 
exudation  of  fluid,  which  goes  far  beyond 
physiological  limits.  The  fluid  also  differs 
from  the  ordinary  physiological  transudation 
and  more  resembles  blood-plasma.  Aided 
by  this  and  by  their  own  spontaneous  move- 
ments, the  leucocytes  are  carried  far  and 
wide  into  the  tissue,  till  the  whole  field,  that 
is,  the  whole  mesentery,  is  so  crowded  with 
them  that  nothing  else  can  be  seen.  The 
red  corpuscles,  on  the  other  hand,  remain 
more  closely  in  the  neighbomhood  of  the 
vessels.  When  the  exudation,  carrying  with 
it  the  corpuscles,  and  containing,  as  it  does, 
coagulable  material,  reaches  the  surface,  it 
forms  the  layer  or  false  membrane  of  in- 
flammatory lymph,  seen  in  inflammations 
of  serous  surfaces.  The  tissue,  at  the  same 
time,  becomes  more  or  less  infiltrated  with 
lymphoid  corpuscles,  producing  the  condition 
known  as  '  small-celled  infiltration.' 

Cause  of  retardation  and  cell-emigration. 
The  processes  just  described  mark  inflamma- 
tion off  sharply  from  simple  hyperaemia. 
Their  production  was  at  one  time  ascribed  to 
thickening  of  the  blood  from  transudation 
of  serum ;  to  coagulation  in  the  vessels ; 
to  the  adhesiveness  of  leucocytes ;  and  to  a 
change  in  the  tissues  external  to  the  vessels. 
But  there  is  little  doubt  that  the  essential 
factor  is  a  change  in  the  constitution  of  the 
vascular  wall,  though  it  is  possible  that  this 
may  be  connected  with  a  change  in  the  tissues 
outside,  especially  with  a  loss  of  elasticity, 
which  may  be  traced  in  all  injured  tissues — 
as  may  be  seen,  for  instance,  in  the  produc- 
tion of  a  '  wheal '  by  a  blow  on  the  skin.  The 
same  change,  while  it  retards  the  passage  of 
blood,  makes  the  vascular  wall  permeable  to 
the  corpuscles,  and  favours  exudation.  "What 
the  change  is  we  cannot  say,  but  it  seems  ! 
probable  that  it  is  the  same  as  the  walls  of  | 
vessels  undergo  when  inadequately  nourished. 
Two  classes  of  experiments  throw  light  on 
this  point.  { 

It  has  been  found  by  Eyneck  that  other 
fluids  than  blood,  such  as  milk,  pass  with 
greater  difiiculty  than  usual  through  the 
vessels  of  an  irritated  part ;  and  that  stagna-  | 
iion  can  be  produced  in  the  vessels  of  a  frog,  | 


which  is  kept  alive  by  the  circulation  of  salt- 
solution  instead  of  blood  in  its  vessels. 
Cohnheim  has  also  shown  that  a  state  of  the 
vascular  walls  similar  to  that  which  may  be 
presumed  to  exist  in  inflammation,  may  be 
produced  by  shutting  off  the  blood  from  the 
vessels  for  a  certain  time.  He  put  a  ligature 
round  the  tongue  of  a  frog,  and  observed  the 
vessels  after  the  ligature  was  cut.  If  the 
blood  had  been  excluded  for  twelve  to  twenty- 
four  hours  only,  the  vessels  on  the  return  of 
the  blood  passed  into  a  condition  of  simple 
hyperaemia  ;  but  if  longer,  stagnation,  margi- 
nal position  of  leucocytes,  and  extravasation 
of  corpuscles  were  observed,  and  these 
phenomena  were  more  marked  the  longer  the 
ligature  had  remained,  provided  it  was  not 
long  enough  entirely  to  destroy  the  vitality  of 
the  part.  From  these  experiments  we  must 
conclude  that  the  cause  of  the  stagnation  and 
its  attendant  phenomena  is  not  in  the  blood 
or  the  cells,  but  m  the  walls  of  the  vessels,  and 
that  the  change  in  these  is  of  the  nature  of 
degeneration. 

2.  Changes  of  the  tissue-elements. — 
Tissue-changes  in  non-vascular  parts. — The 
changes  of  the  tissite-elements  are  most  sim- 
ply seen  in  non-vascular  parts.  Alterations 
in  cartilage -cells  during  idceration  were 
observed  long  ago  by  Goodsir  and  Eedfern, 
but  were  not  then  thought  to  belong  to  in- 
flammation, non-vascular  parts  being  not 
thought  liable  to  this  process.  Lately  the 
cornea  has  been  taken  as  the  type  of  non- 
vascular tissues.  If  the  cornea  of  a  frog  be 
irritated  by  touching  a  small  spot  with  nitrate 
of  silver,  and  cut  out  within  from  twelve  to 
twenty-four  hours  afterwards,  many  of  the 
fixed  corpuscles  are  found  to  be  already 
altered.  Their  processes  are  become  shorter 
and  thicker ;  their  bodies  of  frregular  shape  ; 
and  they  often  show  amoeboid  movements, 
and  become  converted  into  many-nucleated 
protoplasmic  masses,  resembling  what  are  in 
some  other  parts  called  giant-ceUs.  Finally, 
in  their  place  may  be  seen  groups  of  new 
small  or  lymphoid  cells.  But  there  are 
always  some  corneal  corpuscles  which  remain 
quite  unchanged.  These  changes  cannot  be 
traced  farther,  as  the  cornea  soon  becomes 
turbid,  and  the  whole  field  of  observation 
crowded  with  leucocytes. 

It  is  still  a  matter  of  dispute  whether  these 
changes  are  truly  reproductive  or  only  degene- 
rative ;  and  whether  any  new  cells  are  reaUy 
formed  from  the  fixed  corpuscles  of  the 
cornea,  or  whether  the  origin  of  these 
leucocytes  is  the  same  as  of  those  which  are 
seen  surrounding  the  veins  and  capillaries  of 
the  inflamed  mesentery  of  the  frog.  Various 
arguments  have  been  urged,  which  space 
forbids  us  to  discuss.  The  tdtimate  conclu- 
sion appears  to  be  that  young  cells,  indistin- 
guishable from  leucocytes  or  pus-corpuscles, 
may  be  formed  by  a  process  of  growth,  cell- 
division,  and  germination,  affecting  the  fixed 
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-corneal  corpuscles,  but  that  the  number  of 
these  is  inconsiderable  compared  with  those 
which,  even  in  a  non-vascular  tissue  like  the 
cornea,  are  derived  from  the  vessels. 

The  process  of  inflammation  in  other  non- 
vascular parts,  such  as  cartilage,  has  been 
studied  in  the  same  way  as  in  the  cornea, 
and  the  general  result  is  the  same. 

Tissue-changes  in  vascular  parts. — These, 
though  apparently  more  ambiguous  than  in 
non-vascular  parts,  are  yet  sometimes  siiscep- 
tible  of  more  minute  study.  In  the  omentum 
of  mammalia,  changes  occur  dm'ing  inflamma- 
tion in  which  unbiassed  observation  can  see 
nothing  else  than  cell-division,  growth,  and 
germination.  There  is  indeed  reason  to 
beheve  that  such  appearances  are  found 
normally,  as  evidence  merely  of  growth,  but 
the  inflammatory  changes  are  distinguished 
from  the  normal  by  their  greater  frequency 
and  luxuriance.  In  fibrous  connective 
tissue  similar  processes  have  long  been 
observed,  and,  since  attention  was  drawn  to 
them  by  Virchow,  have  been  regarded  till 
lately  as  showing,  in  the  clearest  manner, 
that  the  fixed  cells  of  the  tissue  germinate 
and  produce  new  elements.  This  '  prolifera- 
tion of  cormective  tissue  '  is  an  obvious  fact, 
but  its  importance  is  chiefly,  if  not  entirely, 
in  relation  to  tissue-formation,  and  not  in 
the  production  of  lymphoid  or  pus-cells,  often 
ascribed  to  it.  Aj'ound  inflamed  i^arfcs  the 
connective  tissue  is  often  found  infiltrated 
with  lymphoid  cells,  the  origin  of  which  was 
formerly  set  down  to  proliferation.  But  it 
seems  more  natural  to  regard  this  'small- 
celled  infiltration,'  which  is  a  very  frequent 
accompaniment  of  inflammation,  as  resulting 
from  migration  of  leucocytes  from  the  veins 
and  capillaries  of  the  inflamed  part.  The 
possibility,  however,  of  the  production  of 
some  lymphoid  cells  by  proliferation  of  the 
fixed  elements  cannot  be  actually  denied. 

There  is  also  reason  to  beheve  that  the 
leucocytes  emigrated  from  the  vessels  may 
further  divide  and  'piroliferate.'  Strieker  and 
Klein  have  both  observed  actual  ceU-division 
take  place  under  the  microscope  ;  so  that 
some  of  the  new  cells  may  be  regarded  as  the 
descendaats  of  emigrated  corpuscles.  We  i 
may  then  compare  the  small  or  lymphoid 
cells  of  mflamed  parts  to  the  population  of  a  i 
colony,  where  most  are  emigrants,  or  the 
descendants  of  emigrants,  but  some  few  trace 
their  descent  from  the  aboriginal  inhabitants. 

Changes  in  the  tissue-elements :  retrograde  \ 
and  progressive. — More  important  than  the 
infiltration  of  lymphoid  cells  are  the  definite  i 
changes  which  the  fixed  elements  of  the  I 
tissues  undergo.    These  always  show  the  ! 
combination  of  retrograde  or  degenerative  i 
with  progressive   or  germinative  clianges, 
characteristic   of  mflammation,  sometimes 
the  one,  sometimes  the  other,  predominatmg, 
according  to  the  severity  of  the  injury  and 
the  nature  of  the  tissue. 


In  connective  tissue  the  retrograde  change 
consists  in  sweUing  and  softening  of  the 
fibres,  which  may  end  in  liquefaction,  espe- 
ciaUy  when  there  is  suppuration.  The  pro- 
j  gressive  changes  consist  in  proliferation  and 
formation  of  new  cells  for  the  purpose  of  re- 
pair. Special  histological  metliods  generaUy 
permit  us  to  distinguish  these  elements  from 
migratory  lymphoid  corpuscles.  Nuclear 
changes,  karyokinesis  and  karyomitosis,  may 
often  be  traced  in  inflamed  parts  by  proper 
methods,  and  are  the  most  certain  evidence  of 
cell-proliferation  (see  Cell).  Tissue-repair 
begins  with  the  formation  of  so-called  epi- 
thelioid cells  or  fibroblasts  (fibroplastic  cells 
of  the  older  microscopists),  which  sometimes 
enlarge  into  giant-cells.  (The  theory  of 
Ziegler,  that  such  cells  may  be  formed  out  of 
leucocytes,  is  now  given  up  by  its  author.) 
The  nuclei  of  these  cells  become  the  nuclei  of 
the  new  tissue-elements,  the  fibres  of  which 
are  probably  formed  by  splitting  up  of  the  pro- 
toplasm of  the  cells.  Outgrowths  from  the 
surrounding  blood-vessels  run  into  the  new 
tissue  and  vascularise  it.  The  whole  process 
is  thus  one  of  continuous  growth,  quite  inde- 
pendent of  the  migratory  lymphoid  cells,  and 
of  the  hypersemia  and  exudation,  except  in  so 
far  that  the  latter  help  by  alibrding  a  more 
abundant  supply  of  nom-ishment.  The  rela- 
tion of  the  lymphoid  cells  to  repair  is  thus 
very  obscure,  and  it  is  possible  that  they 
may  be  merely  a  hindrance  ;  though  the 
notion  has  been  started  that  they  serve  as 
pabulum  to  the  growing  tissue-cells.  But 
they  perform  one  important  function,  that  of 
removing  injurious  foreign  particles  from 
the  seat  of  inflammation.  Molecules  of  fat, 
23igment-grauules,  and  other  debris  of  tissue, 
may  be  clearly  seen  to  be  taken  up  by  them ; 
and  there  is  reason  to  believe  that  they  also 
carry  away  bacteria.  Whether  their  action 
on  these  organisms  is  i)recisely  that  which 
Metschnikoff  calls  ^^/iagroc/z/osis  is  a  disputed 
question,  the  discussion  of  which  hardly  be- 
longs here.  (See  Immunity  ;  and  Phagocytosis. 

Muscular  tissue  becomes  granular  and 
loses  its  striation  under  the  influence  of 
inflammation,  and  sometimes  undergoes 
another  peculiar  form  of  degeneration.  But 
at  the  same  time  the  muscle-nuclei  (unless 
the  tissue  be  absolutely  killed)  show  signs 
of  growth  and  proliferation,  by  which  in  the 
end  new  fibres  are  produced  and  the  tissue 
regenerated. 

Nerve-fibres  undergo  rapid  disintegration 
when  inflamed  ;  but  the  nuclei  preserve  their 
vitality,  and  are  capable  of  producing  new 
nerve-tubes,  as  is  seen  after  section  of  nerves. 

Ganglionic  nervous  tissue  never  shows 
any  signs  of  regeneration  after  being  in- 
flamed, and  is  probably  killed  by  compara- 
tively slight  and  transient  inflammations, 
though  this  tissue  is  very  rarely  thus  affected. 

Epithelium  on  mucous  surfaces  shows 
very  characteristic  changes.    A  large  number 
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of  elements  die  and  are  shed  off,  so  that  the 
desquamation  of  epithelium  is  far  more  rapid 
than  under  normal  conditions.  Many  cells 
show  excessive  mucous  transformation  and 
— in  chronic  inflammations — much  fatty  de- 
generation. There  is  also  a  copious  forma- 
tion of  new  epithelial  cells,  produced,  as  in 
normal  conditions,  apparently  from  the  base- 
ment membrane. 

Glandular  epithelium,  when  inflamed, 
shows  the  characteristic  change  called  gran- 
ular degeneration  or  cloudy  swelling  {see 
Degeneration),  which  has  been  also  called 
parenchymatous  mflammation,  and  is  evi- 
dence of  the  simplest  kind  of  injury  to  the 
cells.  Severer  injuries  cause  fatty  degenera- 
tion and  breaking  down,  as  seen  in  various 
kmds  of  poisoning.  There  is  probably  always 
a  regeneration  of  gland-ceUs,  but  this  is  often 
traced  with  great  difficulty. 

The  above  are  the  tissue-changes  usually 
met  with  in  ordinary  inflammations.  Wlaen 
the  inflammation  takes  the  form  of  suppura  - 
tion, destruction  of  tissue  is  far  more  com- 
plete, and  repair  is  prevented,  at  least 
temporarily. 

We  must  now  consider  the  products  and 
results  of  inflammation,  without  further  dis- 
tinguishing between  the  share  of  the  vessels 
and  of  the  tissues. 

Products  and  Kesults. — All  inflamma- 
tory products  result  either  from  exudation 
(with  or  without  participation  of  the  tissues) 
or  frond  new-growth.  The  exudative  pro- 
ducts are  serum,  mixcus,  and  fibrm,  the  latter 
of  which,  in  combination  with  leucocytes, 
forms  the  so-called  '  inflammatory  lymph.' 
New-growth  takes  place  from  the  vessels  in 
the  form  of  vascular  connective  tissue,  of 
which  a  special  form  are  granulations.  With 
regard  to  exudations,  no  clear  line  can  be 
drawn,  at  any  stage  of  the  process,  between 
serous  and  fibrinous  exudation  or  inflamma- 
tory lymph.  But  the  production  of  pus 
seems  to  require  some  special  irritant  or 
morbid  factor. 

Exudations. — Serous  and  mucous  exuda- 
tions can  only  be  regarded  as  products  of 
inflammation  when  excessive.  The  fluids 
formed  in  inflammations  of  seroiis  cavities 
differ  from  those  produced  in  passive  exuda- 
tions (or  dropsies),  in  containing  more  fibrin 
and  more  albtimen.  But  inflammatory  exuda- 
tions vary  in  this  respect,  and  are  sometimes 
scarcely  to  be  distinguished  from  simple 
serous  effusions.  The  fluids  poured  out  on 
serous  surfaces  in  acute  inflammation  always 
coagulate,  and  even  in  chronic  cases  can 
often  be  shown  to  be  capable  of  coagulation. 
On  mucous  surfaces,  on  the  contrary,  the 
exudation  does  not  as  a  rule  coagulate.  That 
this  is  owing  in  some  way  to  the  action  of 
the  epithehmn  seems  most  probable,  whether 
it  is  that  filtration  through  epitheliimi  alters 
the  composition  of  the  fluid,  or  whether  the 
living  epithelium  prevents  coagulation  in  the 


same  way  as  the  endothelium  of  the  vessels 
prevents  coagulation  of  the  circulating  blood. 
When,  however,  the  epithelium  is  removed, 
a  fibrinous  layer  may  be  produced  on  the 
exposed  sub-mucous  surface ;  and  the  same 
result  seems  to  follow  the  application  of  very 
powerful  irritants,  as  in  croupous  inflamma- 
tions. Mucous  exudations  contain  mucin,  as 
well  as  serum-albiimen,  in  variable  propor- 
tions. 

Fibrinous  exudations,  in  coagulating,  en- 
tangle whatever  leucocytes  may  be  either 
extruded  with  the  exudation  or  present  in 
the  tissues.  The  properties  of  the  coagulated 
mass  differ  according  to  the  proportion  of 
corpuscles.  These  differences  do  not  neces- 
sarily show  any  corresponding  differences 
in  the  composition  of  the  blood,  but  depend 
upon  the  facility  with  which  the  corpuscles 
leave  the  vessels,  and  probably  on  the  state 
of  nutrition  of  the  latter.  The  product  called 
inflammatory  lymph  consists  of  coagulated 
fibrin  entangling  leucocytes,  the  two  con- 
I  stituents  being  in  varying  proportions.  The 
fibrin  does  not  differ  from  that  of  blood-clot ; 
and  may  therefore  be  formed  in  the  same 
way  by  a  reaction  between  the  exuded  con- 
stituents of  blood.  But  it  is  not  a  constant 
product  of  inflammation,  and  hence  has  been 
thought  to  owe  its  production  to  local  causes — 
that  is,  to  reaction  between  the  tissues  and. 
the  exudation.  Thus  fibrin  is  formed  on 
serous  surfaces  where  one  of  the  fibrin  con- 
stituents is  normally  found,  and  in  fibrous 
tissue  where  there  are  similar  chemical  con- 
stituents ;  but,  as  stated  above,  not  generally 
on  inflamed  mucous  surfaces,  or  in  epithehal 
structures.  But  since  it  is  possible  that  in 
these  cases  the  exudation  becomes  altered 
by  filtration  through  the  tissues,  there  is  no 
reason  to  doubt  that  fibrin,  or  both  its 
chemical  constituents,  may  be  exuded  from 
the  vessels.  The  inflammatory  fibrin  itself 
I  is  never  organised,  but  often  becomes  re- 
I  placed  by  a  vascular  connective  tissue  which 
grows  into  it,  and  causes  its  absorption. 
This  is  the  process  formerly  spoken  of  as 
organisation  of  lymph. 

Pus. — Pus  is  inflammatory  exudation  in 
which  the  corpuscles  greatly  predominate, 
and  the  intermediate  substance  is  liquid.  It 
is  thus  difficult  to  draw  a  line  between  pus 
and  softer  forms  of  inflammatory  lymph,  but 
the  former  does  not  contain  fibrin,  nor  does 
it  coagulate  spontaneously.  The  following 
analysis  of  pus  may  be  taken  as  representing 
an  average  specimen ; — 


Water  .... 

.  887-6 

Pus-cells  and  mucus 

.  46-5 

Albimien 

.  43-8 

Fat  and  cholesterin 

.  10-9 

Sodium-chloride  . 

.  5-9 

Other  alkaline  salts 

.  3-2 

Earthy  phosphates  and  iron 

.  2-1 
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It  is  noticeable  that  pus  contains  a  much 
larger  proportion  of  fat  than  any  other  in- 
flammatory product,  or  than  blood.  Its 
specific  gravity  is  1030  to  1033.  The  ap- 
pearance of  pus  is  well  known :  it  is  a  creamy 
fluid,  which,  when  normal  or  '  laudable  '  and 
fresh,  has  a  very  faint — not  offensive — odour, 
and  no  sign  of  putrefaction.  Under  certain 
circumstances,  it  has  a  strong  ammoniacal 
or  putrefactive  odour,  and  is  described  as 
'  imhealthy,'  or  sanious.  When  allowed  to 
stand,  aU  pus  separates  into  a  liquid  portion 
or  'serum,'  and  a  sediment  consisting  chiefly 
of  the  corpuscles.  The  serum  resembles 
blood-serum,  containing  paraglobulin  or 
fibrino-plastic  substance,  potassium-albumi- 
nate  (or  casein),  ordinary  serum-albumen,  and 
myosin.  Other  constituents  of  pus  are  pro- 
tagon,  chondrin,  gelatin,  leucin,  tyrosin,  and 
xanthin. 

Pus-corpusclcs. — The  corpuscles  of  fi'esh, 
newly  formed  pus,  as  seen,  for  instance,  on 
an  inflamed  mucous  surface,  are  not  dis- 
tinguishable from  leucocytes  of  the  blood, 
showing  active  amoeboid  movements  and 
continual  change  of  form.  Most  corpuscles 
I'rom  large  collections  of  pus,  such  as  ab- 
scesses, are  already  dead,  being  nearly 
spherical  in  form,  with  the  appearance  of  a 
cell-wall,  and  showing  when  acted  upon  by 
acetic  acid  three  or  more  small  nuclei. 

Causes  of  suppuraMon. — "While  the  pro- 
duction of  individual  pus-corpuscles  is  to  be 
explained  in  the  same  way  as  that  of  in- 
flammatory cells  in  general,  there  are  good 
reasons  for  thinking  that  the  formation  of 
pus  requires,  in  addition,  some  more  special 
cause. 

The  most  important  cause  is  imdoubtedly 
the  j)i'esence  of  bacteria,  especially  certain 
species  of  micrococci,  which  are  almost 
always  present  in  collections  of  pus,  large 
or  small ;  sometimes  contained  in  the  pus- 
corpuscles,  sometimes  free  in  the  liquid. 
Ogston  found  micrococci  in  every  one  of 
74  abscesses  not  previously  opened ;  and 
they  can  be  found,  broadly  speaking,  in  all 
boils,  pustules,  and  the  like.  The  com- 
monest species  are  Staphylococcus  pyogenes 
albus  and  S.  aureus,  with  sometimes  Strepto- 
coccus pyogenes.  The  latter  is  the  character- 
istic form  in  internal  suppurations,  especially 
in  pyajmia.  There  can  be  no  doubt  that  these 
micrococci  produce  suppuration,  since,  when 
cultivated,  they  have  often  been  made  to  pro- 
duce furuncles  and  abscesses  when  rubbed 
firmly  or  inoculated  into  the  hiiman  skin, 
even  more  constantly  and  certainly  than  in 
the  case  of  exi^erimental  animals.  Since 
these  micrococci  are  often  found  (by  culti- 
vation) to  be  present  in  certain  parts  of  the 
healthy  human  skin,  as  well  as  widely  spread 
in  human  dwellings,  there  must  be  some 
favoiu-ing  circumstances  or  contributory 
causes  which  enable  them  thus  to  injure  the 
tissues.    Such  favouring  circumstances  are 


(1)  some  previous  lesion  of  the  tissues;  (2) 
special  conditions,  especially  bad  nutrition, 
the  tenderness  of  tissue  in  children,  and  per- 
haps ichosyncrasy ;  (3)  certain  states  of  the 
blood,  especially  the  presence  of  special  sub- 
stances, such  as  glucose,  and  probably  pto- 
maines or  enzymes,  absorbed  from  the  in- 
testines. Animal  parasites,  such  as  hydatids, 
appear  to  produce  suppiuration  by  their  direct 
action,  without  the  assistance  of  bacteria. 

In  the  absence  of  micrococci,  suppuration 
may  be  produced  by  other  agents ;  which 
may  also  act  as  contributory  causes  with  the 
bacteria.  Such  are  turpentine,  eroton  oil, 
carbolic  acid,  ammonia,  strong  solutions  of 
perchloride  of  merciiry,  &c. ;  several  of  which 
are  powerful  bactericides.  In  addition,  the 
same  result  has  been  produced  experiment- 
ally by  sterilised  solutions  of  certain  bacterial 
l^roduets,  as  albumoses  and  ptomaines,  e.g. 
cadaverine ;  and  certain  enzymes,  e.g.  the 
vegetable  ferment  of  jequirity;  and  doubtless 
others  will  be  foimd  to  have  the  same  effect. 
]  It  thus  appears  that  chemical  substances 
!  having  powerful  solvent  or  necrotic  action 
'  on  tissues  produce  suppiu-ation,  and  do  so 
apparently  by  softening  the  walls  of  the 
blood-vessels  and  favouring  emigration  of 
leucocytes- — which  will  be  mostly  dead.  The 
action  of  micrococci  is  to  be  explained  in 
the  same  way,  these  organisms  producing 
enzymes  which  peptonise  and  thus  soften  or 
dissolve  the  walls  of  the  blood-vessels.  The 
well-known  destructive  or  solvent  action  of 
pus  is  also  thus  accoimted  for.  Micrococci 
are  doubtless  the  cause  of  ahnost  all  sup- 
purations, since  the  other  agents  mentioned 
wUl  not  be  present  xmless  experimentally  in- 
troduced. The  bearing  of  these  conclusions 
upon  antiseptic  surgery,  which  has  supplied 
much  of  the  evidence  on  which  they  are 
based,  is  obvious.  We  gain  also  by  this 
knowledge  an  adequate  explanation  of  the 
infectivity  of  pus ;  as  seen  in  contagious 
impetigo  of  the  skin,  conjunctivitis,  ure- 
thritis, &c. 

Granulation-Tissue. — When  a  part  has 
been  destroyed  by  inflammation,  the  lost 
tissue  is  replaced  by  the  preliminary  forma- 
tion of  a  peculiar  structure,  consisting  of  a 
highly  vascular  connective-tissue  framework, 
containing  an  excessive  number  of  leucocytes, 
and  also  epithelioid  or  formative  cells,  with 
occasional  giant-cells.  The  vessels  are  of 
delicate  structure,  and  easily  lacerated.  This 
tissue  also  contains  nerves.  It  has  been 
compared  to  the  cellular  structure  which 
composes  the  embryo,  or  to  embryonic  tis- 
sue, but  the  great  predominance  of  vessels 
constitutes  an  important  difference.  Such 
tissue  always  originates  as  an  outgrowth  of 
the  vessels  of  the  inflamed  part;  it  grows 
into  regular  connective  tissue,  and  is  thus 
the  most  important  means  of  replacing  the 
tissue  destroyed.  When  produced  on  a  sur- 
face, and  growing  out  in  the  form  of  tufts,  it 
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receives  the  name  of  granulations ;  and,  as 
is  well  known,  ulcers  and  cavities  become 
fiUed  up  by  it.  There  is  no  doubt  that  granu- 
lation-tissue may  form  fibrous  tissue,  but  not 
epithelial  structures  or  any  specialised  tissue. 
The  formation  of  granulations  is  not  necessary 
to  the  repair  of  wounds ;  and  their  persist- 
ence is  evidently  a  sign  of  delayed  repair ; 
hence  some  have  regarded  their  formation 
as  antagonistic  to  healing.  Hamilton  has 
ingeniously  shown  that  granulations  are,  or 
may  be,  produced  by  outward  dUatation  of 
capillaries  not  restrained  by  the  integument. 

Varieties. — The  most  striking  differences 
between  different  kinds  of  inflammation  are 
those  depending  upon  the  differences  of  tis- 
sues, and  of  the  situations  in  which  it  occurs. 

1.  Catarrhal.  —  On  mucous  membranes 
the  exudation  is  mucous,  does  not  coagulate, 
and  contains  only  detached  epithelial  ceUs, 
with  scattered  leucocytes  ;  the  process  tends 
to  become  chronic ;  but  the  effect  on  the  body 
as  a  whole  is  less  marked  than  in  other 
forms.  This  is  catarrhal  iaflammation,  a 
term  which  is  with  less  propriety  transferred 
to  inflammations  of  the  skin,  the  lung,  and 
some  glandular  organs. 

If  catarrhal  inflammation  is  very  severe  it 
becomes  purulent,  and  the  exudation  consists 
chiefly  of  pus,  little  or  no  mucus  being  pro- 
duced. This  purulent  catarrh  is  especially 
characteristic  of  specific  inflammations  of  the 
mucous  surfaces,  such  as  virulent  conjuncti- 
vitis or  gonorrhcea. 

2.  Croupous  or  fibrinous. — Croupous  in- 
flammation is  that  form  in  which  a  coagu- 
lable  exudation  is  formed  upon  a  mucous 
surface.  In  diphtheritic  inflammation  there 
is,  besides  a  membranous  exudation,  some 
necrosis  of  the  mucous  membrane.  In  these 
forms  the  tendency  is  to  acute,  not  chronic, 
disease ;  and  the  general  symptoms  are 
strongly  marked.  The  name  '  croup '  has  also 
been  transferred  to  certain  inflammations  of 
the  lung  ('  croupous  pneimaonia  ')  and  of  the 
kidney,  but  (in  the  latter  case  especially)  with 
doubtful  propriety. 

The  fibrinous  form  may  be  regarded  as 
the  normal  or  usual  form  of  inflammation  of 
serous  membranes  and  fibrous  connective 
tissue. 

On  serous  surfaces  the  lowest  degree  of 
inflammation  is  seen  in  a  serous  exudation, 
containing  httle  or  no  plasma,  hardly  to  be 
distinguished  from  simple  dropsy ;  but  there 
is  no  clear  line  between  this  and  a  coagulable 
exudation,  or  fibrinous  iaflammation.  This 
too,  if  still  more  severe,  may  become  puru- 
lent ;  and,  as  we  see  in  the  pericardium  or 
pleura,  a  purulent  may  succeed  to  a  fibrinous 
inflammation.  Finally,  vascular  connective 
tissue,  forming  adhesions,  is  generaUy  pro- 
duced. In  areolar  connective  tissue,  and  in 
the  interstitial  tissue  of  various  organs,  the 
same  stages  may  be  distinguished,  known  as 
vnflammatory  (edema,  which  occurs  near  a 


focus  of  acute  inflammation ;  inflammatori^ 
hardening,  such  as  precedes  the  formation  of 
an  abscess ;  and,  finally,  either  abscess  itself 
or  purulent  infiltration — the  two  forms  of 
suppiu-ation  in  connective  tissue. 

3.  Parenchymatous. — It  is  not  so  easy  to 
define  the  kinds  of  inflammation  as  affecting 
the  special  elements  or  parenchyma  of  organs. 
The  limg  appears  to  be  an  exception  to  the 
general  rule  that  epithehal  surfaces  show 
the  catarrhal  form  of  inflammation,  since 
lobar  pneumonia  is  a  type  of  the  fibrinous 
form ;  but  it  should  be  remembered  that  the 
anatomical  structure  of  the  air-vesicles  more 
resembles  a  serous  than  a  mucous  surface, 
having  only  a  single  layer  of  epithelium ; 
and  that  mechanical  injury  to  the  lung  always 
produces  a  catarrhal  form  of  inflammation. 

The  name  'parenchymatous  inflammation' 
has  been  given  to  those  changes  occurring  in 
the  special  tissues  of  organs  independent  of 
their  connective-tissue  framework.  The  only 
factor  common  to  aU.  such  appears  to  be  a 
granular  degeneration  of  the  protoplasm  of 
their  cells,  identical  with  what  is  elsewhere 
called  albuminous  degeneration,  though  it 
may  end  in  fatty  or  other  degeneration.  In 
contradistinction  to  this,  inflammation  of  the 
connective-tissue  framework  is  termed  inter- 
stitial inflammation. 

4.  Phlegmonous.  —  Phlegmonous  inflam- 
mation is  the  same  as  acute  interstitial 
inflammation,  ending  in  the  formation  of 
abscess. 

5.  Indurative. — Indurative  inflammation 
is  that  in  which  new  connective  tissue  is 
produced  in  the  interior  of  organs.  This  is 
chronic  interstitial  inflammation. 

6.  Scrofulous. — Scrofulous  inflammation 
is  that  type  which  occurs  in  cachectic  per- 
sons, whose  tissues  are  easily  injured  and 
heal  slowly.  Such  persons  are  subject  to 
chronic  inflammations,  which,  further,  in- 
volve destruction  of  tissue,  and  in  which 
the  inflammatory  products  readily  undergo 
degeneration ;  unless  these  characters  of  de- 
struction and  degeneration  are  present,  the 
name  '  scrofulous '  has  no  precise  meaning. 
There  can  be  little  doubt  that  aU  scrofulous 
inflammations  are  reaUy  tubercular.  Stru- 
mous is  a  word  better  forgotten,  being  syn- 
onymous with  scrofulous,  and  liable  to  be 
misunderstood. 

7.  Infective. — Infective  inflammations  are 
those  produced  by  the  passage  into  the  blood 
of  infective  matter,  derived  from  some  pre- 
viously existing  inflammation.  Pyaemia  and 
inflammations  associated  with  the  puerperal 
state  are  instances. 

8.  Chronic. — Most  inflammations  have  at 
first  a  typical  comse,  reaching  their  acme 
and  then  declining.  If  the  decline  is  not 
followed  by  resolution  they  become  chronic^ 
Others,  again,  show  from  the  first  the  cha- 
racter they  aU  along  maintain.  Chronic  in- 
flammations are  usually  distinguished  by  the- 
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persistence  of  that  condition  of  the  vessels 
which  permits  exudation  and  cell-emigration, 
with  less  hyperemia  and  general  fever  than 
in  the  acute  form.  On  mucous  surfaces  the 
chronic  form  differs  little  from  the  acute, 
except  in  these  two  respects.  In  serous 
membranes  chronic  inflammation  produces 
fibrous  adhesions,  with  little  or  no  hquid 
exudation.  In  the  interstitial  tissue  of  solid 
organs  a  large  amount  of  new  connective 
tissue  is  produced  by  chronic  inflammation, 
which  first  compresses  the  special  elements, 
causing  them  to  waste,  and  then  contracts  in 
bulk,  so  that  the  organ  becomes  atrophied, 
and  usually  harder  and  more  fibrous.  This 
is  the  process  called  '  fibroid  degeneration,' 
as  in  cirrhosis  of  the  liver.  '  Chronic  paren- 
chymatous inflammations '  are  simple  de- 
generations, as  seen  in  the  kidney. 

Teuminations. — The  most  favourable  termi- 
nation of  inflammation  is  what  is  called  re- 
solution,  in  which  the  vascular  phenomena 
and  tissue-changes  decline  together,  and  pass 
away  without  leaving  any  tangible  material 
result.  Even  in  the  apparently  most  perfect 
cases  of  resolution,  there  is  little  doubt  that 
products  of  exudation  remain  when  the  vascu- 
lar changes  have  subsided,  and  are  slowly 
removed  by  the  lymphatics.  Other  so-called 
terminations  are  necrosis,  or  total  death  of 
the  part ;  and  pai'tial  destruction  by  sup- 
puration or  ulceration.  But  if  any  loss  of 
substance  occurs,  the  inflammatory  process 
cannot  be  regarded  as  at  an  end  till  the  loss 
is  wholly  or  partially  restored  by  newly 
formed  connective  tissue.  Where  there  is  no 
destruction  of  tissue,  but  only  masses  of  Hquid 
or  solid  exudation,  the  inflammation  is  not, 
strictly  speaking,  resolved  till  these  are  re- 
moved. Very  fi-equently  an  acute  passes 
into  a  chronic  inflammation. 

Consequences. — 1.  Local  consequences. — ■ 
If  an  inflamed  part  does  not  simply  return  to 
its  original  state,  atrophy  is  the  most  common 
consequence.  Sypertrojihy  can  hardly  be 
said  to  occur  in  the  part  actually  inflamed, 
though  it  may  m  adjoining  parts,  as  we  see 
in  enlargement  of  bone  from  j)eriostitis. 
False  hypertrophy  from  new  formation  of 
connective  tissue  is  common ;  but,  as  such 
tissue  contracts,  the  final  result  is  atrophy. 
The  hardness  of  this  tissue  causes  induration 
to  be  put  down  among  the  consequences  of 
inflammation. 

2.  General  consequences. — The  effect  of 
inflammation  on  the  whole  body  is  to  pro- 
duce the  condition  of /ever,  which  is  discussed 
in  another  part  of  this  work.  It  will  suffice 
here  to  say  that  fever  involves  raising  of  the 
body-temperature,  weakening  and  accelera- 
tion of  the  heart,  and  distm'bauce  of  the 
nervous  system,  as  well  as  of  all  the  nutri- 
tive processes.  It  was  formerly  supposed 
that  local  inflammation  produced  fever  simply 
through  the  increased  production  of  heat  by 
more  rapid  tissue-change  in  the  inflamed 


part ;  this  process  raising  the  temperature  of 
the  blood  passuig  through  the  part,  and  thus 
of  the  whole  body  by  means  of  the  blood. 
But  this  simple  explanation  is  not  adequate. 
It  has  even  been  much  disputed  whether  the 
heat  of  inflamed  ^larts  ever  surpasses  that 
of  the  blood,  though  the  temperatiu-e  of  in- 
flamed external  parts  is  higher  than  the  nor- 
mal m  that  situation,  and  than  that  of  a 
corresponding  part,  not  inflamed,  on  the  other 
side  of  the  body.  But  this  is  also  the  case  in 
hypera^mia,  in  which  condition  the  external 
temperatiu'e  never  smrpasses  that  of  uaternal 
organs.  Experiments  on  inflammation  have 
led  to  very  conflictmg  results :  those  of  Simon 
and  "Weber  being  directly  opposite  to  those 
of  Jacobson  and  others.  But  even  if  we 
assume  an  actual  production  of  heat  in  in- 
flamed parts,  this  will  not  be  enough,  as  is 
shown  by  calculation,  to  account  for  the  rise 
of  temperatm'e  in  the  whole  body.  It  has 
also  been  supposed  that  some  fever-jjroducing 
or  pyrogenic  substance  passes  into  the  blood 
from  every  inflamed  part,  and  causes  in- 
creased tissue-change,  with  consequent  in- 
creased production  of  heat  through  the  whole 
body ;  or  else  exerts  a  special  action  on  the 
heat-centres.  Several  substances  having  a 
j)yrogenic  property  have  been  isolated.  They 
are  either  animal  ferments  (enzymes)  or 
albumoses,  produced  by  the  action  of  bacteria 
on  proteid  substances.  Finally,  it  is  held 
that  the  nervous  system  has  a  large,  or  even 
the  chief,  share  in  the  production  of  fever ; 
the  inflamed  part  acting  through  the  nerves 
on  the  cerebral  heat-centres  controlhng  the 
temperature  of  the  body.  But  none  of  these 
theories  is  definitely  established,  and  the 
manner,  therefore,  in  which  local  inflamma- 
tion produces  fever  is  not  yet  perfectly  imder- 
stood.  The  degree  in  which  local  inflamma- 
tions cause  fever  varies,  and  does  not  appear 
to  depend  whoUy  on  the  mass  or  the  intensity 
of  the  inflammation,  though  both  these  con- 
ditions are  partly  concerned.  Acute  inflam- 
mations produce  more  fever  than  chronic ; 
those  of  connective-tissue  more  than  those 
of  mucous  surfaces ;  and,  most  of  all,  those 
which  end  in  suppui'ation.  In  infective  in- 
flammations the  fever  is  generally  high,  but 
not  to  be  attributed  to  the  local  inflammation, 
being  a  concui-rent  effect  of  the  same  cause — 
the  infective  poison.  Besides  general  fever, 
the  special  condition  called  jjycBmia,  in  which 
other  local  inflammations  result,  may  be  a 
consequence  of  primary  inflammation;  but 
only  when  certain  special  causes  are  at  work. 
See  Fever  ;  and  Pyemia. 

J5tiology.  —  Most  inflammations  are 
caused  by  some  injm-y — either  mechanical, 
as  by  actual  violence  ;  or  physical,  as  changes 
of  temperature;  or  chemical,  by  powerfully 
acting  substances,  as  acids,  alkalis,  and 
many  more.  A  most  important  secondary 
factor  is  the  condition  of  the  body,  whether 
under-  or  over-nourished,  or  in  some  other 
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way  wrong;  and  this  may  protably  be  still 
more  closely  defined  as  the  condition  of  the 
blood-vessels.  Many  parts  of  the  body,  as 
the  skin  and  the  stomach,  are  constantly 
exposed  to  injury,  but  do  not  become  in- 
flamed unless  from  some  internal  cause ; 
and,  therefore,  a  change  of  nutrition  may  be 
the  apparent  or  immediate  cause.  It  is  also 
clear  that  certain  inflammations,  as  herpes 
20ster,  are  determined  by  disturbance  of  the 
nerves  ;  and  it  is  very  probable  that  similar 
nervous  disturbances  cause  other  local  in- 
flammations. Besides  these,  there  are  certain 
specific  causes,  namely,  infective  or  specific 
poisons,  which,  when  introduced  into  the 
blood,  produce  local  inflammations.  Many 
local  inflammations,  external  and  internal, 
appear  to  arise  spontaneously,  neither  irrita- 
tion nor  fault  of  nutrition  being  easily  traced. 
But  in  these,  as  in  others,  it  is  probable  that 
some  infective  cause  is  at  work,  or  else  that 
there  is  a  gradual  accumulation  in  the  blood 
of  some  irritant  substance,  the  effects  of 
which  are  only  seen  when  the  nutrition  of 
the  part  is  lowered.  Such,  for  instance,  are 
the  secondary  inflammations  which  occur  in 
chronic  diseases,  as  morbus  Brightii.  It  is 
also  probable,  and  in  some  cases  proved,  that 
other  inflammations  which  were  at  one  time 
thought  spontaneous,  are  reaUy  secondary, 
depending  upon  some  previous  local  inflam- 
mation, even  without  what  is  called  actual 
pyaemia.  Thus  the  nmnber  of  such  ap- 
parently spontaneous  inflammations  is  gradu- 
ally lessening. 

Treatment. — We  shall  divide  this  subject 
into  the  treatment  of  directly  accessible 
(chiefly  external)  inflammations ;  and  that  of 
indirectly  accessible  (internal) inflammations. 
Treatment  vsaU  also  differ  according  as  the  in- 
flammation is  acute  or  chronic ;  according  to 
the  stage,  if  acute  ;  and  also  according  to  the 
constitution  of  the  patient. 

{a)  Directly  accessible. — Directly  accessible 
inflammation  in  an  early  stage  may  be  treated 
by  local  blood-letting,  and  by  astringents. 
The  benefit  of  local  blood-letting  in  an  early 
stage  is  imdoubted,  and  is  probably  due  to 
its  reheving  the  condition  of  stagnation,  and 
permitting  freer  circulation  of  blood  in  the 
part.  Of  astringents  the  type  is  cold.  When 
the  vascular  disturbance,  that  is,  hyperaemia, 
is  great,  and  the  general  fever  high,  cold, 
produced  either  by  ice  or  evapora.tion,  is 
generally  the  best  treatment.  In  the  case  of 
mechanical  injuries,  for  instance,  it  may  be 
regarded  as  an  ascertained  fact  that  if  any 
injured  part  be  kept  cold  during  the  period 
of  reaction,  the  inflammation  is  less  severe. 
When  the  condition  of  inflammatory  exuda- 
tion is  set  up,  the  eflect  of  cold  is  less  marked ; 
and  if  a  temporary  benefit  is  produced,  the 
condition  after  the  application  of  cold  is 
stopped  may  be  as  bad  as  ever,  or  perhaps 
worse.  The  defect  of  cold  as  an  antiphlo- 
gistic seems  to  be  that,  though  it  reduces 


hyperaemia,  and,  if  sufficiently  intense,  actu- 
ally checks  inflammation,  it  does  not  remove 
the  injured  condition  of  the  vessels  and  tis- 
sues on  which  the  profounder  inflammatory 
changes  depend.  Cold  is  also  a  powerfiil 
nervous  sedative,  and  reduces  the  nervous 
irritability  of  inflamed  parts.  It  is  remark- 
able that  an  effect  like  that  of  cold  is  pro- 
duced by  solutions  of  certain  metallic  salts, 
especially  those  of  lead,  zinc,  silver,  and  bis- 
muth. These  salts  furnish  the  most  certain 
and  direct  means  of  treating  an  inflamma- 
tion in  parts  actually  accessible  to  their  ac- 
tion. Hence  they  are  used  in  superficial 
inflammations  of  the  mucous  membranes, 
such  as  the  digestive  mucous  membrane  and 
the  conjunctiva,  and  of  the  skin.  Their  use 
is  limited  by  the  difficulty  of  bringing  them 
in  actual  contact  with  deeper  inflamed  parts. 
But  Mr.  Hutchinson  has  shown  that  even 
in  severe  injuries  the  antiphlogistic  effect 
of  lead  is  quite  equal  to  that  of  cold,  if 
it  can  be  made  to  pass  deeply  enough  into 
the  injured  parts.  These  mineral  (and  also 
vegetable)  astringents  act  more  potently  on 
the  exudative  processes  of  inflammation  than 
on  the  vascular  disturbance.  Hence  their 
activity  is  most  vahiable  when  that  of  cold 
ends ;  and  they  have  a  striking  effect  on 
chronic  inflammations  which  are  unaffected 
by  cold.  Even  pressure  may  be  useful  as  an 
astringent,  as  we  see  in  strapping  a  testicle 
or  an  inflamed  joint.  In  applying  all  astrin- 
gents, it  is  of  the  first  importance  to  be  Bxxre 
that  their  effect  is  actuaUy  exerted  on  the  in- 
flamed part.  In  applying  ice  to  the  chest  for 
pneumonia  or  pericarditis,  for  instance,  this 
result  is  very  doubtful. 

In  the  treatment  of  even  acute  inflamma- 
tions, the  precisely  opposite  application,  that 
of  heat,  is  sometimes  valuable.  Hot  and  cold 
have  respectively  always  had  their  partisans, 
and  have  been,  the  vvriter  thinks,  needlessly 
opposed.  There  are  instances  (such  as  the 
cure  of  a  whitlow  by  plunging  the  finger  into 
very  hot  water)  where  the  sudden  application 
of  heat  seems  to  cut  an  inflammation  short. 
Probably  this  is  only  when  the  cause  is  some 
infective  micro-organism.  Short  of  this,  heat 
doubtless  increases  the  activity  of  most  inflam- 
matory processes.  But  heat  combined  with 
moisture  is  the  type  of  an  emollient,  by  which 
the  substance  of  inflamed  tissues  is  relaxed, 
the  blood-vessels  dilated,  the  sense  of  tension 
and  nervous  m-itation  removed  ;  and  though 
exudative  processes  are  probably  encouraged, 
the  mechanical  condition  of  inflammatory 
stagnation  is  relieved,  and  resolution  is  thus 
hastened.  When  pus  is  forming,  there  is 
little  doubt  that  heat  and  moisture  (in  the 
form  of  poultices  and  fomentations)  hasten 
the  process,  and  increase  the  amount  of  pus 
formed ;  but  since  the  increased  production 
of  pus  is  of  no  consequence,  and  it  is  more 
important  to  hasten  the  process,  this  may  be 
the  right  treatment  for  suppuration.  When 
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pus  is  once  formed,  the  same  treatment  is 
Tisefiil  in  giiiding  it  in  the  direction  in  whicli 
it  is  least  hm'tful.  Finally,  it  may  be  beneficial 
to  apply  heat  and  moistm'e  superficially,  to 
reheve  deep-seated  orf^ans,  by  stimulating  the 
vascular  and  lymphatic  circulation  through 
the  skin.  Thus,  in  applying  poultices  for 
pneumonia  we  do  not  make  the  lung  or  even 
the  pleura  hotter,  but  relieve  the  overloaded 
blood-vessels  and  lymphatics. 

Further,  in  treating  all  superficial  inflam- 
mations we  must  guard  against  anything 
which  increases  the  injury,  such  as  move- 
ment, further  irritation  by  the  air,  or  by 
anything  contained  in  the  air.  Thus,  in 
some  skin-diseases,  as  herjoes  zoster,  second- 
ary inflammation  is  prevented  by  an  artificial 
covering  of  collodion.  Antiseptic  sm'gery 
shows  that  not  the  air,  but  bacteria  conveyed 
by  the  air  or  otherwise,  are  to  be  feared,  and 
if  these  are  excluded  much  inflammation  is 
prevented.  The  benefits  of  mechanical  rest 
in  treating  injuries  of  the  limbs  need  not  be 
more  than  mentioned ;  nor  that  of  physio- 
logical rest,  wherever  it  can  be  obtained,  in 
tlireatened  or  existing  inflammation  of  any 
active  organ  whatever — for  example,  the 
brain,  the  stomach,  or  the  kidney. 

In  many  acute  inflammations,  however, 
where  we  know  the  course  of  the  inflamma- 
tion, and  that  we  cannot  absolutely  stop  the 
process,  our  best  method  may  be  merely  to 
apply  palliatives,  that  is,  to  adoj)t  an  expec- 
tant metlwd. 

Diet  is  also  of  great  importance.  There  is 
little  doubt  that  the  intensity  of  all  inflamma- 
tions is  lessened  by  greatly  diminishing  the 
food  taken.  In  some  acute  inflammations, 
especially  fevers,  we  may  pursue  a  different 
system,  with  the  view  of  saving  the  patient's 
strength ;  but  it  is  possible  that  in  the  reac- 
tion against  the  starving  process,  '  the  feeding 
of  fevers'  may  be  in  the  present  day  sometimes 
carried  too  far. 

In  the  treatment  of  chronic  inflarnmation 
in  accessible  parts,  the  first  aim  will  be  to 
check  the  exudation  and  ceU-migration,  that 
is,  to  bring  the  vascular  wall  into  a  healthy 
state.  Here  we  find  that  metallic  and  vege- 
table astringents  are  most  useful.  But  it 
may,  with  the  same  object,  be  well  to  draw 
more  blood  into  the  part,  in  order  that  the 
vascular  wall  may  be  better  nourished.  This 
is  effected  by  stimulants,  which  are  of  well- 
known  efficacy  in  chronic  inflammation. 
Some  of  these  agents  are  the  same  as  astrin- 
gents, but  in  a  more  concentrated  form — 
nitrate  of  silver,  sulphate  of  copper,  &c. ; 
others,  IDie  iodine  and  cantharides,  are  irri- 
tants. The  local  action  of  certain  substances 
which  may  be  called  aromatics  in  healing 
some  kinds  of  chronic  inflammation  is  most 
remarkable.  Thus,  tar,  either  from  wood  or 
from  coal,  and  similar  bodies  are  used  in 
chronic  inflammations  of  the  skin  ;  copaiba, 
cubebs,  sandal-wood,  &c.,when  excreted  by  the 


m-ine,  act  beneficially  in  chronic  cystitis  and 
urethritis.  Benzoin,  the  tars,  copaiba,  tolu, 
and  many  other  aromatic  and  resinous  com- 
poimds,  when  excreted  by  the  lungs,  act  in 
the  same  way  on  chronic  bronchitis.  The 
rationale  of  the  action  of  these  drugs  is  diill- 
cult  to  understand,  but  they  are  all  oxidisalile 
substances  which  undergo  slow  oxidation  in 
the  air,  often  accompanied  by  an  ozonising 
action.  Again,  it  may  happen  that  it  is  best 
to  sweep  the  old  tissue  away,  and  allow  new 

1  vessels  to  be  formed,  which  will  probably 
have  healthier  walls.  This  is  effected  by 
destructive  caustics,  as  nitrate  of  silver,  po- 
tassa  fusa,  chloride  of  zinc,  or  even  the  actual 

!  cautery. 

j     In  chronic  inflammations,  internal  treat- 

I  ment  is  often  of  great  service,  as  we  shall 

:  presently  show. 

{h)  Indirectly  accessihle. — The  treatment 
of  indirectly  accessible  inflammations,  or,  what 
amounts  to  the  same  thing,  the  treatment  by 
internal  (general)  methods  even  of  directly 
accessible  inflammations,  is  much  less  satis- 
factory than  the  local. 

The  first  indication  is  to  give  the  part 
actual  rest,  mechanical  or  physiological.  The 
next  is  to  consider  if  there  is  any  way  of  reduc- 
mg  the  intensity  either  of  the  local  reaction, 
or  of  the  fever.  Of  such  means  the  chief  are 
general  blood-letting ;  the  general  application 
of  cold ;  and  certain  particular  drugs,  such  as 
mercurials,  antimonials,  purgatives,  digitahs, 
aconite,  quinine,  and  a  number  more. 

Of  general  blood-letting  we  cannot  say 
much  here.    There  can  be  little  doubt  that 

:  it  often  lowers  the  energy  of  inflammatory 
processes  in  an  early  stage.  If  it  has  gone 
out  of  use,  it  is  probably  because  the  course 
of  many  diseases  is  now  better  known,  and 
we  do  not  exjiect  to  cut  them  short ;  because 
the  list  of  infective  diseases  is  enlarged  ;  and 
because  the  benefits  are  believed  to  be  out- 
weighed by  the  supposed  drawbacks  in 
diminishing  the  strength  of  the  patient.  Of 
cold  baths  we  need  only  here  say  that  they 
are  far  more  potent  in  checking  the  condi- 
tion of  fever  than  in  stopping  local  inflamma- 
tion. Oi  drugs,  digitalis  is  supposed  to  act  by 
depressing  the  heart's  action ;  but  in  theory 
this  is  doubtful,  and  in  practice  we  see  little 
effect  on  organic  inflammations.  Aconite 
also  has  little  local  effect,  but  does  modify  the 
febrile  state.  Quinine  is  thought,  on  theo- 
retical and  experimental  groi;nds,  to  check 
the  emigi-ation  of  leucocytes,  and  to  kill  the 
pathogenic  bacteria.  The  first  beUef  is 
experimentally  true,  if  the  drug  is  in  a  certain 
degree  of  concentration ;  but  we  have  no  safe 
means  of  introducing  it,  m  this  degree  of 
concentration,  into  the  blood.  The  second  is 
extremely  doubtful.  Alcohol  even  has  been 
recommended  as  an  antiphlogistic,  on  the 
ground  that  it  lowers  the  temperature  in 
health.    But  even  this  is  not  constant,  and 

I  there  is  no  good  reason  for  thinking  that  it 
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has  this  effect  in  fevers,  still  less  that  it 
checks  the  inflammatory  process.  If  alcohol 
be  given,  it  must  be  on  other  grounds. 
Salicylic  acid,  carbolic  acid,  and  thymol  are 
lauded  as  destroying  micro-organisms;  but, 
as  with  quinine,  we  cannot  get  them  into  the 
blood  in  sufticient  concentration,  and,  if  we 
could,  it  is  probable  that  other  more  serious 
disturbances  would  be  produced. 

The  conclusion  must  be  that  there  is  no 
one  drug  which  is  capable  of  controlling  local 
processes  of  inflammation,  though  the  result- 
ing condition  of  fever  may  be  modified. 

The  use  of  mercurials  and  antimonials 
seems  to  have  been  affected  by  the  same 
considerations  as  blood-letting.  The  action 
formerly  attributed  to  them  is  now  doubted, 
probably  on  very  insufficient  grounds,  and  it 
is  further  thought  they  do  harm  in  other  ways. 
But  no  adequate  explanation  has  been  given 
of  the  difference  in  this  respect  between  the 
practice  of  this  and  the  last  generation.  Pur- 
gatives remain  as  a  harmless,  unquestionable, 
but  not  very  potent  antiphlogistic  method. 

In  the  general  treatment  of  cZirowic  inflam- 
mations we  have  more  satisfactory  principles. 
Chronic  inflammation  is,  in  other  words, 
imperfect  repair.  It  is  in  cachectic  persons, 
or  persons  with  an  inherited  proclivity  (per- 
haps not  yet  manifest)  to  cachectic  diseases, 
that  inflammations  most  tend  to  become 
chronic.  Hence,  the  first  rule  is  to  improve 
the  nutrition.  Many  patients  with  chronic 
inflammations  get  well  at  once  when  placed 
in  good  quarters,  and  on  good  food,  provided 
that  the  digestive  functions  are  first  attended 
to.  Next  in  importance  come  nutrient  tonics, 
of  which  cod-liver  oil  is  the  chief.  There  are 
few  chronic  inflammations  in  which  it  does 
not  do  good.  Iron  is  very  often  valuable ; 
and,  if  it  fails  or  is  contra-indicated,  arsenic 
may  be  employed.  In  chronic  inflammations 
of  fibrous  tissues,  iodide  of  potassium  has  a 
real  value,  not  easUy  explained.  In  treating 
other  inflammations,  either  acute  or  chronic, 
there  are  many  specific  remedies,  but  these 
are  remedies  for  the  disease,  not  for  its 
inflammatory  features  only.  For  this  reason, 
we  do  not  here  speak  of  mercury,  colchicum, 
salicylate  of  sodium,  and  other  agents. 

Finally,  a  most  important  means  of  treat- 
ing indirectly  accessible  inflammations  must 
be  mentioned,  namely,  that  by  counter-irri- 
tants, or  setting  up  a  rival  inflammation.  In 
order  to  reUeve  an  inflammation,  for  instance, 
of  the  knee-joint,  we  produce  a  superficial 
inflammation  of  the  skin.  This  is  most  used 
in  chronic,  but  applies  to  some  acute  inflam- 
mations also.  Various  explanations  have 
been  given  of  the  undoubted  efficacy  of 
this  treatment.  Some  believe  the  action  is 
transmitted  through  the  nerves  ;  others  that 
blood  is  drawn  away ;  others  that  the  lym- 
pliatics  are  stimulated.  The  writer's  behef 
is  that  in  the  most  marked  cases  of  benefit 
from  counter-irritation  there  is  a  continuity 


of  the  tissue  between  the  inflamed  organs 
and  the  part  where  the  counter-irritant  is- 
applied,  and  that  the  action  may  sometimes 
consist  in  drawing  away  blood ;  but  more 
generally  the  benefit  results  from  setting  up 
currents  of  plasma  through  the  lymphatics 
and  the  connective-tissue  spaces.  It  should 
be  noted  that  in  some  inflammations  where 
oedema  is  a  marked  feature  {e.g.  epididymitis),, 
simple  puncture  has  an  unquestionable  effi- 
cacy which  may  perhaps  be  explained  in  the 
same  way.  The  substances  used  for  counter- 
irritation  are  either  vesicants  or  rubefacients, 
such  as  cantharides,  ammonia,  mustard,  or 
iodine.  Dry  heat  at  different  temperatiu-es 
may  produce  the  effect  of  either  of  these 
classes.  "When  redness  is  produced  on  the 
skin,  it  does  not  follow  that  hypersemia  alone 
results.  In  fact,  the  desquamation  often 
shows  that  a  low  form  of  inflammation  has 
been  established. 

The  writer  has  here  endeavoured  to  give 
only  the  principles  of  the  treatment  of  in- 
flammation. For  the  treatment  of  inflam- 
mations of  special  parts,  the  articles  on  these 
subjects  must  be  consulted,  as  weU  as  the 
articles  on  Blood,  Abstraction  of ;  Counter- 
IRRITANTS ;  and  Heat,  Therapeutics  of. 

J.  F.  Payne. 

INFLATION  {inflo,  I  blow  into).— A 
term  applied,  therapeutically,  to  the  method 
of  blowing  air  or  gas  into  any  hoUow  space. 
It  is  employed  particularly  in  connexion 
with  the  lungs  in  the  process  of  artificial 
respiration  {see  Artificial  Eespiration). 
It  is  also  used  for  the  purpose  of  dilating 
the  bowel  in  cases  of  obstruction  {see  Intes- 
tinal Obstruction).  The  term  '  inflation  ' 
was  formerly  used,  pathologically,  as  a 
synonym  for  emphysema  of  the  lungs,  but 
is  now  more  strictly  limited  to  the  condition 
in  which  the  alveoU  are  temporarily  dis- 
tended with  air,  from  any  obstruction  in  the 
air-passages.    See  Lungs,  Emphysema  of. 

INPLUEWZA.'—Synon.:  Epidemic  Ca- 
tarrh ;  Fr.  Grippe ;  Ger.  Influenza ;  Epide- 
mischer  Schnupfenfieber. 

The  term  '  influenza '  is  said  to  have  been 
first  introduced  in  1741,  when  the  disease 
was  prevailing  in  the  North  of  Italy,  and  it 
has  been  generally  adopted  in  this  country  ; 
though  the  more  scientific  term — '  epidemic 
catarrhal  fever  ' — is  often  used  in  systematic 
works. 

Definition. — This  disease  is  not  to  be 
regarded  as  simply  an  unusually  prevalent 
common  catarrh,  but  must  be  considered  as 
a  specific  affection,  which  appears  occasion- 
ally over  wide  districts,  and  at  or  about  the 
same  time ;  is  characterised  by  marked  febrUe 
symptoms ;  is  often  attended  by  serious  com- 

1  This  article  appears  in  its  original  form  as 
written  by  the  late  Dr.  Peacock.  It  is  followed  by 
a  supplement  which  brings  the  subject  down  to  the 
jjresent  time. — Editor. 
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plications ;  and  caiises  great  and  prolonged 
prostration  of  strength. 

Occurrence. — Various  epidemics  of  influ- 
enza are  on  record  from  the  middle  ages 
down  to  more  recent  times,  and  those  which 
have  occurred  in  the  last  and  present  centuries 
have  been  fully  described.  The  disease  is 
reported  to  have  prevailed  in  1729,  1732-38, 
1737,  1742,  1758,  1762,  1767,  1775,  and  1782, 
and  in  1803,  1833,  1837,  and  1847.  The  fol- 
lowing accomit  is  chiefly  founded  upon  the 
disease  as  it  prevailed  in  1847 ;  but  the  de- 
scription given  of  its  peculiarities  corresponds 
with  the  accounts  of  previous  ei^idemies. 

Forms. — Influenza  may  be  described  as 
assuming  three  distinct  forms  : — 

1.  That  in  which  it  is  simple,  or  rmat- 
tended  with  any  serious  complication. 

2.  When  it  is  complicated  with  serious 
pulmonary  affections,  especially  bronchitis 
and  pneumonia. 

3.  When  the  disorder  of  the  digestive 
organs,  which  generally  exists  to  some  degree 
in  the  disease,  becomes  a  more  promment 
feature ;  while  there  are  at  the  same  time 
marked  rheumatic  symptoms,  and  the  com- 
plaint shows  a  tendency  to  assume  a  remit- 
tent form. 

The  description  would  also  be  imperfect 
without  reference  being  made  to  the  modi- 
fying influence  which  the  epidemic  exerts 
over  other  diseases  pi'evailing  at  the  same 
time,  and  especially  over  the  specific  fevers. 

1.  Simple  Catarrhal  Fever. — In  this 
form  of  the  disease  the  attack  is  most  com- 
monly sudden.  The  patient  experiences  a 
sense  of  cold  down  the  back  and  between  the 
shoulders,  lapsing  into  general  chilliness  or 
complete  rigors,  and  succeeded  by  flushes  of 
heat  and  dryness  of  the  skin,  pain  in  the 
head,  chest,  and  extremities,  and  prostration 
of  strength.  Generally  these  symptoms  fol- 
low some  esposiu'o  to  cold  and  damp,  but 
occasionally  they  appear  without  being  trace- 
able to  any  immediately  exciting  cause,  and 
more  rarely  the  attack  comes  on  gradually, 
with  a  general  feeling  of  indisposition  of  two 
or  three  days'  duration. 

At  first  there  is  dryness  of  the  nostrils  and 
soreness  of  the  throat,  with  a  sense  of  tight- 
ness or  constriction  of  the  chest,  and  a  dry, 
hard  cough.  As  the  disease  advances,  copious 
defluxion  from  the  nostrils  takes  place ;  the 
throat  is  often  seriously  affected;  and  the 
cough  is  more  frequent.  The  expectoration 
is  at  first  scanty,  and  consists  of  a  pale  glairy 
fluid ;  but  at  a  later  period  there  is  more 
copious  discharge  of  opaque  mucus.  At  the 
same  time  some  degree  of  difficulty  of  breath- 
ing and  soreness  at  the  chest  are  experienced. 
The  respiration  is  in  most  instances  accele- 
rated ;  and,  on  auscultation,  the  inspiratory 
sounds  are  dry  and  harsh,  especially  in  the 
posterior  and  inferior  parts  of  the  chest ;  and 
sibilant  and  sonorous  rhonchi  may  be  audible 
on  forced  inspu-ation.    In  some  cases  no 


marked  sounds  are  heard,  but  the  vesicular 
murmur  is  very  indistinct.  A  sense  of  chilli- 
ness, alternating  with  flushes  of  heat,  is  a 
general  symptom  throughout  the  progress  of 
the  attack ;  and  there  is  distressing  headache, 
particularly  in  the  forehead,  across  one  or 
both  eyebrows,  as  well  as  pain  in  the  balls  of 
the  eyes.  These  symptoms  often  imdergo 
considerable  remission  during  the  day.  There 
is  also  commonly  much  mental  depression 
and  nocturnal  restlessness.  The  tongue  is 
usually  moist,  and  covered  with  a  white 
creamy  fiir ;  but  occasionally  it  is  morbidly 
red  at  the  tip  and  edges,  and  thickly  coated 
with  a  whity-brown  fur  towards  the  centre 
and  root ;  more  rarely,  and  especially  in  the 
mornmg,  it  is  dry.  In  the  greater  number 
of  cases,  entire  loss  of  appetite,  with  some 
nausea,  and  a  confined  state  of  the  bowels, 
are  present  from  the  commencement ;  but 
occasionally  diarrhoea  is  observed  at  an  early 
period,  and  not  infrequently  it  comes  on 
dm'ing  the  progress  of  the  disease.  Sense 
of  weight,  tenderness,  and  pain  in  the  right 
hypochondrium  are  frequently  experienced ; 
and  there  is  often  some  icteroid  tinging  of 
the  conjunctiv;e,  or  of  the  general  complexion. 
I  The  lurine  is  scanty  and  high-coloured  at  first, 
but  subsequently  becomes  more  free,  and 
deposits  some  sediment. 

Prostration  of  strength  is  throughout  one 
of  the  most  marked  and  distressing  features 
of  the  complaint,  and  there  is  a  general  feel- 
ing of  soreness,  with  dull  aching  pains  in  the 
chest,  back,  and  limbs.  The  pulse  is  but 
little  varied  in  freqiiency,  generally  ranging 
from  80  to  90,  and  rarely  exceeding  100. 
Though  occasionally  full,  it  is  uniformly  very 
compressible,  and,  after  the  first  day  or  two, 
feeble.  The  skin  is  seldom  hot  or  very  dry, 
or  if  so  it  is  only  at  the  commencement  of 
the  attack,  and  it  soon  becomes  cool  and 
moist ;  the  complaint  usually  subsides  with 
free  perspiration. 

The  ordinary  dm-ation  is  from  three  to  five 
days  in  the  milder  cases,  and  from  seven  to 
ten  in  the  more  severe.  The  disease,  how- 
I  ever,  on  its  subsidence  usually  leaves  the 
'  patient  for  some  time  much  prostrated,  and 
suffering  from  loss  of  appetite,  inaptitude  for 
bodily  or  mental  exertion,  and  a  troublesome 
cough.   There  is  a  great  tendency  to  relapse. 

Not  infrequently  towards  the  termination 
of  the  attack  the  transient  pains,  which  are 
troublesome  dming  its  course,  increase  in 
severity,  and  rheumatic  affections  of  an 
obstinate  and  painful  character  supervene. 
These  often  assume  a  remittent  or  inter- 
mittent form,  returning  regularly  at  the 
same  hour  for  several  days  in  succession, 
and  not  infreqi^ently  aft'ectrng  one  side  ot 
the  head,  or  one  eyebrow  or  eyeball,  and  oc- 
casionally the  intercostal  muscles  of  one  side. 

2.  Epidemic  Catarrhal  Fever  with 
predominant  Pulmonary  Afifection. — 
Not  infrequently  the  symptoms  of  implication 


956 


INFLUENZA 


of  tlie  aerial  mucous  membrane  or  lungs  are 
more  marked,  there  being  decided  quinsy, 
laryngeal  symptoms,  croup,  bronchitis,  or 
pneumonia.  Of  these  the  most  frequent  and 
important  are  the  bronchitic  and  pneumonic 
complications. 

Bronchitis. — This  has  especially  the  ten- 
dency to  assume  the  acute  capillary  form.  In 
cases  of  acute  capillary  bronchitis  occurring 
as  a  complication  of  influenza,  there  is  usually 
in  the  early  stage  increased  frequency  and 
some  difficulty  of  breathing,  constriction  of 
the  chest,  and  soreness  or  stiffness  of  the 
throat.  The  cough,  though  slight,  is  trouble- 
some from  its  frequency.  The  expectora- 
tion, if  there  be  any,  is  scanty  and  of  a  glairy 
character.  The  tongue  is  usually  red  at  the 
tip  and  edges,  and  covered  on  the  dorsum 
with  a  creamy  mucus  or  with  a  whity- 
brown  fur ;  occasionally  it  is  morbidly  red 
throughout.  The  pulse  is  accelerated,  beating 
generally  110  to  112  or  116  in  the  minute, 
and  occasionally  more  frequently.  The  skin 
is  not  usually  hot,  except  it  be  at  the  com- 
mencement of  the  attack,  and  if  so  it  usually 
becomes  cooler  in  two  or  three  days.  With 
these  symptoms  there  are  the  marked  pro- 
stration of  strength,  the  severe  frontal  head- 
ache, the  general  soreness  of  the  body,  and 
the  pains  in  the  back  and  limbs,  which 
characterise  the  ordinary  cases  of  influenza. 

When  the  chest  is  examined  in  this  stage 
of  the  disease,  the  only  morbid  signs  de- 
tected are  a  roughness  of  the  inspiratory 
sound,  particularly  when  a  forced  inspiration 
is  drawn ;  some  slight  crepitation,  audible 
more  especially  towards  the  lower  part  of 
each  dorsal  region;  feebleness  of  the  vesi- 
cular murmur ;  and  perhaps  slight  sibilant 
rhonchus  in  front.  The  respiration  is,  how- 
ever, quicker  and  shorter  than  natural, 
averaging  28,  32,  or  40  in  the  minute ;  the 
dyspncea  is  greater  than  is  explained  by  the 
obvious  physical  signs  ;  and  most  generally 
there  is  some  lividity  of  the  face. 

In  the  second  stage  all  these  symptoms 
are  much  aggravated.  The  respiratory  acts 
are  performed  quickly  and  imperfectly,  the 
respirations  in  the  minute  varying  from  30 
to  40  or  50.  The  cheeks  are  much  flushed, 
and  the  lips  of  a  somewhat  purple  colour. 
Generally  there  is  not  acute  pain  in  the 
chest,  but  rather  a  sense  of  constriction  and 
soreness  ;  the  cough,  though  frequent  and 
occurring  in  paroxysms,  is  not  usually 
severe.  The  expectoration  still  continues 
scanty,  and  consists  of  small  yellovpish- 
white  pellets,  forming  tenacious  masses  of  a 
peculiar  nodulated  or  botryoidal  form,  very 
much  resembUng,  when  floating  in  water, 
fragments  of  some  of  the  large  oolitic  lime- 
stones. The  tongue  is  mostly  covered  with 
a  thick  whity-brovm  fur,  and  somewhat  dry 
and  often  red  at  the  tip  and  edges ;  or 
morbidly  red  and  glazed.  The  pulse  is 
much  accelerated,  beating  120,  180,  or  140 


times  in  the  minute,  but  it  is  generally 
small  and  very  compressible.  In  some 
instances,  after  being  low  and  feeble  at  the 
outset  of  the  disease,  it  acquires  a  more 
sthenic  character  in  the  second  stage.  The 
skin  is  rarely  dry,  or  much  above  the  natural 
temperature ;  and  the  hands  and  feet  are 
generally  cool.  The  skin  of  the  extremities 
is  also  much  congested,  so  that  when 
blanched  by  pressure,  the  colour  does  not 
readily  return.  The  prostration  of  strength 
also  becomes  greater ;  and  there  is  much 
headache,  and  often  transient  dehrium,  es- 
pecially during  the  night.  On  percussion, 
the  chest  does  not  present  any  marked  alter- 
ation of  resonance,  unless  there  exists  some 
other  disease  of  the  lung ;  and  on  auscul- 
tation crepitation  of  a  more  or  less  fine 
character  is  axidible  with  the  inspiration, 
I  first  in  the  inferior  part  of  one  or  both 
I  dorsal  regions,  then  spreading  rapidly  higher 
up  in  the  back  and  toward  the  bases  of  the 
lungs  in  front,  whilst  sibilant  rhonchus  is 
heard  in  other  parts  of  the  chest, 
j  The  third  stage  of  the  disease  is  marked 
!  by  the  dyspncea  becoming  so  severe  that  the 
I  patients  are  compelled  to  sit  constantly  up- 
right in  bed,  or  to  lean  forwards,  resting  on 
their  arms  and  elbows ;  whilst  at  intervals 
the  respiration  becomes  very  laborious.  The 
i  lividity  of  the  cheeks,  lips,  and  hands  is  in- 
creased ;  the  eyes  become  prominent ;  and 
the  expression  of  countenance  is  extremely 
anxious.  The  cough  is  frequent,  and  of  a 
short  abortive  character,  giving  the  im- 
pression of  viscid  secretion  in  the  limg, 
which  the  patient  has  not  power  to  expec- 
torate ;  whilst  it  is  aggravated  by  paroxysms, 
,  which  cause  pain  in  the  head  and  increased 
lividity.  The  sputum  now  becomes  large  in 
quantity ;  it  is  of  a  greenish-yellow  colour, 
very  viscid,  contains  little  air,  and  is  oc- 
casionally streaked  vnth  blood.  The  respi- 
rations are  very  frequent,  50  to  60,  or  even 
more ;  and  expiration  is  very  laboured  and 
prolonged.  The  pulse  is  very  feeble,  and 
either  extremely  quick — 140,  150,  or  160  in 
the  minute — or  intermittent,  so  as  to  number 
only  100  or  120  beats.  The  tongue  is 
covered  with  a  thick  yeUowish-white  or 
brovm  fur,  and  is  generally  dry ;  sordes  also 
form  upon  the  teeth.  The  general  surface 
of  the  body  becomes  cool  and  bathed  in  per- 
spiration ;  and  the  hands  and  feet  decidedly 
cold.  The  deUriimi  is  more  constant ;  with 
the  decaying  strength  the  cough  declines ; 
the  expectoration  ceases  or  becomes  sHght ; 
and  the  patient  sinks. 

With  the  progress  of  the  disease  the  physi- 
cal signs  change.  The  chest  in  front  yields 
a  uniformly  clear  sound  on  percussion,  while 
behind  there  is  a  general  impairment  of  the 
resonance.  The  crepitation  gradually  extends 
over  larger  portions  of  the  lungs,  being  of  a 
finer  character  in  the  parts  more  recently  in- 
volved; giving  place  to  subcrepitant  and 


INFLUENZA 


957 


mucous  rhonchi  in  the  situation  in  which  it 
was  first  heard  ;  and  finally  becoming  of  a 
gurgling  character  in  the  neighbourhood  of 
the  larger  bronchial  tubes.  The  subcrepitant 
rhonchus  also  towards  the  end  of  the  attack 
is  heard  with  the  expiration  as  well  as  with 
the  inspiration  ;  and,  if  there  is  some  local 
condensation,  bronchial  respiration  may  be 
developed. 

In  the  cases  which  terminate  favourably, 
the  amendment  is  marked  by  the  respiration 
becoming  less  hurried  and  laborious  ;  by  the 
expression  of  countenance  being  less  anxious, 
and  the  face  less  livid ;  and  by  the  prostra- 
tion of  strength  decreasing.  The  pulse  be- 
comes less  frequent,  the  cough  less  severe, 
and  the  sputum  less  viscid — more  of  a  muco- 
purulent character,  with  a  tendency  to  form 
a  homogeneous  mass,  containing  large  air- 
bells.  At  a  later  period  it  becomes  thinner, 
and  declines  in  amount.  The  mucous  and 
subcrepitant  rhonchi  are  replaced  by  finer 
sounds,  and  the  space  over  which  the  morbid 
signs  are  heard  diminishes — these  disappear- 
ing first  in  tiie  upper  part  of  the  chest,  then 
at  the  front  and  sides,  and  lastly  in  tlie 
dorsal  regions.  The  clearness  of  the  sound 
on  percussion  on  the  fi'ont  of  the  chest  also 
passes  away,  and  is  often  succeeded  by  a 
somewhat  dull  sound;  and  the  respiratory 
sounds  become  indistinct.  The  convalescence 
is,  however,  generally  proti'acted  ;  the  patient 
is  hable  to  retmrns  of  dyspno3a  at  intervals  ; 
and  the  cough  continues  troublesome.  After 
the  subsidence  of  the  pulmonary  symptoms, 
the  rheumatic  pains,  if  previously  present, 
may  become  aggravated,  or  may  then  first 
appear  and  become  troublesome,  affecting 
the  head,  face,  or  intercostal  muscles,  and 
being  aggravated  towards  night. 

Anatomical  Characters. — On  examina- 
tion after  death,  one  of  the  peculiar  features 
of  this  form  of  influenza  is  the  extremely  in- 
flated condition  of  the  kmgs,  which,  in  Ueu 
of  collapsing  when  the  chest  is  laid  open,  m 
some  cases  protrude  from  the  cavity.  This 
condition  is  not  limited  to  certain  parts  in 
which  there  are  larger  or  smaller  bullae,  but 
consists  in  a  general  inflation  of  large  por- 
tions of  the  lung.  The  mucous  membrane 
of  the  bronchi  is  reddened,  and  the  injection 
increases  towards  the  smaller  tubes,  where 
the  membrane  may  be  intensely  red  and 
have  a  villous  appearance.  The  hmg-tissue 
in  the  cases  proving  fatal  at  an  early  period 
has  a  pecuhar  dry  appearance,  but  in  the 
later  stages  it  is  cedematous.  There  is  also 
more  or  less  lobular  condensation,  the  con- 
densed parts  being  depressed  below  the 
adjacent  inflated  tissue,  and  having  a  deep 
purf)le  colour.  At  a  later  period  the  con- 
densed tissue  may  soften  fi-om  the  presence 
of  pus,  and  small  cavities  may  be  formed 
in  this  manner.  The  bronchial  glands  are 
enlarged  and  softened.  The  cavities  of  the 
heart,  especially  on  the  right  side,  are  dis- 


tended with  firm  and  more  or  less  decolorised 
coagula. 

Prognosis  and  Duration. — The  cases  of 
influenza  complicated  by  acute  capillary 
bronchitis  are  always  very  serious  in  their 
character ;  and  when  the  disease  occurs  in 
persons  who  have  before  been  out  of  health, 
and  especially  if  there  be  any  previous 
disease  of  the  lungs  or  heart,  or  if  the  sub- 
jects be  very  yoimg  or  elderly,  they  prove 
fatal  in  a  large  proportion  of  cases.  The 
dm-ation  of  the  disease  in  the  eases  which 
prove  fatal  is  from  about  ten  to  fourteen 
days  ;  and  when  recovery  occurs,  the  patient 
is  ill  from  a  fortnight  to  three  weeks,  or 
longer. 

Pneumonia. — Of  the  symptoms  in  these 
cases,  cough  is  one  of  the  most  troublesome; 
the  expectoration  is  peculiar,  partaking  both 
of  the  glassy,  transparent  or  opaque  charac- 
ter of  the  sputum  of  bronchitis,  and  of  the 
brownish  viscid  expectoration  of  pneumonia, 
with  the  usual  small  air-bells.  In  some 
cases,  however,  when  there  is  great  prostra- 
tion, there  may  be  no  expectoration.  Pain 
in  the  chest  is  generally  experienced  at  the 
invasion  of  the  disease,  of  a  more  or  less 
severe  character,  but  afterwards  it  is  not 
present  to  any  marked  extent,  or  is  only  ex- 
perienced when  the  patient  has  a  severe 
paroxysm  of  coughing.  The  dyspnoea  also 
is  not  severe,  and  there  is  not  much  lividity 
of  the  face,  unless  in  cases  in  which  there  is 
also  considerable  bronchitis.  The  breathing 
is  not  usually  very  rapid,  the  respirations  not 
exceeding  28  or  .32  in  the  minute.  The  pulse 
also  is  comparatively  quiet,  beating  80,  90, 
or  100,  and  it  is  usually  soft  and  compres- 
sible, or  decidedly  small  and  weak.  The 
skin,  as  in  the  other  forms  of  influenza,  is 
not  generally  hot  or  dry  ;  or,  if  so  at  the 
commencement  of  the  attack,  it  soon  becomes 
cool  and  moist.  The  tongue  has  usually  the 
whity-brown  covering  which  has  before  been 
described,  and  is  not  dry  ;  but  sometimes  it 
does  become  dry  and  brown.  There  is  often 
very  marked  disorder  of  the  digestive  organs 
— sickness  and  vomiting  and  diarrhoea  ;  and 
usually  some  slight  jaundiced  tinge  of  the 
skin  is  observed.  There  is  also  not  infre- 
quently some  delirium  and  stupor  of  mind ; 
and  the  prostration  of  strength  is  often 
extreme. 

On  examinmg  the  chest,  in  addition  to 
the  signs  of  bronchitis,  which  are  always 
present  to  a  greater  or  less  degree,  there 
are  the  usual  indications  of  pneumonia. 
At  first  fine  crepitation  is  perceived  in  the 
seat  of  the  disease ;  to  this  more  or  less 
marked  dulness  on  percussion,  bronchial 
respiration,  and  increased  resonance  of  the 
voice  and  cough,  succeed ;  and  these  signs, 
though  generally  found  in  one  or  both  dorsal 
regions,  may  be  more  widely  diffused.  Not- 
withstanding, however,  the  threatening 
character  of  the  symptoms,  it  was  observed 
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in  the  epidemic  of  1847  that  the  disease  was 
not  very  fatal,  and  the  signs  of  consolidation 
disappeared  more  readily  than  in  most 
ordinary  cases  of  pneumonia.  The  resolu- 
tion was  shown  by  the  return  of  crepitation, 
though  of  a  coarser  character,  in  the  seat 
of  consolidation  ;  and  by  the  gradual  diminu- 
tion of  the  bronchial  respiration,  and  of  the 
dulness  on  percussion.  After  a  time  the 
natural  vesicular  breathing  again  became 
audible.  The  duration  of  the  disease  was 
very  similar  to  that  in  the  cases  of  acute 
capillary  bronchitis.  In  this,  as  in  the  other 
forms  of  influenza,  the  convalescence  was 
often  very  protracted ;  there  was  the  same 
tendency  to  recurrence  of  the  symptoms  on 
any  slight  exciting  cause  ;  and  the  rheumatic 
pains  often  continued  long  to  distress  the 
patient. 

3.  Catarrhal  Fever,  complicated  with 
gastro-intestinal  aflfections  and  rheu- 
matism, and  of  a  remittent  character. 

It  has  already  been  stated  that  more  or 
less  marked  symi^toms  of  gastro-intestinal 
and  hepatic  disorder  may  be  present ;  and 
that  rheumatic  pains,  having  a  more  or  less 
decidedly  remittent  character,  may  be  ob- 
served. It  has  further  been  said  that  in  the 
cases  in  which  the  pulmonary  complication 
assumes  the  pneumonic  form,  these  symp- 
toms may  be  generally  more  marked  than  in 
the  cases  of  acute  capillary  bronchitis. 

In  some  cases,  however,  the  latter  symp- 
toms were,  throughout,  the  predominant 
feature  ;  and  as  similar  observations  have 
been  made  as  to  former  epidemics,  cases  of 
this  kind  may  fairly  be  regarded  as  consti- 
tuting a  special  form  of  the  disease. 

In  this  form  of  the  epidemic,  nausea  and 
sickness  generally  occm-red  at  an  early  period 
of  the  attack,  and  often  became  very  urgent 
symptoms.  The  matters  vomited  often  had 
a  bilious  tinge  ;  and  there  was  generally  a 
marked  bilious  tinge  of  the  conjunctivae  and 
general  siu-face  of  the  body,  amounting  in 
some  cases  to  decided  jaundice.  There  was 
often  diarrhoea ;  and  sometimes  blood  was 
passed  in  the  stools.  The  pains  in  the  head, 
back,  loins,  and  extremities,  which  are 
present  with  more  or  less  severity  in  all 
forms  of  influenza,  were  from  the  first  of 
a  severe  character,  or  increased  with  the 
progress  of  the  disease  till  they  constituted  a 
predominant  feature.  The  pain  was  usually 
most  distressing  in  the  head,  especially  in 
the  forehead,  and  in  some  cases  was  limited 
to  one  temple,  one  eyebrow,  or  one  eyeball. 
This  was  generally  of  an  intermittent  or 
remittent  character,  coming  on  at  night  after 
more  or  less  distinct  remission  during  the 
day ;  and  was  attended  with  singing  in  the 
ears,  distressing  restlessness,  agitation,  and 
inability  to  sleep,  whilst  delirium  generally 
increased  during  the  exacerbation.  In  some 
cases  it  only  amounted  to  a  little  excitement 
and  incoherence,  but  in  others  it  was  so 


urgent  as  to  require  the  employment  of 
restraint  to  retain  the  patient  in  bed,  and 
sometimes  it  continued  without  intermission 
for  some  hours.  It  was,  however,  remarkable 
how  completely  it  subsided,  as  a  rule,  in  the 
morning.  With  these  symptoms  there  was 
usually  much  tremor  of  the  extremities ;  and 
the  eye  was  pale  and  glassy,  though  the 
pupil  was  frequently  contracted. 

Early  in  the  attack  the  pulse  was  quick 
and  feeble,  and  of  a  peculiarly  vibratory 
character,  though  sometimes  it  was  but  little 
accelerated.  At  a  later  period  it  often  became 
very  rapid  and  feeble,  or  fell  below  the 
natural  standard  of  frequency,  being  very 
soft  and  compressible,  and  occasionally  in- 
termittent. The  tongue  was  at  first  moist, 
covered  with  the  usual  whity-brown  fur,  and 
red  at  the  tip ;  subsequently  it  had  a  ten- 
dency to  become  dry.  The  breath  had  a 
peculiar,  offensive,  acid  odour.  Epistaxis 
occasionally  occurred,  and  sometimes  to  an 
alarming  amount.  The  skin  was  generally 
moist,  and  the  perspiration  had  the  usual 
sour  rheumatic  smeU.  The  urine  was  at 
first  scanty,  but  afterwards  increased  in 
quantity,  and  deposited  much  sediment  of 
urates.  Occasionally  it  was  slightly  albu- 
minous. 

With  these  symptoms  there  were  evidences 
of  some  pulmonary  disorder — bronchitis  or 
pneumonia ;  and  very  frequently  murmurs 
were  heard  at  the  heart,  which  were  not, 
however,  generally  persistent. 

After  the  exacerbations  the  sweating  was 
often  very  profuse,  so  that  in  the  morning 
the  patient  was  found  completely  bathed  in 
perspiration,  and  the  bedclothes  were  quite 
wet.  The  prostration  of  strength  also  was 
often  extreme,  so  that  the  hands  and  feet 
became  livid  and  cold,  and  the  patient  re- 
sembled a  person  in  the  algide  stage  of 
cholera. 

Notwithstanding  their  severity,  the  cases 
of  this  third  form  of  influenza  generally  did 
well,  though  the  patients  long  suffered  from 
the  rheumatic  symptoms,  and  only  very 
slowly  recovered  their  strength.  As  seen 
from  the  Registrar-General's  reports,  there 
was  a  great  increase  in  the  deaths  from 
'  rheumatism  '  during  the  prevalence  of  the 
epidemic,  which  probably  referred  to  cases  of 
tfds  kind. 

4.  Modifying  Influence  of  the  pre- 
sence of  Influenza  on  other  Diseases. — 

In  aU  visitations  of  influenza  of  which  we 
have  detailed  accoimts,  the  ej)idemic  has  been 
attended  by  an  unusual  prevalence  of  other 
forms  of  disease,  and  especially  of  the  specific 
fevers — and  the  features  of  such  diseases 
have  been  much  modified  by  the  epidemic 
influenza.  To  this  rule  the  influenza  of 
1847  affords  no  exception.  As  shown  by  the 
reports  of  the  deaths  in  London  and  the 
country  generally,  there  was  a  great  increase 
in  the  total  mortaUty ;  this  especially  showed 
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itself  in  the  zymotic  class  of  diseases,  but 
obtained  also  as  to  diseases  of  the  heart, 
brain,  and  digestive  organs.  An  unusual  num- 
ber of  deaths  were  recorded  from  '  typhus,' 
under  which  head  were  then  included 
the  fevers  which  we  now  discriminate  into 
typhus,  typhoid,  and  relapsing  fever.  Of  all 
these  forms  of  disease,  cases  occurred  during 
the  time,  though  the  chief  prevalence  was 
apparently  of  typhoid  and  relapsing  fever. 
The  featm'es  of  these  diseases  were  generally 
so  much  modified  by  the  epidemic  influence, 
and  they  were  so  constantly  attended  by 
pulmonary  comphcations,  that  it  was  often 
chflicult  to  decide  whether  any  given  case 
was  to  be  regarded  as  a  case  of  specific  fever 
or  of  influenza.  Various  forms  of  local 
disease  were  also  prevalent  at  the  time,  both 
as  distinct  affections,  and  as  complications 
of  specific  fever,  such  as  diphtheria,  parotitis, 
otitis,  stomatitis,  and  quinsy,  with  erysipelas, 
abscesses,  &c. ;  and  these  were  often  attended 
by  great  prostration  of  strength,  and  added 
greatly  to  the  danger  of  the  various  other 
forms  of  disease  with  which  they  were 
•combined. 

Pathology.- — Every  phenomenon  of  m- 
fluenza  points  conclusively  to  the  influence 
of  some  powerful  depressing  agent,  operating 
on  the  nervous  system,  or  entering  the  blood. 
The  sudden  seizure  of  a  large  proportion  of 
cases;  the  extreme  prostration  of  strength 
from  the  commencement,  and  to  a  degree 
disproportioned  to  the  amount  of  local  dis- 
turbance ;  the  symptoms  of  disorder  of  all 
organs,  and  esj)ecially  of  the  cerebro-spinal 
system ;  and  the  debility  which  so  often 
succeeds  even  simple  cases  of  the  disease, 
can  on  no  other  supposition  be  explained. 
It  seems  probable  also  that  the  affection  of 
the  respiratory  mucous  membrane  may  be 
due  to  the  morbific  influence,  whatever  it 
may  be,  operating  more  specifically  upon  it ; 
but  it  is  extremely  difficult  to  offer  even  a 
probable  suggestion  as  to  the  nature  of  that 
influence.  The  ahnost  simultaneous  out- 
break of  the  epidemic  in  places  widely  apart ; 
the  seizure  of  a  large  proportion  of  the  popu- 
lation of  a  town  or  district  within  the  course 
of  a  few  hours  ;  and  the  sudden  iUness  of  in- 
dividuals or  bodies  of  men  visiting  a  locality 
where  influenza  is,  or  has  very  recently  been, 
prevailing,  and  previous  to  direct  intercourse 
with  any  persons  actually  suffering — are  all 
circumstances  opposed  to  the  notion  of  the 
disease  being  dependent  on  infection  in  the 
ordinarily  understood  sense  ;  and  might  seem 
to  point  to  the  operation  of  atmospheric  in- 
fluence as  the  cause.  The  conditions,  how- 
over,  imder  which  the  disease  has  presented 
itself  in  different  epidemics  render  such  an 
explanation  impossible.  It  has  travelled  over 
districts  without  reference  to  season  or  cli- 
mate, and  has  prevailed  in  the  same  locality 
in  all  seasons  and  in  almost  every  variety  of 
weather.    It  is  ti'ue  that  it  has  often  broken  | 


out  after  great  meteorological  changes,  as  in 
the  last  two  epidemics  after  sudden  and  re- 
markable falls  from  a  comparatively  high  to 
a  very  low  temperature  ;  but,  on  the  other 
hand,  ejiidemics  have  arisen  imder  other  cir- 
cumstances, and  such  alternations  of  tempe- 
rature are  frequently  observed  without  the 
occurrence  of  an  epidemic  of  influenza.  The 
disease  has  also  broken  out  at  the  same  time 
at  different  places  in  which  the  same  atmo- 
spheric conditions  did  not  exist,  so  that  the 
operation  of  the  sudden  change  can  scarcely 
be  regarded  as  acting  even  as  an  exciting 
cause.  There  can,  however,  be  no  doubt 
that  the  more  common  predisponents  to 
disease,  such  as  defective  drainage,  over- 
crowding, impure  air,  deficient  clothing, 
and  insufficient  or  imsuitable  food,  powerfuUy 
conduce  to  the  prevalence  and  fatality  of  an 
epidemic  of  influenza. 

Treatment. — Of  the  treatment  of  the 
simpler  forms  of  influenza  it  is  not  necessary 
to  say  much.  The  patient  should  be  confined 
to  bed ;  have  a  foot-bath  ;  take  some  form  of 
diaphoretic  medicine ;  and  be  allowed  a 
mild,  unstimulating  diet.  If  the  cough  be- 
comes troublesome,  or  if  there  be  pains  in 
the  chest,  sinapisms  may  be  applied,  and 
some  anodyne  may  be  added  to  the  medicine  ; 
and  for  the  relief  of  the  subsequent  debihty, 
stimulants,  tonics,  and  a  nutritious  diet  may 
be  enjoined.  In  the  cases  complicated  with 
pulmonary  affections,  the  same  measures 
may  be  used,  in  combination  with  expecto- 
rants and  anodynes ;  and  more  decided 
counter-irritation  may  be  applied  to  the  chest. 
When  there  is  very  copious  secretion,  and  the 
patient  cannot  expectorate  freely,  the  greatest 
benefit  is  often  derived  from  the  use  of  eme- 
tics, and  they  may  be  employed  with  advan- 
tage in  cases  in  which  the  patient's  strength 
is  too  much  depressed  to  aUow  of  nauseating 
doses  of  medicine  being  given.  To  the  use 
of  emetics,  the  stimulating  expectorants — 
squill,  ammonia,  &c. — should  succeed.  For 
the  relief  of  the  cases  in  which  there  is  naiisea 
and  sickness  or  vomiting,  effervescents  with 
morphine,  or  hydrocyanic  acid,  may  be  given. 
When  there  is  more  or  less  jaujidice,  small 
doses  of  calomel  or  grey  powder,  in  combina- 
tion with  Dover's  powder,  are  very  beneficial; 
and  when  there  is  diarrhoea,  the  Dover's 
powder  or  decided  astringents — such  as  ace- 
tate of  lead,  or  tannic  acid — may  be  em- 
ployed. When  the  rheumatic  symptoms  are 
severe,  the  greatest  relief  is  obtained  by  the 
administration  of  small  doses  of  colchicum 
with  bicarbonate  of  potash  and  opiates ;  and 
when  the  prostration  of  strength  is  great, 
ammonia,  in  combination  with  bark,  should 
be  given.  In  the  cases  in  which  there  is  a 
decided  tendency  to  remissions  and  exacer- 
bations, bark  also  may  be  prescribed,  or,  in 
the  more  severe  cases,  quinine  ;  and  quinine 
and  other  tonics  should  be  freely  given  dur- 
ing convalescence. 
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All  depressing  treatment  should  be  avoided. 
The  patients  are  too  much  prostrated  to 
admit  of  its  employment.  In  each  of  the 
different  forms  of  influenza  it  is  neces- 
sary to  administer  support  very  freely,  and 
sooner  or  later  to  exhibit  stimulants.  In 
the  cases  in  which  there  is  pulmonary  or 
other  local  complication,  the  strength  be- 
comes more  rapidly  and  more  seriously  de- 
pressed, and  stimulants  and  support  are  stiU 
more  urgently  needed ;  and,  indeed,  it  is 
necessary  to  have  recourse  to  them  at  an 
earher  period,  to  exhibit  them  more  freely, 
and  to  persevere  in  their  use  for  a  longer 
period  in  such  affections,  when  occurring 
during  an  attack  of  influenza,  than  when 
arising  as  idiopathic  diseases.  In  the  man- 
agement also  of  the  other  forms  of  febrile  | 
affections  which  are  seen  diiring  an  epidemic  ; 
of  influenza,  a  more  restorative  and  stimu-  j 
latiag  treatment  is  required  than  under 
ordinary  circumstances,  for  all  such  diseases 
partake  of  the  peculiarly  asthenic  type  of  the 
epidemic. 

Thomas  B.  Peacock. 

The  Epidemics  of  1889-90-91-92. 

Occurrence. — No  well-marked  widespread 
epidemic  of  influenza  occurred  after  that  of 
1847-8  until  1889.  The  epidemic  which 
commenced  in  Europe  in  the  autumn  of  that 
year  closely  resembled  previous  visitations. 
It  was  present  at  Bokhara,  in  Central  Asia, 
in  May  1889 ;  it  was  flrst  recognised  in  St. 
Petersbiu-g  about  mid-October ;  in  Berlin 
and  Paris  towards  the  end  of  November ;  in 
Spain  and  Italy  early  in  December ;  and  in 
the  United  Kingdom  in  the  last  days  of 
December — although  in  the  Ught  of  sub- 
sequent knowledge  it  can  be  shown  that 
cases  occurred  in  London  six  weeks  or  two 
months  earlier.  On  the  western  shores  of 
the  Atlantic  it  appeared  first  in  Jamaica 
early  in  December ;  in  the  eastern  ports  of 
the  United  States  about  ten  days  later; 
and  in  those  of  Canada  after  a  further  in- 
terval of  the  same  duration.  The  general 
direction  of  progress  would  therefore  appear 
to  have  been  from  east  to  west ;  but  to  this 
there  were  many  exceptions.  In  Africa  the 
epidemic  appeared  at  Alexandria  at  Christ- 
mas 1889  ;  at  Cairo  a  fortnight  later ;  in  Cape 
Colony  in  January ;  in  Basutoland  two  months 
later;  in  the  Shire  Highlands  in  October ;  and 
in  Mauritius  in  August  1890.  India,  Ceylon, 
and  Japan  were  invaded  in  February,  New 
Zealand  and  Australia  in  March,  1890.  No 
transference  from  east  to  west,  moreover, 
could  be  observed  in  each  country  invaded ; 
the  epidemic,  on  the  contrary,  appeared  to 
radiate  from  the  seaports  or  large  towns.  In 
this  country,  for  example,  London  appears  to 
have  been  the  first  English  centre  of  the  dis- 
ease in  1889 ;  HuU  in  1891.  It  is  probable  that 
Great  Britain  had  not  been  entirely  free  from 
influenza  in  the  interval  between  the  subsi-  | 


dence  of  the  epidemic  in  the  spring  of  1890  and! 
its  recrudescence  in  1891,  but  the  first  town 
that  suffered  from  distinct  epidemic  preva- 
lence was  Hull ;  the  epidemic  began  there  in 
the  second  week  of  March.  Sheffield  was 
attacked  about  three  weeks,  Leeds  and  Brad- 
ford about  five  weeks,  later.  These  towns, 
with  the  exception  of  Hull,  had  undoubtedly 
suffered  from  the  epidemic  in  the  previous 
year.  The  epidemic  also  reappeared  in 
London,  and  affected  many  of  the  towns  and 
villages  in  Yorkshu-e  and  the  midland  coun- 
ties, but  was  less  widespread  than  in  1890. 
The  epidemic  recurred  in  the  autumn  of 
1891;  in  Great  Britain  it  prevailed  first  in 
the  east  of  Scotland  and  the  south-west  of 
England.  It  spread  from  these  two  districts 
over  the  whole  country,  and  appeared  early 
in  the  north  of  Ireland.  During  the  winter 
of  1891-92  also  influenza  prevailed  as  an 
epidemic  in  every  civilised  country,  and  in 
every  quarter  of  the  globe. 

Forms. — The  three  clinical  forms  described 
by  the  late  Dr.  Peacock  were  observed  dm-ing 
the  latest  epidemics.  The  following  classifi- 
cation, which  has  been  very  widely  accepted, 
will  serve  to  indicate  the  general  characters 
of  the  forms  recently  most  prevalent. 

A.  Catarrhal,  marked  by  conjunctivitis, 
and  a  tendency  to  complications  affecting 
the  respiratory  tract — pharyngitis,  tracheitis, 
bronchitis,  broncho -pneumonia,  and  pneu- 
monia. 

B.  Gastric,  marked  by  sudden  onset  of 
vomiting  and  diarrhoea. 

C.  Nervous,  marked  by  severe  headache 
and  backache,  and  great  depression. 

The  last-named  form  was  that  most  often 
met  with.  The  patient  after  a  slight  chill 
is  seized  with  pain  in  the  eyeballs,  frontal 
headache,  and  pains  in  the  back  and  hmbs  ; 
the  backache  is  in  many  cases  very  severe, 
and  has  been  compared  by  women  who  have 
borne  children  to  the  pangs  of  childbirth.  The 
temperature  rises  rapidly,  reaching  its  maxi- 
mum, in  a  large  proportion  of  cases,  within 
twenty-four  hours;  the  rise  is  generally 
limited  to  2°  or  3°,  but  temperatures  of  104°  F., 
and  even  higher,  have  been  noted.  The 
diuration  of  the  febrile  period  varies  from  one 
to  nine  or  ten  days,  but  is  usually  three, 
four,  or  five  days.  The  maximum  is,  as  a 
rule,  only  maintained  for  a  few  hours.  The 
fall  is  sometimes  rapid :  a  distinct  crisis, 
accompanied  by  profuse  sweating,  occurs, 
and  the  temperature  decHnes  to  the  normal, 
or  even  lower,  in  twelve  hours.  In  other 
cases  the  fever  has  a  remittent  character, 
with  regular  daily  fluctuations  by  which  the 
temperature  returns  to  the  normal  in  two  or 
three  days.  Eelapses  were  more  frequently 
observed  in  the  recent  epidemics  than  in  any 
previous  one  :  after  from  four  to  six  days  of 
freedom  from  fever  the  temperature  again 
rose,  and  aU  the  symptoms  recurred ;  as  many 
as  three  such  relapses  have  been  observed^ 
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In  a  few  cases  in  which  the  symptoms 
were  otherwise  weU  marked,  the  temperature 
remained  at  or  below  normal  throughout. 

The  pulse-rate  rises  with  the  temperature, 
but  the  pulse,  even  when  very  rapid,  remains 
soft ;  slight  cyanosis  is  not  uncommon  dur- 
ing the  pyrexia,  and  death  is  sometimes 
due  to  cardiac  failure ;  a  remarkably  slow 
[lulse  (50  or  less)  is  occasionaDy  observed 
during  defervescence.  During  the  acute  stage 
the  patient  experiences  great  depression  and 
lassitude — symptoms  which  persist  after  the 
pain  and  pyrexia  have  disappeared,  and  are 
often  aggravated  by  insomnia  ;  in  some  cases 
convalescence  is  prolonged  for  weeks,  or  even 
months,  and  occnsionally  well-defined  melan- 
cholia develops.  The  prostration  is  accom- 
panied by  anaemia.  Acute  meningitis,  peri- 
pheral neuritis,  and  myelitis  may  be  men- 
tioned among  the  rarer  complications,  while 
neuralgia  of  various  regions  is  frequently 
observed,  and  sometimes  persists  for  long 
periods.  Loss  of  the  sense  of  taste  is  a 
not  uncommon  symptom,  and  frequently  con- 
tinues beyond  the  period  of  convalescence. 
Occasionally,  either  at  the  onset  or  dm-ing 
defervescence,  the  patient  passes  into  a  con- 
dition of  stupor  which  may  be  mistaken  for 
catalepsy.  The  pains  in  the  limbs  are  some- 
times accompanied  by  a  distinct  arthritis. 
Epileptic  symptoms  of  a  mild  form  {petit 
mal)  are  not  infrequent. 

The  symptoms  observed  in  the  gastric  form 
are  such  as  those  described  by  Dr.  Peacock 
under  his  third  form.  Children  in  particular 
suffer  from  this  form :  a  sudden  attack  of 
vomiting  is  followed  by  diarrhoea,  the  stools 
being  not  infrequently  bloodstained.  The 
degree  of  prostration  is  often  out  of  propor- 
tion to  the  severity  of  the  pyrexia  or  diar- 
rhoea. The  icteric  tint  of  skin,  the  epistaxis, 
and  the  albuminuria  noted  by  Dr.  Peacock 
have  again  been  observed,  and  a  fuller  de- 
scription of  the  symptoms  would  merely  in- 
volve a  repetition  of  what  he  has  written. 

The  same  remark  applies  to  cases  with 
complications  of  the  respiratory  tract. 
Catarrh  of  the  conjunctivae,  nose,  and  pharynx 
is  present  in  a  very  large  proportion  of 
these  cases,  and  bronchitis  and  broncho- 
pneumonia frequently  appear  to  be  merely 
extensions  of  the  catarrhal  process  traceable 
to  imprudent  exposure.  But  in  some  cases 
pneumonia  seems  to  be  the  earliest  mani- 
festation of  the  disease.  This  pneumonia, 
though  lobar  in  distribution,  is  probably 
always  catarrhal  in  type ;  it  is  associated 
with  the  presence  of  the  streptococcus  pyo- 
genes, and  ought  perhaps  to  be  regarded  as 
a  complication  occurring  very  early  in  the 
disease ;  it  is  fr'equently  accompanied  by 
pleurisy,  and  occasionally  results  in  pulmo- 
nary abscess  or  in  pyo-pneumothorax.  The 
temperature  curve  is  modified  essentially  by 
these  complications,  which  tend  to  prolong 
the  period  of  pyrexia;  when  broncho-pneu- 


monia is  present,  the  fall  which  precedes 
convalescence  is  slow  and  irregular. 

Among  the  very  numerous  occasional 
symptoms  or  complications  to  which  atten- 
tion was  directed  during  this  epidemic,  re- 
ference may  be  made  to  the  following.  A 
rash,  in  some  cases  erythematous,  in  others 
a  scattered  papular  eruption,  is  occasionally 
observed.  Herpes,  sometimes  very  wide- 
spread, and  an  affection  of  the  cornea  appa- 
rently of  an  herpetic  character,  have  also  been 
recorded.  Purpura,  sub-conjunctival  haemor- 
rhage, and  hasmorrhages  fr'om  the  stomach, 
hmgs,  or  uterus  appear  to  have  occurred  in 
an  unusual  proportion  of  cases  in  some 
localities.  The  statements  of  different  ob- 
servers as  to  the  condition  of  the  spleen  are 
conflicting,  but  it  was  probably  enlarged  in 
half,  or  in  more  than  half,  the  cases.  Inflam- 
mation of  the  middle  ear  has  been  frequently 
noted. 

Morbidity  and  Mortality. — One  attack  of 
influenza  does  not  afford  more  than  a  very 
imperfect  protection  against  a  second.  The 
proportion  of  the  population  affected  by  the 
epidemic  has  been  very  variously  estimated : 
in  St.  Petersburg  it  was  put  at  two-thirds,  in 
Berlin  at  one-third,  in  London  at  13^  per  cent. 
Among  the  soldiers  of  the  Home  District 
during  the  first  eighteen  days  of  the  epidemic 
(after  which  it  very  rapidly  declined)  the 
percentage  admitted  for  treatment  was  10'57, 
while  one-third  of  the  persons  employed  in 
the  General  Post  OflSce  suffered.  Mr.  Smee 
has  estimated  that  8  per  cent,  of  the  total 
population  of  Europe  were  attacked  dm'ing 
1889-90.  The  mortality  ascribed  to  influenza 
directly  was  not  large,  but  on  this  as  on  pre- 
vious occasions  the  occurrence  of  an  epidemic 
of  influenza  has  had  a  very  remarkable  effect 
upon  the  death-rate  of  a  town.  In  London, 
for  instance,  the  death-rate  rose  from  20'3  in 
the  week  ending  December  28,  1889,  to  32-4 
in  the  week  ending  January  11, 1890;  in  1891 
the  death-rate  in  SheflBeld  rose  from  21"7  in 
the  week  ending  April  4  to  70-5  in  the  week 
ending  May  2 ;  in  Paris  at  the  height  of  the 
epidemic  the  number  of  deaths  from  all 
causes  was  nearly  trebled.  An  analysis  of 
the  vital  statistics  of  the  towns  and  countries 
affected  shows  that  the  excessive  mortality 
produced  by  influenza  is  due  mainly  to  a 
large  increase  in  the  number  of  deaths  attri- 
buted to  diseases  of  the  respiratory  organs, 
and  secondarily  to  an  increase  in  those  attri- 
buted to  diseases  of  the  circulatory  system. 
In  London  the  number  of  deaths  registered 
in  the  four  weeks  of  1890  during  which  the 
epidemic  was  at  its  height  was  2,258  above 
the  average ;  the  deaths  due  to  diseases  of 
the  respiratory  organs  were  1,791  above  the 
average ;  while  those  due  to  diseases  of  the 
circulatory  system  were  318  above  the  aver- 
age. This  excess  of  deaths  due  to  respira- 
tory diseases  was  made  up  as  follows  :  Bron- 
chitis, 911 ;  pneumonia,  4G5  ;  phthisis,  337  ; 
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other  diseases  of  the  respiratory  organs,  78. 
Bronchitis  and  pneumonia  have  already  been 
enumerated  among  the  commonest  compli- 
cations of  influenza;  the  increased  number 
of  deaths  from  phthisis  "was  due  partly  to 
the  prostration  which  accompanied  influenza, 
but  mainly  to  the  broncho-pneumonia  which 
it  produced.^ 

MoEBiD  Anatomy  and  Pathology. — The 
morbid  changes  found  after  death  from  influ- 
enza are  of  a  very  varied  character,  and  are  in 
the  main  to  be  attributed  to  the  complications 
by  which  death  has  been  brought  about. 
Those  due  to  influenza  itself  are  of  a  character 
common  to  all  forms  of  acute  infective  dis- 
ease— namely,  parenchymatous  degeneration 
of  the  liver,  kidneys,  and  spleen,  of  the 
mtiscular  substance  of  the  heart,  and  of  the 
minute  vessels.  The  last  named  may  lead 
to  capOlary  haemorrhages  into  the  viscera  or 
nervous  centres.  The  spleen  has  been  found 
much  enlarged  and  almost  diftiuent.  Nume- 
rous bacteriological  examinations  have  shown 
that  in  pneumonia  complicating  influenza 
the  diplococcus  pneumoniae  is  present  in 
some  cases,  the  streptococcus  pyogenes  in 
others.  In  the  bronchial  sputum  these  two 
microbes  have  also  been  foxmd,  while  in  the 
secretion  of  the  nasal  cavities  the  staphylo- 
coccus aureus  and  albus  and  the  capsule- 
bacillus  of  Friedlander,  as  well  as  two  spe- 
cies of  bacilli  capable  of  producing  pneu- 
monia in  rodents,  have  been  detected.  The 
micro-organisms  thus  far  enumerated  must 
be  regarded  as  the  causes,  not  of  influenza, 
but  of  its  respiratory  compHcations.  Klebs 
has  stated  that  the  blood  during  the  febrile 
stage  contains  flagellate  protozoa  in  very 
large  numbers,  either  free  in  the  plasma,  or 
adliering  to  or  within  the  red  blood-corpus- 
cles ;  he  compares  them  to  the  monads  of 
malaria.  His  observations  have  not  been 
confirmed. 

More  recently  (January  1892)  a  bacOlus, 
previously  imknown  to  bacteriologists,  has 
been  asserted  to  be  the  specific  exciting  cause 
of  influenza.  Pfeiffer,  who  found  it  in  aU  the 
patients  (thirty-one)  he  examined,  states  that 
in  uncomplicated  cases  it  exists  alone,  and  in 
enormous  numbers,  in  the  bronchial  secre- 
tions, and  is  capable  of  penetrating  into  the 
peribronchial  tissue,  and  even  to  the  surface 
of  the  pleura.  Canon  found  it  in  the  blood 
during  the  febrile  stage,  and  in  larger  num- 
ber during  defervescence.  The  bacUlus,  which 
is  very  minute,  being  smaller  than  that  of 
mouse-septicaemia,  grows  at  temperatures 
above  28°  C.  on  glycerine-agar,  forming  small 
colonies  looking  like  drops  of  water.  These 
colonies  do  not  run  together,  but  remain  dis- 

1  The  Begistrar-General  states  that,  in  1890,  the 
number  of  deaths  in  England  and  Wales  directly 
attributed  to  influenza  was  4,523,  but  he  estimates 
the  number  directly  and  indirectly  due  to  it  at 
27,000,  which  is  equivalent  to  a  death-rate  of  almost 
1  per  mille. 


tinct.  The  baciUus,  which  is  immobile,  also 
grows  in  bouillon,  forming  in  time  a  white 
woolly  mass  at  the  bottom  of  the  vessel. 

JStiology. — The  history  of  the  epidemic 
now  under  consideration  strongly  supports 
the  view  that  influenza  is  propagated  mainly, 
if  not  entirely,  by  human  intercourse.  The 
evidence  in  favour  of  this  has  been  fully 
stated  by  Dr.  Parsons.'  The  epidemic  has 
not  travelled  faster  than  hiunan  beings  could 
travel,  but  it  has  travelled  faster  during  this 
epidemic  than  at  earlier  dates,  when  means 
of  communication  were  less  rapid.  It  has  in 
each  coimtry  appeared  first  in  towns ;  and  the 
towns  earliest  affected  have  been  the  capital, 
or  seaports,  or  frontier  towns  having  trade 
with  countries  already  affected.  There  has 
been  no  steady  progress  from  east  to  west, 
either  over  the  world  or  in  particular  coun- 
tries; and  neighbouring  communities  have 
often  suffered  at  considerable  intervals  of 
time.  The  recent  epidemic  has  not  afforded 
indisputable  instances  of  sudden  outbreaks 
without  antecedent  eases ;  but,  on  the  other 
hand,  a  large  amount  of  evidence  has  accu- 
mulated proving  that  the  disease  has  been 
introduced  into  each  district  by  individuals 
'  coming  from  places  where  the  epidemic 
I  already  prevailed,  and  that  the  first  cases  in 
the  new  localities  have  occurred  in  persons 
brought  into  intimate  relations  with  the  new 
arrivals.  The  interval  between  the  first  case 
of  the  disease  in  a  community,  and  the  next 
developing  in  relation  with  it,  has  been 
found  to  vary  from  two  days,  or  less,  to  seven 
or  eight  days.  A  considerable  number  of 
instances  has  been  recorded  in  which  an 
attack  of  the  disease  has  followed  a  short 
interview  with  a  patient  already  suffering; 
the  usual  interval  in  these  cases  has  been 
two  to  three  days.  If  the  earlier  cases  were 
overlooked  owing  to  their  being  few  in 
number  and  of  a  benign  character,  it  would 
appear  as  if  the  disease  had  suddenly  broken 
out,  and  not  that  it  had  merely  increased  in 
severity  and  in  the  number  of  its  victims.'^ 
The  influence  of  hmnan  intercourse  is  also 
seen  in  the  following  facts :  (1)  Persons 
living  in  suburbs  going  daily  to  business  in 
the  town  have  generally  been  the  first  to 
suffer,  other  members  of  the  households,  and 
persons  employed  in  the  suburbs,  being  at- 
tacked later ;  (2)  persons  employed  together 
in  large  numbers  in  enclosed  spaces  have 
suffered  in  larger  proportion  than  those  em- 

i  These  paragraphs  have  been  re-written  since  the 
publication  of  Dr.  Parsons's  exhaustive  report  {Local 
Government  Board  Report  on  the  Influenza  Epi- 
demic of  1889-90,  by  Dr.  Parsons) ;  but  the  writer 
had  previously  become  convinced  of  the  correctness 
of  the  view  therein  set  forth. 

^  If  it  be  assumed  for  any  disease  that  it  has  an 
incubation  period  of  two  days,  and  that  each  patient 
communicates  the  infective  principle  to  two  others, 
then  the  number  of  persons  attacked  on  the  twenty- 
first  day  would  be  over  one  thousand,  and  on  the 
twenty-seventh  day  over  eight  thousand. 
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ployed  few  together  or  in  the  open  air ;  ' 
(3)  in  institutions  in  which  the  inmates  were 
brought  much  into  association,  the  spread  of 
the  epidemic  has  been  more  rapid  and  exten- 
sive than  in  those  in  which  the  inmates  were 
more  secluded  from  one  another. 

The  fact  remains,  however,  that  it  is  not 
always  possible  to  trace  communication  be- 
tween an  infected  area  and  that  in  which 
a  fresh  outbreak  occurs ;  and  the  acceptance 
of  the  view  that  influenza  is,  as  a  rule,  trans- 
mitted by  human  intercourse,  does  notneces- 
earily  involve  the  assumption  that  the  virus 
caimot  be  propagated  outside  the  human  bodj'. 

The  opinion  that  influenza,  may  be  con- 
veyed by  direct  infection  from  the  domestic 
animals,  more  especially  the  horse,  found 
support  in  the  prevalence  of  the  disease 
called  influenza  among  horses  in  England 
for  some  time  before  the  epidemic  outburst, 
and  in  its  reappearance  in  1892.  Similar 
observations  have  been  made  during  pre- 
vious epidemics,  but  on  other  occasions  in- 
fluenza has  prevailed  as  an  epizootic  with- 
out any  coincident  epidemic ;  persons  em- 
ployed in  attending  on  horses  suffering  from 
influenza  have  not  suffered  earlier  or  more 
than  other  members  of  the  community,  and 
influenza  has  occurred  among  stablemen 
without  any  coincident  epizootic.  Under  the 
name  '  influenza,'  however,  several  diseases 
of  the  horse  are  probably  confoimded;  and 
though  recent  evidence  is  opposed  to  the 
view  that  the  equine  disease  can  be  com- 
municated to  man,  the  possibility  of  such  an 
origin  cannot  be  absolutely  denied. 

The  sudden  onset  of  the  disease,  the  short 
duration  of  the  febrile  paroxysm,  and  the 
occasional  occiu"rence  of  relapses,  have  been 
quoted  in  support  of  the  theory  that  influenza 
is  allied  to  malarial  intermittent.  The  mode 
of  spread  of  the  epidemic  along  commercial 
routes,  its  rapid  dissemination,  and  the  ab- 
sence of  any  constant  antecedent  meteoro- 
logical conditions,  mihtate  against  the  view 
that  it  is  a  miasmatic  air-borne  disease. 

The  resemblance  of  the  disease  to  dengue 
{see  Dengue)  has  been  pointed  out  by  many 
writers,  some  of  whom  have  held  that  the  re- 
cent epidemic  was  dengue.  In  various  parts 
of  the  Levant  an  epidemic  of  dengue  preceded 
by  a  few  months  the  recent  epidemic  of  influ- 
enza, which  there  presented  the  same  clinical 
features  as  in  Northern  Europe.  Dengue, 
however,  is  a  disease  of  warm  climates  and 
of  hot  seasons  ;  it  spreads  much  less  rapidly, 
and  an  epidemic  persists  in  a  locality  much 
longer ;  further,  though  individual  cases  of 
the  two  diseases  may  resemble  each  other 

'  For  instance,  among  men  employed  by  the 
Loudon  and  Nortli-Western  Railway  the  proportions 
were  very  different:  4'7  per  cent,  of  the  drivers  and 
firemen,  and  11'5  per  cent,  of  the  clerks,  were 
attacked  ;  of  122  seamen  employed  by  the  same  com- 
pany 6  were  attacked ;  of  709  hotel  servants  100 
were  attacked. 


very  closely,  the  general  clinical  picture  is 
different.  In  dengue  the  fever  is  generally 
higher,  an  exanthem  is  the  rule,  the  pains  in 
the  limbs  are  more  distinctlj'  localised  in  the 
joints,  and  the  comphcations  so  commonly 
observed  with  influenza  are  rare  in  dengue. 

As  to  the  mode  of  origin  of  epidemic  in- 
fluenza, and  the  circumstances  which  favour 
its  wide  dissemination,  nothing  has  been 
certainly  ascertained.  It  has  been  imagined 
that  under  certain  favourable  conditions  it 
may  be  evolved  from  '  a  common  cold,'  and 
in  support  of  this  hypothesis  it  has  been 
pointed  out  that  the  early  cases  in  each 
country  during  the  recent  epidemic  were  of  a 
mild  type,  and  that  the  latest  were  often  the 
most  severe.  The  nature  of  these  favourable 
conditions,  however,  has  not  been  defined, 
and  it  can  only  be  said  that  they  have  no- 
tliing  to  do  with  temperature,  moisture,  or 
wind,  and  are,  in  fact,  entirely  unknown. 

It  has  been  asserted  that  influenza  is  en- 
demic in  various  parts  of  the  Russian  em- 
pire and  in  China,  and  it  is  the  fact  that  the 
direction  in  which  the  epidemic  spread  on 
this,  as  on  former  occasions,  is  not  incom- 
l^atible  with  the  view  that  it  had  its  origin 
in  Eastern  Asia. 

Treatment. — But  little  can  be  added  to 
the  observations  made  under  this  head  by 
Dr.  Peacock.  No  specific  has  been  found, 
and  the  treatment  adopted  has  been  mainly 
symptomatic.  Phenazone  and  phenacetin  were 
used  with  some  success  to  subdue  the  severe 
headache  and  muscular  pains ;  salicylate  of 
sodium  or  salicin  seemed  to  be  of  value, 
especially  in  cases  presenting  rheumatic 
symptoms;  restlessness  and  insomnia  have 
been  treated  by  preference  with  bTomide  of 
ammonium.  The  danger  of  using  depressant 
remedies  is  universally  recognised.  Quinine 
has  been  extensively  used,  both  as  a  prophy- 
lactic and  in  the  early  stage  of  the  attack ; 
its  value,  whether  as  a  prophylactic  or  as  a 
remedy,  is  probably  very  small.  The  pre- 
paration most  generally  used  was  the  am- 
moniated  tincture,  and  the  moral  effect  of 
moderate  doses  of  this  not  impalatable  drug 
has  probably  been  distinctly  favourable  dur- 
ing the  first  days  of  alarm  and  panic. 

The  main  point  in  successful  treatment  is 
a  recognition  of  the  truth  that  influenza  is  a 
serious  malady,  and  not  to  be  compared  to  a 
'  common  cold.'  A  patient  who  fights  against 
the  disease  in  its  early  stage,  or  who  returns 
to  work  too  soon  after  the  subsidence  of 
acute  symptoms,  is  far  more  likely  to  suffer 
from  the  severe  pulmonary  complications, 
more  esf)ecially  pneumonia,  than  one  who 
submits  to  treatment  early,  and  continues  to 
take  precautions  against  cold  and  over-exer- 
tion imtil  his  strength  is  completely  regained. 
There  is,  probably,  no  one  circumstance 
which  would  tend  so  much  to  diminish  the 
mortality  from  influenza  as  attention  to  the 
rule  which  has  been  formulated  by  some — 

3  Q  2 


964  INFLUENZA 


INHALATIONS,  USES  OP 


forty-eight  hours  m  bed  after  the  temperature 
has  become  normal.^ 

If  the  view  be  accepted  that  epidemic  in- 
fluenza is,  in  nine  hundred  and  ninety-nine 
cases  out  of  a  thousand,  commtmicated  by 
infection  from  the  sick  to  the  healthy,  then 
the  propriety  of  protecting  delicate  and  aged 
persons,  and  patients  suffering  from  phthisis 
or  other  pulmonary  disorders,  is  obvious.  The 
view  in  question  is  so  highly  probable  that  it 
would  appear  to  be  proper  to  act  upon  it. 

Dawson  Williams. 

INHALATION,  -Etiology  of.— -See 
Disease,  Causes  of. 

INHALATIONS,  Therapeutic  Uses 

of  {inhalo,  I  breathe  in). — Inhalation  is  a 
method  of  applying  remedial  agents  to  the 
respiratory  tract,  whereby  these  substances 
in  a  gaseous  or  atomised  form  are  brought 
into  contact  with  the  mucous  membrane  of 
the  nose,  mouth,  pharynx,  larynx,  and 
bronchi,  and  may  even  penetrate  to  the 
epithelium  of  the  air-cells.  Inhalation  dates 
from  the  days  of  Hippocrates  and  of  Galen, 
and  has  been  more  or  less  in  vogue  in  all 
ages  ;  but  only  lately  has  it  been  proved  that 
the  inhaled  material  passed  through  the 
finest  ramifications  of  the  bronchi  into  the 
pulmonary  alveoli,  and  in  some  instances 
became  absorbed  by  the  capillaries,  thus 
entering  the  general  circulation.  The  ex- 
amination of  the  lungs  of  eoUiers,  grinders, 
and  others  engaged  in  dusty  occupations  has 
shown  that  the  inhaled  dust  can  be  detected 
in  the  lung-tissue,  where  it  induces  chronic 
pneumonia.  The  experiments  at  the  Aca- 
demic de  Medecine  proved  that  medical  sprays 
are  equally  penetrating. 

Methods. — The  modes  of  inhalation  vary 
with  the  drug  used,  depending  mainly  on 
the  temperature  at  which  it  volatilises,  and 
also  on  the  medicinal  effects  aimed  at. 

Chloroform,  ether,  bichloride  of  methylene, 
and  nitrite  of  amyl  evaporate  at  ordinary 
temperatures,  and  only  need  to  be  diluted 
with  air  to  be  safely  inhaled.  Calomel  and 
sulphur  are  sublimed  at  high  temperatures 
in  special  apparatus ;  but  the  majority  of 
drugs  are  best  vaporised  through  the  medium 
of  hot  water  or  steam,  or  reduced  to  fine 
spray  by  passing  compressed  air  through 
their  solutions. 

Many  forms  of  inhaler  are  in  use,  but  in 
selecting  one  for  warm  inhalations  the 
requisites  are— (1)  that  it  can  be  used 
without  difticulty  by  the  patient;  (2)  that  a 
temperatiu-e  of  130°  to  150^  F.  can  be  steadily 

'  It  has  beeu  asserted  that  recent  vaccination 
affords  some  protection  against  influenza.  The 
experience  of  Sheffield,  where  a  severe  epidemic 
followed  shortly  after  an  epidemic  of  small-pox  had 
led  to  a  very  general  resort  to  revaccination,  appears 
to  be  sufficient  to  disprove  this  theory,  which,  in 
fact,  seems  to  rest  upon  no  solid  groundwork  of 
facts. 


maintained  ;  (3)  that  the  steam  be  thoroughly 
impregnated  with  the  medicament ;  and  (4) 
that  the  inhahng  tube  be  fitted  to  the  nostrils 
as  well  as  to  the  mouth,  so  as  to  ensure  a 
sufficient  supply  of  the  inhaled  vapom*.  Lee's 
steam-draugiit  inhaler  is  especially  useful 
for  projecting  a  full  ciu'rent  of  steam  into 
the  throat  and  air-passages.  The  force  and 
temperature  are  alike  controlled  by  the 
sUding  valve  on  the  inhaling  pipe.  When 
no  inhaler  is  at  hand,  a  jug  with  a  wide 
mouth,  and  half  filled  with  hot  water,  may  be 
used,  a  towel  being  placed  round  between 
the  mouth  and  nose  of  the  patient  and  the 
opening  of  the  jug,  to  prevent  the  escape  of 
the  vapour  into  the  air. 

Varieties  and  Uses. — Inhalations  are 
employed  chiefly  in  diseases  of  the  pharynx, 
larynx,  and  air-passages,  and  may  be  classed 
as  sedative,  stimulant,  and  antiseptic. 

Sedative. — Steam  is  soothing  to  the  throat, 
when  this  part  is  dry,  inflamed,  or  irritable. 
In  incipient  laryngitis  and  croup,  as  well 
as  in  irritable  bronchitis,  the  inspiration  of 
steam  from  specially  arranged  kettles  is 
very  grateful,  the  moist  vapour  promoting 
secretion  and  expectoration. 

Jets  of  steam  are  used  in  hospitals  and 
bath  establishments  as  vehicles  for  the  in- 
haled di-ugs,  and  are  directed  into  the 
patient's  mouth. 

As  sedatives  the  vapor  coninae  and  the  vapor 
acidi  hydrocyanici  of  the  pharmacopceia  are 
recommended  in  cases  of  larjoigeal  or  pul- 
monary irritation.  A  sedative  inhalation 
made  of  one  part  of  chloroform  and  two  or 
three  of  rectified  spuit — of  which  one  tea- 
spoonful  may  be  added  to  a  pint  of  water,  at 
60°  to  100°  F. — is  much  commended  in  hay 
fever  and  laryngeal  spasm.  A  combination 
of  chloroform  and  conium,  in  the  proportion 
of  5  minims  of  the  former  to  1  drachm  of  the 
succus  conii,  in  half  a  pint  of  boiling  water, 
is  useful  in  phthisis  and  some  forms  of 
asthma.  One  drachm  of  liquor  potassae 
should  be  added,  for  this  promotes  the  vola- 
tihty  of  the  conine,  as  in  the  official  vapor 
coninse.  It  must  be  remembered  that  chloro- 
form is  very  powerful  when  given  with  steam 
as  an  inhalation.  One  drop  of  chloroform  in 
a  pint  of  water  at  150°  may  produce  giddiness. 

Stimulant. — Stimulating  moist  inhalations 
can  be  prepared  with  various  volatile  oils. 
Oils  of  pine  and  of  cubebs  are  useful  stimu- 
lants in  cases  where  there  is  much  secretion 
fi-om  the  throat  and  air-tubes.  Thus  2 
drachms  of  oil  of  pine  or  oil  of  cubebs  may 
be  mixed  with  60  grains  of  light  carbonate 
of  magnesium  in  3  ounces  of  water ;  and 
of  this  mixture  1  drachm  may  be  used  in 
a  pint  of  water  at  each  inhalation.  One 
drachm  of  the  compound  tincture  of  ben- 
zoin, in  half  a  pint  of  hot  water,  is  often  useful 
in  chronic  bronchitis  and  laryngitis.  Oil  of 
turpentine  or  the  vapor  olei  pini  sylvestris 
of  the   pharmacopoeia  makes  an  excellent 
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stimiJant  inhalation  in  cases  of  dilated 
bronchi. 

Antisejjtic. — Antiseptic  inhalations  are 
used  where  the  object  is  to  correct  a  fetid 
secretion,  as  well  as  to  stimulate  the  secreting 
membrane  to  fresh  action.  In  fetid  bron- 
chorrhoea,  in  gangrene  of  the  lung,  in  fetid 
abscess,  and  in  pyo-pneumothorax,  benefit  is 
derived  from  the  vapor  ereasoti,  the  official 
vapor  iodi,  or  from  glycerine  of  carbolic 
acid  (from  2  to  3  tlrachms  to  the  pint  of 
boiling  water),  or  again  from  oil  of  thymol, 
2irepared  like  the  other  essential  oil  vapours, 
with  light  magnesia  and  hot  water  (60  grains 
to  the  3  ounces).  Carbohc  acid  vapour  can 
be  well  difl'used  in  a  room  by  mixing  the 
acid  with  water  in  Lee's  steam-draught  in- 
haler, or  by  dropping  the  acid  on  a  hot  plate 
of  metal  as  in  Savory  &  Moore's  carbolic 
vaporiser.  Creasote  or  eucalyptus  oil,  mixed 
with  an  equal  quantity  of  ethylic  alcohol,  is 
often  employed  in  the  form  of  drops  (10 
to  20  drops  at  a  time)  on  a  smaD  sponge 
placed  in  a  perforated  zinc  respirator.  The 
respirator  thus  charged  is  worn  by  the  patient 
for  one  hour  morning  and  evening,  with  a 
view  to  improving  the  state  of  the  lungs. 
After  a  free  morning  expectoration  the 
respirator-inhaler  should  be  used,  and  in- 
struction given  to  inspire  deeply  by  the 
mouth  and  expire  through  the  nostrils  with 
the  mouth  closed. 

Antispasmodic. — The  fumes  of  burning 
nitre-paper  are  employed  as  inhalations  in 
cases  of  pure  spasmodic  asthma  tmcom- 
plicated  with  bronchitis.  The  paper — pre- 
pared by  soaking  white  blotting-paper  in 
solution  of  nitrate  of  potassium  (30  to  40 
grains  in  an  oimce  of  water) — is  sometimes 
washed  over  with  tincture  of  benzoin,  and 
this,  in  certain  cases,  may  be  an  improve- 
ment ;  but  in  ordinary  forms  of  asthma  the 
nitre-paper,  burnt  till  the  patient  is  enveloped 
in  smoke,  will  usually  relieve  the  asthmatic 
paroxysm.  The  fume  of  a  grain  of  pow- 
dered opiiuu  volatilised  on  hot  metal  has 
been  praised  as  a  remedy  to  cut  short  nasal 
catarrh ;  as  well  as  smoking  solid  opium  in 
the  Chinese  fashion  through  a  pipe,  in  spas- 
modic asthma.  Cigarettes,  pastilles,  and 
powders  containing  stramonium,  belladonna, 
and  other  antispasmodics,  are  well  known  as 
remedies  in  spasmodic  asthma. 

Atomised  inhalations  of  spray  have  of 
late  years  come  into  deserved  repute  as 
valuable  aids  to  the  treatment  of  chronic 
diseases  of  the  throat  and  lungs.  The  prin- 
ciple of  the  hand-ball  and  steam-spray  atom- 
isers is  that,  if  two  capillary  tubes  are  placed 
at  a  certain  angle  to  each  other,  one  dipping 
into  a  fluid,  while  through  the  other  a  stream 
of  air  is  driven  by  heat  or  compression,  a 
vacuum  is  formed  in  the  first,  causing  the 
liquid  to  pass  out  in  the  form  of  fine  spray. 
In  using  these  instruments,  the  operator 
should  seek   to    blow  the  spray  into  the 


patient's  throat  at  the  time  when  an  inspi- 
ration is  being  taken,  as  thus  the  spray  will 
obtain  a  free  entrance  through  the  larynx 
into  the  trachea.  It  is  doubtful  if  much 
spray  enters  the  air-tubes;  some  certainly 
does,  as  has  been  stated  above,  but  the  cold 
sprays  do  not  appear  to  afford  so  much  relief 
to  affections  of  the  hmgs  as  the  warm  inha- 
lations. In  cases  of  tiimidity  of  the  larynx, 
a  spray  containing  10  grains  of  altun  to  1 
ounce  of  distilled  water  may  be  used.  In 
place  of  alum,  2  grains  of  sulphate  of  iron, 
5  grains  of  sulphate  of  zinc,  or  5  grains  of 
dry  chloride  of  iron,  in  1  ounce  of  water, 
may  be  employed.  For  antiseptic  purposes, 
5  minims  of  sulphurous  acid,  or  1  minim  of 
carbolic  acid,  to  1  ounce  of  water,  or  a  like 
quantity  of  solution  of  iodine,  may  be  used.  In 
putrid  sore-throat  and  diphtheria  the  writer 
has  seen  excellent  results  from  iodine,  either 
inhaled  in  vapom-  or  applied  in  solution. 
Three  and  a- half  drachms  of  lactic  acid  in 
10  ounces  of  wnter  form  a  solution  which, 
thrown  as  spray  into  the  throat,  is  of  use 
in  diphtheria ;  it  seems  to  dissolve  the  exu- 
dation. As  a  styptic  and  hemostatic  spray 
50  to  200  grains  of  tannic  acid  are  employed, 
dissolved  in  10  oimces  of  water,  but  for 
relaxed  throat  a  weaker  solution  is  useful. 
For  sedative  purposes  a  solution  of  bromide 
of  ammonium,  or  one  containing  half  a  grain 
of  acetate  of  morphine  to  1  oimce  of  water, 
may  be  employed.  Diluted  ipecacuanha- 
wine  spray  is  said  to  be  very  efficacious  in 
relieving  the  dyspncea  of  chronic  bronchitis 
and  emphysema.  This  spray  in  a  few  in- 
stances may  induce  vomiting,  but  this  acci- 
dent may  be  obviated  by  diluting  the  wine 
with  a  considerable  proportion  of  water.  All 
these  spray  solutions  should  be  filtered  through 
paper,  otherwise  they  may  contain  small  par- 
ticles which  clog  the  apertinre  of  the  ato- 
miser. At  the  Continental  spas  it  is  usual 
to  medicate  large  chambers  by  means  of 
sprays  and  vapours,  in  which  patients  can 
sit  for  hours  breathing  the  artificial  atmo- 
spheres ;  and  in  this  way  various  mineral 
waters,  such  as  those  of  La  Bourboule,  Aix- 
les-Bains,  and  Cauterets  are  locally  apjslied. 

Insufflation  is  a  method  of  applymg  pow- 
ders to  the  larynx.  A  vulcanite  tube  curved 
at  a  suitable  angle  is  carried  over  the  tongue  to 
the  laryngeal  aperture,  and  then  the  powder, 
which  has  been  introduced  through  a  small 
opening  covered  by  a  slide  in  the  tube,  is 
blown  into  the  larynx  and  trachea.  The 
blowing  is  effected  sometimes  by  an  elastic 
ball  at  the  end  of  the  tube,  at  other  times  by 
the  mouth  of  the  operator.  In  laryngeal 
phthisis  j'jf  to  I  of  a  grain  of  hydro- 
chlorate  of  morphine,  mixed  with  sugar  of 
mUk,  may  thus  be  blown  into  the  larynx,  and 
often  with  great  comfort  to  the  patient.  A 
grain  of  iodoform  and  a  grain  of  boric  acid 
are  often  added  to  the  morphine  powder. 

John  C.  Thorowgood. 
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INJECTION  {injicio,  I  throw  in).— 
Synon.  :  Fr.  Injection ;  Ger.  Einspritsung. 

Definition. — Injection  ia  the  act  of  intro- 
ducing a  fluid  into  any  part  of  the  body,  by 
means  of  a  syringe  or  similar  apparatus. 
The  word  is  also  employed  to  designate  the 
fluid  so  introduced. 

Varieties. — Injections  are  chiefly  used  in 
the  treatment  of  disease ;  but  reference  must 
also  be  made  to  the  method  as  it  is  practised 
by  anatomists  for  the  preservation  of  '  sub- 
jects'  for  dissection;  and  for  the  purpose  of 
fining  the  blood-vessels,  lymphatics,  ducts, 
cavities,  spaces,  &c.,  preparatory  to  micro- 
scopical examination. 

The  therapeutical  application  of  injections 
comprehends  the  following  measures  : — 

1.  Hypodermic  or  subcutaneous  injection, 
in  which  the  fluid  is  injected  under  the  skin. 
See  Hypodermic  Injection. 

2.  Injections  into  the  natural  canals  or 
open  cavities  of  the  body ;  for  example,  the 
external  ear,  the  Eustachian  tube,  the  nose, 
the  nasal  duct,  the  stomach,  the  rectum  (see 
Enema),  the  urethra,  the  bladder,  and  the 
vagina  and  uterus.  The  various  forms  of 
injections  just  indicated  will  be  found  fully 
discussed  under  the  diseases  of  the  several 
organs. 

8.  Injections  into  shut  sacs,  normal  or 
morbid;  such  as  the  tunica  vaginalis,  the 
serous  cavities,  the  synovial  cavities,  the 
sheaths  of  tendons,  and  cysts  and  chronic 
abscesses.  The  fluids  used  in  this  class  of 
injections  are  generally  stimulant,  such  as  a 
solution  of  iodine.    See  Hydrocele. 

4.  Intravenous  injections,  the  fluid  intro- 
duced into  the  circulation  being  either  blood 
(transfusion),  saline  solution,  milk,  or  some 
other  kind  of  nutritive  material.  See  Trans- 
fusion. 

J.  Mitchell  Bruce. 

INOCULATION  (in,  into ;  and  oculus, 
a  bud,  a  graft). — As  usually  understood,  in- 
oculation is  either  an  operative  procedure  or 
an  accidental  occurrence,  by  means  of  which 
morbid  materials  are  brought  into  direct 
contact  with  the  minute  vessels  of  the  skin 
or  of  a  mucous  membrane,  or  with  those  of 
the  subcutaneous  or  submucous  tissue,  so 
that  they  are  readily  and  speedily  absorbed, 
the  result  being  that  they  originate  certain 
definite  and  specific  diseases,  varying  with 
the  nature  of  the  material  thus  introduced 
into  the  system.  In  short,  inoculation,  as 
commonly  practised  or  observed,  is  a  mode 
by  which  the  contagia  of  certain  specific 
diseases  are  directly  conveyed  from  one 
animal  or  individual  to  another ;  and  some 
of  these  affections  can  only  be  thus  trans- 
mitted, whUe  others  are  capable  of  being 
communicated  in  other  ways,  but  in  this 
way  most  effectually  and  with  the  greatest 
degree  of  certainty.  The  most  familiar  ex- 
amples of  diseases  thus  transmitted  are  vac- 


cinia, smaU-pox,  syphilis,  and  hydrophobia. 
It  need  hardly  be  mentioned  that  vaccinia 
can  only  be  conveyed  by  inoculation,  and  it 
is  for  the  purpose  of  inducing  this  disease 
that  the  method  is  ordinarily  intentionally 
practised,  so  that  the  terms  vaccination  and 
inoculation  have  come  to  be  popularly  re- 
garded as  synonymous  {see  Vaccination). 
Under  certain  exceptional  circumstances  in- 
oculation of  the  contagious  matter  of  syphilis, 
smaU-pox,  or  anthrax  is  employed,  with  the 
deliberate  purpose  of  originating  these  affec- 
tions. The  inoculation  of  the  modified  virus 
of  rabies,  according  to  Pasteur's  method,  is 
generally  recognised  as  a  most  valuable  plan 
of  treatment,  with  the  view  of  preventing  the 
development  of  hydrophobia  in  those  into 
whose  system  the  poison  has  gained  access, 
either  owing  to  the  bite  of  a  rabid  dog  or  in 
other  ways  (see  Hydrophobia).  The  em- 
ployment in  this  way  of  tuberculin,  for  the 
supposed  cure  of  phthisis  and  other  forms 
of  tubercular  disease,  according  to  Koch's 
method,  or  of  tuberculinin,  must  also  be 
mentioned  here,  but  without  comment  (see 
Phthisis;  and  Tubercle).  Inoculation  has 
been  much  practised  of  late  years  in  experi- 
mental pathology,  by  which  the  effects  upon 
the  system  of  the  introduction  of  septic 
liquids  have  been  demonstrated ;  as  well  as 
of  certain  solid  morbid  products.  See  Con- 
tagion ;  Immunity  ;  and  Infection. 

With  regard  to  the  modes  by  which  inocu- 
lation is  effected,  it  need  only  be  said  here 
that,  when  it  is  practised  as  an  operation,  the 
material  is  usually  introduced  into  the  sub- 
cutaneous or  submucous  tissue,  by  means  of  a 
lancet  or  other  pointed  instrument,  or,  in  cer- 
tain cases,  with  the  aid  of  a  hypodermic 
syringe.  Sometimes  the  surface  of  the  skin 
is  merely  scarified,  so  that  the  epidermis  is 
more  or  less  destroyed;  or  this  is  removed  by 
some  blistering  agent,  and  the  contagious 
substance  then  applied  to  the  exposed  cutis. 
Accidental  inociilation  may  take  place  in 
connexion  with  any  abrasion,  wound,  or  ulcer 
on  the  skin  or  on  a  mucous  surface ;  or  by 
the  bites  of  animals,  as  in  the  case  of  hydro- 
phobia. Frederick  T.  Egberts. 

INSANITY.— Synon.  :  Fr.  Folic;  Ger. 
Geisteskranhheit ;  Geistesstdrung, 

Insanity  is  popularly  known  as  disorder  of 
mind :  as  physicians,  we  know  it  to  be  dis- 
order of  the  highest  organs  of  the  nervous 
system  which  vmite  in  the  performance  of 
that  function  recognised  and  spoken  of  as 
mind.  There  can  be  no  disorder  of  mind 
without  disorder  of  brain :  as  physiologists 
and  pathologists  we  have  to  study  and  treat 
the  latter,  and  for  this  reason  the  legislatmre 
enacts  that  certificates  of  insanity  shall  be 
given  by  medical  men,  and  by  them  alone, 
and  that  to  their  care  shall  be  committed 
those  who  are  insane. 

As  a  preparation,  then,  for  the  study  ot 
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insane  mind,  the  learner  ought  to  acquire  a 
knowledge  of  healthy  mind — the  healthy 
function  of  a  liealthy  hrain.  He  must  know 
what  are  the  structm-es  which  combine  to 
make  up  that  which  we  call  the  cerebrum, 
and  contribute  to  its  healthy  working,  and 
must  trace  the  growth  and  development  of 
this  working  from  the  earliest  days  of  infancy 
to  the  time  of  adult  life.  He  will  perceive 
that  the  growth  of  mental  function  is  as 
gradual  as  that  of  bodily  power ;  that  in 
some  it  may  be  more  rapid  than  in  others, 
like  that  of  the  body;  that  it  may  be  arrested 
in  its  development,  or  stunted  and  deformed ; 
and  that  it  may  by  imperfection  of  the  or- 
gans, as  blindness  or  deafness,  be  impeded  or 
stopped.  In  all  particulars  it  will  be  found 
subject  to  the  laws  which  regulate  the  growth 
of  the  body  generally. 

Before  examining  brain-function,  it  will  be 
necessary  to  become  acquainted  with  the 
various  structures  which  form  the  cerebrum. 
The  brain  of  man,  and  indeed  of  all  verte- 
brates, is  made  up  of  nerve-cells  and  nerve- 
fibres  ;  of  a  substance  or  stroma  in  which 
the  cells  are  imbedded,  called  neuroglia;  and 
of  blood-vessels  and  lymphatics.  The  nerve- 
cells  are  gathered  into  convolutions  or  centres ; 
and  by  means  of  the  nerve-fibres  communi- 
cate with  the  organs  of  special  sense,  with 
the  sensory  ganglia  and  spinal  cord,  with 
each  other,  and  with  the  convolutions  of 
the  other  hemisphere.  Modern  science  is 
endeavouring  to  throw  light  upon  the  nature 
and  uses  of  these  convolutions.  The  seats  of 
the  highest  intelligence,  they  at  the  same 
time  appear  to  be  centres  of  voluntary 
motion,  and  of  the  outward  manifestation 
of  intellectual  action.  See  Convolutions  of 
THE  Brain  and  Cortex  Cerebri,  Lesions  of. 

Concerning  the  physiology  of  the  blood- 
supply  of  the  brain  there  is  stUl  great  doubt 
and  controversy.  Anatomically  we  know 
that  from  the  internal  carotid  and  vertebral 
arteries,  combining  in  the  circle  of  Willis, 
there  pass  to  the  brain-substance  the  anterior, 
middle,  and  posterior  cerebral  arteries.  The 
terminations  of  these  ramify  in  the  pia  mater, 
and  thence  send  many  small  vessels  to  the 
grey  matter,  and  fewer,  but  larger,  ones  to 
the  white,  the  supply  of  blood  to  the  former 
being  much  the  more  plentiful.  That,  how- 
ever, which  chiefly  concerns  the  student  of 
insanity  is  the  vaso-motor  system  of  nerves 
which  controls  and  regulates  the  blood-supply. 
Modern  research  appears  to  render  it  more 
and  more  certain  that  the  condition  of  in- 
sanity, at  any  rate  in  its  early  and  acute 
stage,  is  mainly  one  of  increased  blood- 
supply.  On  what  does  this  depend  ?  To 
this  question  no  precise  answer  can  as  yet 
be  given.  Investigations  are  stUl  being  made 
as  to  the  nerves  which  dilate  and  contract 
the  vessels  ;  but  vdth  regard  to  this  subject, 
and  the  so-called  inhibition  of  nervous  influ- 
ence, much  more  must  be  ascertained  before 


the  pathology  of  insanity  can  be  definitely 
fixed.  The  lymphatics  of  the  brain  are  also, 
according  to  some  observers,  largely  con- 
cerned with  the  disturbance  of  mental  func- 
tion, if  it  should  happen  that  by  being  blocked 
up  or  impeded  they  fail  to  carry  off  the  waste 
products  of  the  organ.  They  are  contained 
in  perivascular  lymph-spaces,  lying  between 
the  outer  fibrous  coat  of  the  blood-vessels 
and  a  hyaline  membrane  or  sheath  of  pia 
mater  which  separates  them  from  the  brain- 
substance.^ 

Even  concerning  the  neuroglia,  controversy 
exists.  Is  it  merely  connective  tissue,  or  is 
it  nerve -structure  ?  Authorities  lean  to  the 
former  view,  and  the  increase  of  it  in  dis- 
eased brains  seems  to  point  to  a  growth  of 
lower  structure  at  the  expense  of  higher. 

Passing  to  the  functions  of  the  brain,  the 
phenomena  comprised  imder  this  name  are 
of  two  kinds.  There  are  the  various  move- 
ments excited  by  the  stimulation  of  the 
different  brain-centres,  on  which  the  experi- 
ments of  Dr.  Ferrier  have  thrown  new  and 
interesting  light.  But  these  are  not  the 
phenomena  of  mind.  The  latter  can  only 
be  studied  by  observation  of  a  totally  different 
character.  For  mind  implies  sensation,  feel- 
ing, consciousness  ;  and  as  we  have  no  con- 
sciousness of  any  feelings  but  our  own,  it  is 
evident  that  here  objective  observation  is 
insuflicient,  however  unwilling  physiologists 
may  be  to  admit  it.  Yet  the  subjective  ex- 
amination of  om'selves  is  as  inadequate  by 
itself  to  explain  the  phenomena  of  diseased 
mind,  as  objective  observation  is  to  make 
known  the  nature  of  mind  in  general.  We 
must  use  the  subjective  method  as  our  key, 
and  by  means  of  it  open  up  and  interpret 
the  phenomena  of  mind ;  we  may  then  ob- 
jectively examine  the  mental  characteristics, 
the  growth  and  development,  the  diseases 
and  decay  of  mind  in  all  human  beings, 
children  or  adults,  idiots  or  insane,  and  by 
tracing  thus  the  effects  of  injuries  and  dis- 
ease, we  arrive  at  a  knowledge  of  the  differ- 
ences between  sound  and  unsound  mind. 

By  observation  of  the  movements  brought 
about  by  nerve-function,  we  perceive  that 
they  follow  the  appUcation  of  a  stimulus, 
and  that  many  actions  take  place  in  response 
to  stimuh  which  we  call  reflex,  instinc- 
tive, or  automatic,  before  those  begin  which 
are  the  product  of  mind  in  its  highest  sense. 
For  mind  grows  slowly  and  gradually.  The 
first  movements  of  the  child,  reflex  or  in- 
stinctive, are  the  result  of  stimulation  of 
nerve-centres,  but  are  only  slightly,  if  at  all, 
attended  by  consciousness.  This  becomes 
appreciable  later,  and  with  it  the  commence- 
ment of  memory  and  ideas,  as  the  feelings 
roused  by  stimulation  are  stored  away  in  the 
mind,  to  be  reproduced  as  some  new  stimulus 
is  presented  to  them.    The  various  brain- 

1  Dr.  Batty  Tuke.  Morisonian  Lectures.  Edinh. 
Med.  Joum.,  Dec.  1874. 
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centres  are  in  this  manner  stored  with  ideas, 
the  result  of  experiences  derived  Ixom  with- 
out, and  by  means  of  the  nerve -fibres  they 
are  united  in  groups  till  a  most  complex 
system  is  evolved.  The  sensations  are  de- 
veloped into  more  and  more  complex  feel- 
ings, tUl  the  highest  emotions  of  civilised 
man  are  reached ;  and  in  a  similar  manner 
the  intellectual  processes  grow  from  mere 
perceptions  and  cognitions  to  the  highest 
trains  of  thought.  Mind  may  be  said  to  be 
made  up  of  feelings  and  the  relations  be- 
tween feehngs,  for  the  intellectual  element 
of  mind  is  the  relational  element,  and  it  will 
be  foimd  that  we  cannot  locate  ia  two  parts 
of  the  brain  the  emotions  and  the  intellect, 
as  some  physiologists  have  proposed  ;  for  no 
kind  of  feeling,  sensational  or  emotional,  can 
be  wholly  free  from  the  intellectual  element; 
and  on  the  other  hand  it  very  rarely  happens 
that  any  act  of  cognition  can  be  absolutely 
free  from  emotion.' 

For  the  growth  of  healthy  brain  and  mind 
all  the  conditions  of  physical  health  are  neces- 
sary. If  at  birth  there  is  inherited  defect  or 
accidental  injury,  or  if  at  any  subsequent 
period  development  is  arrested  or  perverted, 
idiocy  or  imbecility  is  the  result.  There 
will  be  an  imperfect  recording  of  the  ex- 
periences of  life,  an  inability  to  learn,  and  a 
deficient  power  of  bringing  into  relation  one 
with  another  the  various  groups  of  nerve- 
centres  which  make  up  the  brain,  and  are 
the  seat  of  mind. 

If,  however,  growth  and  development  have 
proceeded  normally,  and  normal  mind  is  the 
result,  what  are  the  conditions  of  insanity,  or 
disorder  of  mind  ?  What  are  the  conditions 
of  healthy  and  unhealthy  brain-function  ? 

I.  We  know  by  experiment  on  nerves  and 
nerve-centres,  and  by  observation  of  the 
objective  phenomena  of  motion,  that  a  dis- 
charge of  nerve-force  or  nervous  fluid — call 
it  what  we  wUl — is  liberated  when  a  centre 
is  stimulated,  and  that  this  ramifies  accord- 
ing to  its  quantity  in  various  directions 
throughout  the  system.  When  there  is  health 
and  vigour  the  supply  will  be  large,  and 
every  channel  both  in  the  brain  and  body 
will  be  duly  supplied.  But  in  the  healthiest 
nervous  system  there  must  in  time  be  a  ces- 
sation of  this  discharge,  for  the  supply  will 
be  exhausted,  and  repair  and  replenishing 
must  take  place.  And  unless  this  is  done, 
nerve-function  will  be  impaired  or  cease. 
For  the  repair  of  the  higher  nerve-centres 
sleep  is  necessary,  for  only  during  sleep  is 
the  repair  of  the  waste  effected,  and  we  com- 
monly, nay,  constantly,  find  that  mental 
disturbance  is  preceded  by  loss  of  sleep. 

In  some  cases  want  of  sleep  may  depend 
on  the  actiial  time  allowed  for  it  being  in- 
sufficient. Though  not  a  very  common  cause 
of  insanity,  yet  it  sometimes  is  found  in  per- 

'  Herbert  Spencer,  Frinciples  of  Psychology, 
vol.  i.  p.  473. 


sons  who  are  very  hard-worked,  or  who,  by 
reUgious  exercises  and  services,  deprive  them- 
selves of  sleep.  In  the  great  majority,  how- 
ever, want  of  sleep  is  the  result  of  a 
pathological  condition  of  the  brain,  or  in 
cormexion  with  disorder  of  the  liver  or  other 
remote  organ,  conditions  which  by  appro- 
priate treatment  the  physician  seeks  to 
remedy  as  the  first  step  towards  the  cure 
of  the  insanity. 

Not  only  may  there  be  a  want  of  repair  and 
replenishing  of  the  nerve-force  expended,  but 
there  may  be  also  a  defective  generation  and 
supply  of  it.  Through  anaemia,  or  exhaustion 
from  acute  diseases  or  long-continued  illness, 
the  nerve-centres  fail  to  generate  from  the 
blood  the  power  necessary  for  their  due  oper- 
ation. The  discharge  liberated  does  not 
ramify  throughout  the  nervous  system,  call- 
ing into  action  every  part  of  the  brain,  and 
penetrating  to  every  portion  of  the  muscular 
structures  ;  thus  the  failing  supply  is  mani- 
fested in  the  gloom  of  melancholia  and  the 
slow  and  torpid  movements  which  accom- 
pany it ;  and  when  it  is  reduced  to  a  still 
lower  ebb,  there  may  be  not  enough  to  carry 
on  even  the  semblance  of  mind :  the  patient 
presents  the  appearance  of  utter  fatuity  seen 
in  dementia,  whether  primary  or  secondary, 
and  either  sits  motionless  and  lost  in  the 
condition  termed  melancholia  cum  stupors 
[Fr.  melancolie  avec  stupeur  ;  Ger.  Schwer- 
muth  mit  Stumpfsinn],  or  executes  the  pur- 
poseless and  automatic  movements  of  acute 
dementia  [Fr.  Demence  aigue]. 

The  defect  of  nerve-force  may  bring  about 
insanity  in  more  than  one  way.  A  sudden 
strain  or  shock  may  make  an  unwonted 
demand  upon  the  nervous  sujiply.  Incessant 
thought,  especially  of  a  painful  kind,  may  use 
up  the  reserve  of  force  ;  this  is  not  renewed, 
and  insanity  is  the  result,  the  increased  mole- 
cular discharge  not  being  duly  compensated 
by  an  increased  supply  from  the  nutritive 
sources.  Secondly,  the  supply  may  fall  so 
far  below  the  standard,  that  it  is  not  sufficient 
for  the  ordinary  demands  of  everyday  life, 
and  so,  without  any  mental  cause,  but  simply 
from  nerve-inanition,  the  stage  of  depression 
appears. 

11.  It  may  be,  however,  that  there  is  not 
so  much  a  defect  of  nerve-force,  as  an  unstable 
condition  of  the  cerebral  centres,  which  is 
manifested  by  a  rapid  and  continuous  dis- 
charge. Such  a  discharge  in  a  more  sudden 
and  violent  form  we  are  familiar  with  in  the 
phenomena  of  epilepsy.  In  insanity  it  may 
vary  from  undue  hilarity  and  excitement  up 
to  the  incessant  movements  and  vociferation 
of  acute  delirium ;  and,  like  epilepsy,  it  may 
terminate  in  exhaustion,  coma,  and  death. 
The  supply  of  nerve-force  in  such  cases  is 
often  abundant.  The  patient  goes  without 
sleep  for  days  and  nights,  and  yet  recovers. 
The  higher  brain-centres  lose  the  power  ol 
control,  owing  to  the  violence  of  the  dis- 
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charge,  and  the  lower  and  more  automatic 
centres  thus  liberated  are  stimulated  to  over- 
action,  which  is  manifested  in  noisy  and 
violent  delusions,  and  so  on  to  mere  delirious 
incoherence.  And,  after  the  discharge  has 
ceased,  there  may  be  a  period  of  dementia 
and  complete  obliteration  of  mind,  before  the 
exhausted  brain  begins  to  recover.  Persons 
who  are  in  this  condition  of  unstable  nerve- 
equilibrium  may  be  thrown  off  their  balance 
by  mental  causes — by  shock,  or  grief,  or 
losses.  Their  brain  may  also  be  atlected  by 
disorder  of  the  other  organs  of  the  body  sym- 
pathetically. In  all  such  patients  there  is  a 
predisposition,  often  inherited,  to  nervous 
instability  and  rapid  discharge,  and  such 
'  causes '  as  puberty,  pregnancy,  or  child- 
birth bring  about  an  explosion.  Here,  too, 
there  is  marked  cerebral  hyperaemia,  produc- 
ing an  abnormal  nutrition  and  corresponding 
abnormal  function. 

III.  Disttu-bance  or  defect  of  mind  may 
be  caused  by  incomplete  development  of  any 
part  concerned  in  mental  action,  or  by  the 
presence  of  anything  within  the  cranium 
which  interferes  with  the  healthy  life  of  the 
various  organs.  There  may  be  timaours  of 
different  kinds,  or  abscess.  Insanity  may  also 
foUow  blows  on  the  head  ;  and  deterioration 
of  brain-tissue  is  frequently  caiised  by  the 
action  of  alcohol  and  other  poisons.  In  these 
cases  we  have  not  a  functional  disturbance 
which  may  suddenly  arise  and  as  suddenly 
pass  away,  but  a  gradually  developed  organic 
lesion,  which  usually  advances,  producing 
serious  and  permanent  results.  The  degene- 
ration of  the  organ  and  its  tissues  through 
age  will  also  produce  corresponding  results. 

Symptoms. — What  are  the  symptoms  of 
insanity,  and  how  far  do  they  correspond  to 
the  pathology  of  brain-distm-bance  as  set 
forth  in  the  above  remarks  ? 

The  first  symptom  iisually  noticed  in  a 
person  becoming  insane  is  an  alteration  in 
his  emotional  condition.  Either  he  is  more 
quiet  and  dull  than  usual,  or,  on  the  contrary, 
more  restless,  irritable,  excitable,  or  hilarious. 
The  dulness  may  vary  from  a  mere  disposi- 
tion to  sit  stiU,  and  neglect  his  work  or 
amusements,  to  actual  gloom  and  despon- 
dency. The  restlessness  and  excitement  may 
also  vary  in  degree,  and  be  accompanied  by 
gaiety  or  outbiu'sts  of  anger  and  of  violence. 
The  change  may  be  more  or  less  concealed, 
according  as  the  patient  can  or  cannot  control 
himself.  Those  of  his  own  family  or  people 
about  him  may  notice  it  long  before  others, 
and  this  stage  will  vary  in  duration,  often 
lasting  some  time  before  delusions  or  other 
marked  symptoms  are  discoverable. 

The  acts  of  the  patient  will  correspond  to 
his  altered  feelings.  His  relations  towards 
the  outer  world  will  be  changed.  In  his 
torpor  or  gloom  he  will  look  on  everything 
despondingly,  will  be  unable  to  perform  his 
duties,  will  not  care  for  amusements,  will  sit 


at  home  inactive,  or  take  up  morbid  fancies 
about  his  health.  On  the  contrary,  he  will 
act  rashly  in  matters  of  business,  embark  in 
foolish  speculations,  take  no  heed  of  time  or 
apipointments,  spend  money  recklessly,  in- 
dulge in  debauchery  or  frivolous  pursuits, 
show  causeless  anger  to  those  about  him,  or 
exhibit  silly  and  childish  hilarity  when 
matters  of  grave  moment  are  pending. 

Here  we  have  a  slight  insanity.  The 
higher  brain-centres  are  but  slightly  disturbed, 
and  can  still  exercise  a  considerable  amount 
of  control  over  the  lower  and  less  specialised 
centres.  It  may  be  difficult  to  say  that  any 
one  act  or  feelmg  is  of  itself  indicative  of 
insanity,  but  the  patient  is  a  changed  man, 
and  the  term  moral  insanity  is  specially 
appUcable  to  this  condition. 

Such  an  insanity  may  remain  and  be  per- 
manent ;  more  frequently,  however,  it  either 
passes  off,  the  patient  recovering,  or  it  ad- 
vances in  one  or  other  of  the  directions  already 
indicated.  The  gloom  will  increase  ;  corre- 
sponding delusions  will  present  themselves, 
with  appropriate  acts  and  conduct ;  and  the 
jiatient  will  drift  into  melancholia.  Or  he 
win  become  more  and  more  hilarious,  angry, 
excited,  or  suspicious,  and  a  state  wiU  arise 
to  which  for  want  of  a  better  we  give  the 
name  of  mania.  Though  delusions  are  not 
usually  found  in  the  stage  of  alteration,  they 
are  seldom  absent  in  the  second  and  more 
advanced  period,  and  generally  corresjiond  to 
the  feeling  of  the  sufferer,  so  much  so  that  his 
appearance  and  humour,  so  to  speak,  fre- 
qiiently  enable  us,  without  previous  informa- 
tion, to  arrive  at  the  delusions  under  which 
he  is  labouring.  This  stage  is  often  called 
intellectual  insanity,  or  insanity  with  delu- 
sions. Patients  labovuring  under  one  or  other 
of  these  forms  vary  in  the  degree  of  insanity, 
from  a  condition  in  which  they  are  able  to 
talk  coherently  on  many  topics  to  one  of 
complete  incoherence  or  delirium.  To  the 
former  the  name  oi partial  insa/nity  is  often 
applied. 

Another  condition  is  that  of  fatuity  or 
childishness  in  various  degrees.  It  may 
come  on  rapidly,  the  patient  passing  at  once 
into  this  state,  which  is  then  called  acu  te  or 
irrimary  dementia  ;  or  it  may  be  the  result 
of  years  of  insanity  or  brain-disease,  and  is 
termed  chronic  or  secondary  dementia.  In 
such  people  we  find  loss  of  memory,  inability 
to  revive  the  relations  of  feelings  and  ideas 
— not  emotional  disturbance,  but  rather  an 
absence  of  all  emotion. 

As  regards  the  bodily  symptoms,  almost 
every  variety  of  insanity  is  ushered  in  by 
sleeplessness ;  sleep  being  deficient  or  alto- 
gether absent,  perhaps  for  days,  according  to 
the  acuteness  of  the  attack.  This  indicates 
a  disturbance  of  the  brain-circulation,  which 
is  also  shown  by  heat  and  pain  of  head,  injec- 
tion of  the  conjunctive,  and  throbbing  of  the 
carotids.    There  may  be  excessive  vascular 
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action  even  when  the  insanity  is  the  re- 
verse of  what  is  sometimes  termed  '  sthenic,' 
and  the  general  condition  of  the  patient  is 
one  of  aniemia  rather  than  hypersemia. 

It  has  been  said  that  the  mental  symptoms 
of  insanity  are  accidental,  that  they  do  not 
indicate  the  pathological  conditions,  but  de- 
pend on  the  state  of  the  body,  and  that  no 
classification  of  the  forms  of  the  disorder 
•  ought  to  be  based  on  them.  But  it  is  per- 
V  fectly  certain  that  the  brain  of  a  man  suffer- 
ing from  melancholia  differs  altogether  from 
that  of  one  in  acute  mania.  In  the  former 
there  is  a  scanty  generation  of  nerve-force, 
which  is  insufficient  to  reach  the  remote 
channels  and  plexuses  of  the  brain.  There 
is  not  a  general  incoherence  and  confusion 
of  ideas,  and  the  patient  can  converse  ration- 
ally on  many  topics.  His  feeUngs  are  those 
of  pain  and  not  of  pleasure,  because  pains  in 
general  are  more  intense  than  pleasures  in 
general,'  and  the  former  are  caUed  into 
consciousness  by  the  feeble  nerve-currents, 
while  the  latter  are  not.  In  what  is  termed 
mania  we  may  have  every  shade  of  feeling 
displayed,  from  gloomy  and  suspicious  iras- 
cibility to  great  hilarity.  Feelings  of  anger 
and  resentment  are  called  up  without  the 
controlling  power  of  reflection  and  judgment, 
such  as  would  prevail  were  the  whole  brain 
at  work,  and  the  higher  faculties  and  feeUngs 
co-operating  and  in  relation  with  the  lower. 
This,  again,  may  be  due  to  a  want  of  nerve- 
force,  or  more  frequently  to  an  undue  ex- 
penditure of  it,  as  may  be  seen  in  the  irrita- 
biUty  of  an  over-tired  child.  What  we  may 
call  the  more  automatic  and  less  complex 
feeUngs  of  fear  and  self-love  are  evoked,  while 
there  is  not  force  and  pressure  enough  to 
supply  the  rarer  and  more  remote  qualities 
of  comparison  and  reasoning,  which  require 
the  combination  and  union  of  the  highest 
portions  of  the  brain.  If  there  is  an  increased 
and  accelerated  blood-flow,  great  hilarity  and 
self-satisfaction  may  be  the  result,  yet  with 
perfect  incoherence  of  ideas,  owing  to  all  the 
relations  of  the  braiu-centres  being  inter- 
rupted by  the  tumultuous  or  impeded  circu- 
lation, and  the  excessive  nervous  discharge. 
And  in  dementia  the  very  opposite  may  be 
witnessed.  The  supply  of  force  is  reduced 
so  low  that  there  is  an  absence  of  all  ideas  ; 
memory,  at  any  rate  of  recent  events,  is  lost, 
and  only  the  well-marked  occurrences  of 
earlier  life  are  recalled. 

That  the  mental  symptoms  are  to  be  by 
the  pathologist  altogether  disregarded,  and 
that  they  are  of  no  assistance  in  the  appre- 
ciation of  the  pathological  condition,  is  a 
most  extraordinary  assertion.  These  symp- 
toms do  not  depend  on  the  state  of  the  body 
generally,  but  on  that  of  the  brain,  and  as 
accurately  indicace  the  condition  of  the  latter 
as  the  breathing  indicates  that  of  a  lung. 

1  See  Herbert  Spencer,  Principles  of  Psychology, 
vol.  i.  p.  602. 


The  brain  in  insanity  is  the  pars  affecta,  the 
unsoundness  is  the  symptom ;  and  when  we 
see  in  the  same  individual  at  one  time  mania 
and  at  another  melancholia,  we  may  be  sure 
that  the  condition  of  brain  at  the  one  period 
is  not  the  same  as  at  the  other,  though  origin- 
ally one  cause  may  have  Ughted  up  the 
malady. 

Diagnosis. — Accuracy  of  diagnosis  is  spe- 
cially important  in  insanity,  owing  to  the 
legal  and  social  results  which  flow  from  it, 
and  because  the  restrictions  on  Uberty  which 
may  be  necessary  for  proper  treatment  can- 
not be  resorted  to  until  a  diagnosis  has  been 
conclusively  established.  The  direction  of 
the  investigation  wOl  be  different,  according 
as  the  condition  may  be  the  result  either  of 
incomplete  development,  or  of  disablement 
or  perversion  by  disease.  Where  imbecility 
is  in  question,  it  may  often  be  necessary  to 
take  several  opportimities  of  examining  the 
patient.  This  condition  always  implies  in- 
tellectual defect,  though  great  moral  depravity 
is  often  the  predominant  symptom.  It  is 
therefore  necessary  to  ascertain  whether  any 
or  whatkind  of  occupation  has  been  attempted, 
and  what  amount  of  incapacity  has  been 
shown,  and  whether  the  individual  has  proved 
capable  of  profiting  by  such  education  as  he 
has  received.  Adults  in  ordinary  circum- 
stances ought  at  least  to  be  able  to  read, 
write,  and  count.  The  decision  rests  on 
whether  such  capacity  has  been  shown  as  is 
required  in  the  ordinary  conduct  of  life.  To 
form  a  correct  opinion  in  cases  of  acquired 
insanity  is  often  a  very  difficult  matter^ 
The  relatives  of  the  patient  often  obstruct 
rather  than  aid  the  inquiry.  They  are  gene- 
rally divided  in  opinion,  and  this  may  be 
partly  an  aid  and  partly  an  obstruction ;  but 
great  care  is  required  to  avoid  taking  part 
at  first  with  either  side.  Before  seeing  the 
patient  it  is  proper  to  make  what  inquiry  is 
possible  into  the  hereditary  history  of  the 
family,  and  the  nature  of  the  diseases  or  in- 
juries from  which  the  patient  may  have  suf- 
fered, including  any  previous  attacks  of  in- 
sanity. The  ordinary  habits,  disposition,  tastes, 
and  occupations  must  be  ascertained,  and  also 
the  present  habits,  disposition,  tastes,  occupa- 
tions, amomt  of  sleep,  and  general  bodily 
health.  The  mental  symptoms,  such  as  sus- 
picions, delusions,  or  loss  of  memory,  which 
have  suggested  the  allegation  of  insanity,  must 
also  be  inquired  into ;  and  special  attention 
must  be  paid  to  any  indication  of  the  change 
of  conduct  or  disposition  which  is  so  charac- 
teristic of  the  advent  of  mental  disease.  A 
reference  to  the  articles  descriptive  of  the 
forms  of  insanity  wiU  show  the  importance 
of  aU  these  points.  In  the  whole  investiga- 
tion care  must  be  taken  to  avoid  accepting 
mere  ex  parte  statements,  and  as  much  in- 
formation as  possible  should  be  obtained  by 
the  inspection  of  letters  or  other  documents 
written  by  the  patient.    Sometimes  the  con- 
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dnet  of  the  patient  renders  it  difficult  to  obtain 
an  interview,  and  care  must  be  taken  not  to 
overstep  legal  limits  in  the  attempt.  If  the 
physician  has  to  see  the  patient  in  the  pre- 
sence of  other  persons,  it  is  a  necessary  pre- 
caution to  make  certain  that  he  clearly 
imderstands  whom  he  is  to  examme.  In  ob- 
taining the  interview  a  certain  amoimt  of 
stratagem  may  sometimes  be  resorted  to ; 
but  it  is  best  that  the  physician  should  be 
introduced  by  a  friend  in  his  true  character 
as  a  doctor,  and  on  no  accoimt  should  any 
false  statement  be  made.  As  a  mere  matter 
of  expediency  it  will  be  found  that  any  devia- 
tion from  this  produces  more  evil  than  good. 
If  the  interview  takes  place  in  the  patient's 
home,  valuable  information  may  frequently 
be  obtained  by  observation  of  the  order  or 
disorder  which  prevails.  The  condition  of 
the  furuitiu-e,  the  state  of  the  patient's  cloth- 
ing, his  manner  towards  the  rest  of  the 
household  and  their  bearing  towards  the 
patient,  ought  to  be  noted.  The  patient's 
physiognomy,  the  condition  of  the  pupils, 
and  any  gesticulations  or  convulsive  or 
tremulous  movements,  must  be  observed. 
In  conversation  it  is  weU  to  get  as  soon  as 
possible  to  the  subject  of  the  patient's  health, 
as  it  relieves  many  necessary  questions  of 
their  offensive  chai'acter.  Eccentric  ideas 
ought  not  to  be  combated  more  than  may 
aid  in  making  the  patient  disclose  them 
fully ;  and  everything  tending  to  show  the 
presence  or  absence  of  delusions,  irrational 
suspicions,  or  loss  of  memory,  ought  to  be 
elicited.  Many  other  points  will  probably 
be  suggested  by  the  course  of  each  inquiry  ; 
and  the  importance  to  be  attached  to  them, 
as  well  as  to  those  just  mentioned,  must  be 
decided  by  a  careful  study  of  how  far  they 
are  included  or  excluded  by  the  known  symp- 
toms of  any  of  the  various  forms  of  insanity. 

Etiology. — We  now  pass  to  the  causes  of 
insanity,  which  are  usually  spoken  of  as  pre- 
disposing or  exciting ;  in  many  cases  both 
combine  in  the  causation  of  the  disorder. 

The  gre&tpiredisjMsing  cause  is  an  inherited 
disposition  to  neurotic  disorder — one  diflSeult 
to  estimate  and,  indeed,  to  discover,  owing  to 
the  care  with  which  it  is  concealed,  but  the 
importance  of  which  cannot  be  questioned. 
It  has  been  adverted  to  in  the  second  section 
of  the  pathological  conditions,  and  will  again 
be  noticed.    See  Insanity,  Varieties  of. 

When  we  speak  of  such  predisposing 
causes  as  sex,  age,  and  condition  of  life,  it 
is  evident  that  they  can  only  be  called  causes 
in  the  sense  of  being  concurrent  conditions, 
in  some  of  which  a  man  or  woman  is  more 
likely  to  become  insane  than  in  others. 

What  are  the  relations  of  sex  to  insanity  ? 
Eeferring  to  statistical  tables,  we  find  that  in 
the  Report  of  the  English  Commissioners  in 
Lunacy  for  the  year  1892  there  were  under 
treatment  in  asylums  at  the  end  of  the  year 
1891,   29,293   males   and   34,698  females. 


There  were  admitted  during  the  year  (not 
reckoning  re-admissions  or  transfers)  8,283 
males  and  8,690  females,  while  in  the  same 
period  there  died  3,560  males  and  2,924 
females.  The  preponderating  number  of 
females  imder  treatment  is  probably  due  to 
the  fact  that  the  mortality  among  them  is 
far  less  than  among  males,  and  consequently 
they  accumulate  in  asylums.  The  difference 
in  the  number  of  the  two  sexes  who  become 
insane  is  probably  not  material,  but  it  seems 
that  the  males  are  the  larger  number,  or, 
looking  at  the  difference  in  the  mortality, 
they  would  fall  below  the  number  of  the 
females  further  than  they  do. 

With  regard  to  age,  we  find  that  the  ten- 
dency to  insanity  increases  with  the  develop- 
ment of  brain  and  mind.  In  the  first  decade 
of  life  it  is  rare.  In  the  second,  which 
includes  the  period  of  puberty,  it  is  more 
common,  but  not  so  much  so  as  in  the  next. 
The  period  between  25  and  40  years  is  that 
in  which  the  greatest  number  of  cases  arise, 
and  is  that  of  the  highest  development  and 
working  power.  After  this  the  number  de- 
clines in  each  decade,  as  before  it  rose.  With 
the  age  the  character  of  the  insanity  varies. 
In  youth  it  is  displayed  in  violent  and 
paroxysmal  mania,  sometimes  in  acute  de- 
mentia, and  cataleptoid  states.  There  is 
great  motor  distm'bance,  and  emotional  rather 
than  intellectual  aberration.  Rarely  are  the 
young  melanchoHe.  In  the  prime  of  life 
there  is  active  mania  with  delusions  and 
intellectual  insanity,  and  at  this  period  we 
meet  with  the  most  acute  forms.  Later, 
melancholia  prevails ;  while  in  old  age  weak- 
ness of  mind,  passing  into  fatuity  and  second 
childhood,  indicates  the  general  decay  of  the 
bram  and  nervous  system. 

As  to  the  condition  of  life  in  which  in- 
sanity is  most  frequently  found,  there  is  not 
much  to  be  said.  That  it  occurs  more  fre- 
quently in  civilised  than  in  barbarous 
countries  may  be  assumed  without  recourse 
to  figures,  because  in  the  former  mind  and 
brain  are  more  complex,  and  therefore  more 
prone  to  disorder.  It  is,  however,  the  fail- 
ures and  vices  of  civilisation  that  bring  about 
the  great  mass  of  insanity  And  of  these  the 
chief  is  poverty,  with  aU  its  attendant  physi- 
cal evils  of  insufficient  food  and  wretched 
dwellings,  and  moral  evils  of  anxiety  and 
degradation.  Next  to  poverty,  and  closely 
bound  up  with  it,  is  drinhing,  which  among 
the  working  classes  plays  a  fearful  part  in 
the  causation  of  the  disease.  Among  the  pre- 
disposing causes  of  insanity  included  by  the 
International  Congress  of  Alienist  Physicians 
in  1867  are,  besides  those  afready  enumerated, 
consanguinity  ;  great  difl'erence  in  the  age  of 
the  parents ;  influence  of  the  sod  and  surround- 
ings ;  convulsions  or  emotions  of  the  mother 
during  gestation  ;  ej)ilepsy  and  other  nervous 
affections ;  pregnancy,  lactation,  menstrual 
periods,  critical  age,  puberty,  venereal  excess. 
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or  onanism.  "We  may  add  to  these,  damage 
received  at  birth  owing  to  difficult  parturition. 

The  exciting  causes  of  insanity  are  usually 
divided  into  moral  and  physical.  Among  the 
former  we  may  reckon  domestic  trouble  and 
anxiety,  mental  shock,  over-work,  religious 
excitement,  political  excitement  and  war, 
and  disappointment.  Concerning  such  little 
need  be  said.  They  may  vary  in  duration, 
some  quickly  bringing  about  insanity,  others 
persisting  for  years  before  that  result  is 
reached.  For  the  most  part,  those  who  are 
affected  by  such  causes  are  already  predis- 
posed by  hereditary  taint,  by  a  neurotic  tem- 
perament, or  by  being  at  one  or  other  of  the 
critical  periods  of  life. 

Among  the  physical  exciting  causes  are 
some  which  are  both  exciting  and  predispos- 
ing— for  example,  intemperance  and  epilepsy. 
These  may  be  the  immediate  precursors  of 
an  attack ;  as  well  as  agents  causing  a  pre- 
disposition to  the  disorder,  by  being  repeated 
through  a  series  of  years.  Other  physical 
causes  are  parturition,  menorrhagia,  amenor- 
rhoea,  and  various  other  ovarian  and  uterine 
ailments ;  acute  febrile  diseases  and  chronic 
illness,  producing  exhaustion ;  constitutional 
diseases,  as  gout,  ague,  or  syphihs ;  disease 
of  heart  and  vessels  ;  exposure  to  great  heat 
or  cold ;  lead  and  other  poisons  ;  anaemia ; 
blows  on  the  head,  and  organic  affections  of 
the  bones  of  the  cranium,  or  the  various  parts 
contained  therein. 

Classification. — Almost  every  writer  on 
insanity  has  suggested  a  special  classification 
of  its  forms,  and  the  majority  have  founded 
their  suggestions  either  on  the  aetiology  or 
on  the  symptomatology  of  the  disease.  Of 
those  based  on  symptoms  no  classification 
is  simpler  than  Griesinger's :  (1)  states  of 
mental  depression;  (2)  states  of  mental  ex- 
altation; (3)  states  of  mental  weakness. 
He  placed  general  paralysis  and  epilepsy 
apart  as  mere  complications  of  insanity.  His 
groups,  therefore,  correspond  broadly  with 
the  old  divisions  of  Melancholia,  Mania,  and 
Dementia.  The  aetiological  classification 
most  widely  known  is  that  of  Morel.  He 
divides  the  forms  into  six  :  (1)  Hereditary 
insanity,  including  congenital  nervous  tem- 
perament, moral  and  impulsive  insanity, 
imbecility,  and  idiocy ;  (2)  Toxic  insanity, 
including  conditions  caused  by  insufficient 
or  injurious  food,  poisons,  or  noxious  air 
or  water ;  (3)  Hysterical,  epileptic,  and 
hypochondriacal  insanity ;  (4)  Idiopathic 
insanity,  dependent  on  disease  of  the  brain 
or  its  membranes ;  (5)  Sympathetic  in- 
sanity ;  and  (6)  Dementia,  or  the  condition 
of  terminative  enfeeblement.  For  any  syste- 
matic study  of  the  subject,  it  is  obvious  that 
some  symptomatological  grouping,  based  on 
the  characters  of  the  mental  manifestations, 
must  be  necessary.  It  has,  however,  been 
maintained  that  it  is  impossible,  either  on 
this  or  on  a  purely  aetiological  basis,  to  found 


groups  which  have  more  than  an  artificial  re- 
lationship to  one  another.  And  there  is  some 
truth  in  this  criticism.  But,  though  the  ties 
which  bind  the  psychological  groups  together 
may  be  in  a  sense  regarded  as  artificial,  it 
is  found  in  practice  that  the  associated  condi- 
tions exhibit  a  considerable  amount  of  inti- 
mate natinral  connexion. 

At  the  International  Congress  of  Alienists 
in  1867  the  following  classification  was  laid 
down,  intended  to  combine  the  aetiological 
and  symptomatological  methods  :  1.  Simple 
Insanity,  comprehending  mania,  melanchoha, 
monomania,  circular  insanity,  moral  insanity, 
and  the  dementia  following  these  forms. 
2.  Epileptic  Insanity .  3.  Paralytic  Insanity . 
4.  Senile  Dementia.  5.  Organic  Dementia. 
6.  Idiocy.    7.  Cretinism. 

The  first  class,  it  wiU  be  observed,  com- 
prises all  the  varieties  which  may  be  regarded 
as  merely  functional ;  the  others  are  mostly 
associated  with  permanent  structural  lesions. 

No  classification  which  has  been  proposed 
can  be  regarded  as  altogether  satisfactory. 
This  is  partly  owing  to  the  fact  that  the  true 
nature  and  limits  of  insanity  itself  have  been 
very  imperfectly  recognised.  The  essence  of 
the  condition  is,  of  course,  the  manifestation 
of  disease  through  some  deviation  firom  the 
healthy  standard  of  mental  action.  It  is  a 
condition  of  mental  unhealth  analogous  to 
bodily  unhealth.  But  we  must  not  allow 
ourselves  to  imagine  that  there  is  a  class  of 
morbid  mental  manifestations  which  are  in- 
dependent of  the  condition  of  the  physical 
frame.  The  truth  is,  that  there  is  no  patho- 
logical condition  of  the  individual  in  which 
both  mind  and  body  are  not  affected ;  but  in 
some  diseases  the  mental  symptoms  come 
into  prominence,  in  others  the  physical.  The 
notion,  not  yet  altogether  exploded,  that  there 
is  something  in  insanity  altogether  distinct 
from  bodily  disease,  arose  from  the  belief  so 
long  prevalent  that  mental  action  is  indepen- 
dent of  physical  conditions,  and  from  the  fact 
that  the  study  of  insanity  has  been  and  stiU  is 
too  much  dissociated  from  the  study  of  the 
rest  of  cerebral  pathology.  Acting  upon  the 
broader  and  truer  views,  attempts  have  been 
made  by  Schroeder  van  der  Kolk,  and  others, 
to  introduce  a  more  natural  system  of  classi- 
fication. Such  attempts  have  proceeded  on 
the  recognition  of  all  mental  symptoms  as 
phenomena  whose  nature  cannot  be  ascer- 
tained without  a  full  consideration  of  the 
physical  symptoms  of  disease  by  which  they 
may  be  accompanied.  Dr.  Skae  proposed  a 
classification  based  on  the  belief  that  every 
mental  disorder  bears  a  relation  to  some 
bodily  disease — acute  or  chronic — analogous 
to  what  the  delirium  of  fever  does  to  the  fever 
in  whose  course  it  is  manifested.  The  detailed 
list  which  he  offered  was,  however,  admit- 
tedly imperfect;  and  it  is  likely  that  any 
satisfactory  classification  on  this  principle 
will  only  be  arrived  at  after  a  much  closer 
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study  of  the  mental  symptoms  of  disease  than 
has  yet  been  given  to  them.  But  Skae  de- 
serves the  credit  of  having  given  the  most 
powerful  impulse  to  the  purely  medical,  as 
opposed  to  the  metaphysical,  mode  of  study- 
ing insanity.  In  furtherance  of  this,  some 
progress  has  been  made  by  Clouston,  Batty 
Tulie,  and  others,  who  have  published  careful 
monographs  of  some  of  the  more  prominent 
forms.  If  by  such  means  we  can  group 
together  conditions  which  are  similar,  not 
only  in  their  mental  but  also  in  their  physi- 
cal characters,  we  obtain  units  which  may 
ultimately  contribute  to  the  building  up  of 
a  more  perfect  system,  and  can  never  be 
altogether  disregarded  by  classifiers  in  futm-e. 
Most  of  the  attempts  which  have  been  made 
to  describe  such  groups  must  at  present  be 
regarded  rather  as  valuable  suggestions  than 
as  well-established  chnical  and  pathological 
species.  For  the  purposes  of  this  work  it  has 
been  considered  best  to  describe,  in  the  pre- 
sent article,  the  various  phases  of  insanity 
which  have  been  regarded  as  of  special  im- 
portance, without  regard  to  the  principles 
which  underlie  then-  conception  ;  and  after- 
wards to  discuss  the  various  weU-marked 
foi'ms  of  the  disease  under  their  several  heads, 
alphabetically  arranged. 

Prognosis. — The  general  prognosis  of  in- 
sanity will  depend  (1)  on  the  duration  of  the 
existing  disorder.  Perhaps  the  best  estab- 
lished fact  of  all  is,  that  the  chances  of 
recovery  diminish  in  direct  proportion  to 
the  duration  of  the  malady,  and  that  it  is 
consequently  of  the  utmost  importance  to 
place  a  patient  early  under  adequate  and 
appropriate  treatment.  If  a  twelvemonth 
elapses  without  ajipreciable  improvement, 
the  chances  are  decidedly  unfavoiu'able.  If 
delusions  or  hallucinations  remain  fixed  and 
unchanged  at  the  end  of  a  year,  especially  if 
there  be  hallucinations  of  hearing,  the  j)ro- 
gnosis  is  bad.  The  chief  exception  is  where 
there  is  marked  melancholia.  Patients  will 
recover  from  this  after  long  periods  ;  whereas 
such  recoveries  are  seldom  fomid  in  insanity 
when  depression  is  absent.  (2)  When  the 
cause  of  the  insanity  has  been  of  long  dm-a- 
tion,  the  prognosis  is  less  favom'able  than 
when  it  is  a  passing  or  accidental  cause. 
(3)  Is  the  prognosis  unfavourable  in  here- 
ditary insanity  ?  So  much  of  the  so-called 
simple  insanity  is  hereditary,  that  we  must 
admit  that  recoveries  from  it  are  not  in- 
fi-equent,  for  it  is  fi'om  this  simple  insanity 
that  recoveries  chiefly  take  place.  Here- 
ditary insanity  is  developed  by  very  slight 
exciting  causes,  and  thus  the  prognosis  is 
often  favourable,  and  recovery  takes  place  ; 
but  relapse  is  to  be  feared,  and  the  prognosis 
in  a  second  or  third  attack  is  not  nearly  so 
good.  In  this  hereditary  insanity,  too,  we 
frequently  meet  with  the  cases  of  recurring 
and  '  circular  '  insanity,  the  progress  of 
which  is  most  unfavourable.    Both  Kay  and 


Griesinger  have  remarked  that  the  prognosis 
in  hereditary  insanity  is  favourable  only 
where  the  individual  has  previously  been  of 
normal  mind.  When  he  has  always  been 
eccentric  or  semi-insane,  and  undoubted 
insanity  at  last  manifests  itself,  the  pro- 
gnosis is  very  bad.  (4)  The  more  acute  the 
symptoms,  the  greater  the  cerebral  dis- 
turbance and  insomnia,  the  more  favom'able 
is  the  prognosis,  if  the  case  is  recent.  Con- 
versely, the  prognosis  is  bad  when  there  is 
little  bodily  disturbance,  where  sleep  is 
X^resent,  the  appetite  normal,  and  the  secre- 
tions unaffected,  especially  if  persistent 
delusions  or  an  entire  moral  change  are 
found.  (5)  As  all  deviation  from  the  ordi- 
nary mental  state  and  disposition  is  indicative 
of  insanity,  so  any  return  to  it  is  a  favourable 
sign,  however  trifling  the  ch'cumstances  may 
be.  (6)  Improvement,  however  slow,  is  a 
good  sign  if  it  be  progressive.  So  long  as 
this  goes  on,  recovery  may  take  place ;  but 
many  patients  improve  U])  to  a  certain  point, 
and  then  go  no  farther.  (7)  The  age  of  the 
patient  must  be  considered.  Young  people 
recover  in  greater  numbers  than  those  ad- 
vanced in  life.  The  latter  recover  if  their 
insanity  be  melancholia  ;  but,  if  it  be  mania, 
with  hallucinations  and  dehisious,  and  ob- 
scene conduct  and  ideas,  recovery  is  rare, 
especially  if  the  memory  is  impaired,  and 
signs  of  approaching  dementia  are  present. 
(8)  All  periodicity  in  the  disease,  such  as 
exacerbations  and  remissions  on  alternate 
days,  is  unfavourable. 

Treatment. — Only  a  few  general  remarks 
on  treatment  need  be  offered  here.  Our  ob- 
jects should  be  to  restore  to  health  the  dis- 
ordered brain,  to  cause  the  incessant  waste 
to  cease,  to  promote  a  storing  and  not  an 
expenditure  of  nerve-force.  The  brain  mirst 
be  nourished  by  healthy  blood.  The  quan- 
tity of  the  latter  when  in  defect  must  be 
increased ;  when  its  quality  is  in  fault  it 
must  be  improved;  when  the  blood-flow  is  in 
excess  it  must  be  checked ;  while  all  causes 
of  disturbance  reacting  upon  the  brain  from 
other  organs  of  the  body  must  be  removed. 

It  is  not  to  be  forgotten  that  powerful 
effects  are  produced  tliroughout  the  nervous 
system,  both  in  the  lower  and  higher  centres, 
by  what  has  been  termed  'inhibition.'  By 
tlie  diversion  of  nervous  action  from  one 
channel  to  another,  considerable  influence 
may  be  exercised.'  Emotional  excitement 
may  be  diverted  into  motor  or  intellectual 
channels ;  or,  by  other  emotional  stimuU, 
may  be  coimteracted  or  arrested.  Intel- 
lectual or  ideational  troubles  may  be  diverted 
by  emotional  longings,  or  by  cotmteracting 
intellectual  pursuits.  And  for  all  this  certain 
adjuncts  ai-e  necessary.  Painful  emotional 
distress,  with  the  idea  of  impending  ruin,  is 
perpetually  fostered  by  the  sight  of  the  loved 

1  Dr.  Lauder  Brunton,  Ou  Inhibition.  West 
Bidi7iff  Asyl.  Med.  Beporta,  iv.  179. 
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faces  of  wife  and  children  :  the  patient  must 
therefore  be  removed  from  them.  Outbursts 
of  anger  are  constantly  directed  against  those 
most  familiar,  and  delusions  correspond. 
These  must  be  abolished  by  residence  among 
strangers.  Great  as  is  the  need  of  medi- 
cinal treatment  in  many  cases,  it  is  not  so 
universally  demanded  as  is  the  removal  of 
the  sufferer  to  fresh  siu'roimdings.  We  try 
again  and  again,  in  apparently  the  most 
promising  cases,  to  effect  a  cure  at  home, 
and  we  fail.  The  necessity  for  early  treat- 
ment in  insanity  is  dwelt  upon  by  every 
writer  ;  and  the  treatment,  when  insanity  is 
<3nce  fairly  estabUshed,  only  begins  after  the 
patient  is  removed. 

The  first  questions  to  be  solved  are  how 
the  removal  is  to  be  effected ;  and  to  what 
place  the  patient  is  to  be  removed.  In  the 
majority  of  cases,  especially  in  the  case  of 
the  poor,  no  doubt  can  arise — an  asylum  is 
the  only  place  open  to  them,  because  the 
friends  beiag  poor  cannot  afford  any  other 
plan  of  treatment,  and  are  compelled  to  have 
recourse  to  the  public  asylums  of  the  land. 
An  asylima  is  necessary  for  many  because 
the  patient  is  dangerous  to  himself  or  others, 
or  would  incessantly  struggle  to  escape  from 
a  less  guarded  dwelling.  But  there  are  some 
patients  who  may  be  cured  out  of  an  asylum. 
Some  recover  from  acute  but  transitory  at- 
tacks of  delirious  mania  very  rapidly,  much 
as  do  the  sufferers  from  dehrium  tremens; 
and,  if  measures  of  safety  can  be  taken,  we 
may  watch  such  for  a  few  days  and  perchance 
they  may  recover  without  removal.  Many 
persons  at  the  very  outset  of  insanity  may 
be  cmred  by  removal  and  judicious  treatment, 
if  their  friends  will  only  open  their  eyes  and 
acknowledge  the  threatening  evU,  and  not 
wait,  as  they  so  often  do,  till  compelled  by 
circumstances  to  interfere.  Such  patients 
must  not  be  sent  abroad  or  out  of  reach, 
must  not  go  alone,  or  without  able  or  skilled 
companions.  They  may  go  from  place  to 
place,  or  to  a  friend's  or  medical  man's 
house.  Fresh  scenes  and  faces,  and  the  j 
cessation  of  work  or  worry,  will  often  effect 
a  cure.  But  they  must  be  people  able  to 
walk  out  in  public  thoroughfares,  and  to  live 
in  houses  imder  ordinary  precautions.  Where 
they  cannot  walk  in  public,  and  cannot  live 
in  a  house  without  its  being  converted  into  a 
prison,  they  ought  to  go  to  an  asylum,  where 
there  are  grounds  for  exercise,  and  where 
facilities  for  escape  are  not  always  suggestmg 
attempts.  Patients'  friends  constantly  make 
a  mistake  :  they  keep  the  patient  out  of  an 
asylum  at  the  time  asylum  treatment  woiild 
cure  him,  and  send  him  there  when  all  hope 
of  cure  is  over,  and  when,  as  a  chronic 
lunatic,  he  could  be  just  as  well  taken  care  of 
outside  one. 

With  regard  to  medicinal  treatment  little 
need  here  be  said.  The  medicines  appro- 
priate to  each  form  of  insanity  will  be  spoken 


of  under  the  different  heads.  An  important 
group  consists  of  sedatives  and  hypnotics; 
and  to  those  formerly  in  use,  as  the  bromides, 
opium,  chloral,  and  Indian  hemp,  there  have 
been  added  various  new  drugs,  as  hyoscine, 
hyoscyamine,  paraldehyde,  and  sulphonal — 
the  last  two  the  most  valuable  of  all,  in  the 
writer's  experience.  Speaking  generally,  it 
may  be  said  that  in  the  depressed  and 
melancholic  cases  the  preparations  of  opium 
are  of  the  greatest  service,  not  only  for 
procuring  sleep,  but  for  allaying  the  terrible 
feeUng  of  gloom  which  prevails  in  the  day- 
time, and  especially  on  first  waking  from 
sleep.  The  efficacy  of  opium  here  is  not 
that  of  an  hypnotic  only.  It  acts  as  a  stimu- 
lant during  the  waking  hours,  and  for  this  it 
has  no  rival.  Next  to  it  in  melancholia 
paraldehyde  deserves  to  be  placed.  In  the 
opposite  class,  the  excited  or  maniacal,  opium 
rarely  does  good  and  may  do  harm,  prevent- 
ing instead  of  producing  sleep.  In  place  or 
it  the  bromides  with  or  without  chloral  may 
be  given,  or  hypodermic  injections  of  hydro- 
bromate  of  hyoscine.  The  nauseous  taste  of 
paraldehyde  makes  it  difficult  to  administer  ; 
but  sulphonal  is  tasteless,  and,  if  mixed  with 
food,  will  not  be  discovered.  Besides  these, 
the  chief  medicines  required  are  tonics,  the 
preparations  of  iron  being  the  most  valuable. 
Constipation  must  be  carefully  prevented. 

Good  and  abundant  food  is  an  essential  in 
the  treatment  of  the  insane.  Stimulants  are 
required  in  many  cases,  particularly  the 
depressed  and  anaemic  forms ;  but  in  the 
opposite,  though  often  useful,  they  in  some 
cases  produce  or  increase  excitement,  espe- 
cially in  the  early  stage.  With  the  food 
tonics  should  be  given  ;  and  those  best  suited 
are,  in  the  writer's  experience,  the  mineral 
rather  than  the  vegetable,  and  chief  of  all 
the  preparations  of  iron  and  arsenic. 

G.  P.  Blandfoed. 

INSANITY,  Morbid  Anatomy  of. 

Methods  of  Examination. — In  order  to  ex- 
j  amine  any  brain  specimen  thoroughly  it  is 
advisable  to  employ  two  methods  :  (1)  freez- 
ing, cutting,  and  staining  fresh  portions  with 
aniline  black ;  and  (2)  hardening  for  some 
weeks  in  one  or  other  of  the  well-known 
solutions — such  as  Miiller's.  The  first  is  the 
essential  process,  the  second  is  mainly  useful 
as  confirmatory  of  its  results.  The  teazing- 
out  method  is  valuable  for  the  observation 
of  ceU-struetiu-e.  Full  directions  on  this 
subject  will  be  found  in  Dr.  Bevan  Lewis's 
Manual  of  Examination  of  Human  Brain. 
By  the  freezing  method  sections  can  be  sub- 
mitted to  the  microscope  in  two  hom's,  un- 
changed by  the  action  of  reagents,  and,  if 
necessary,  can  be  at  once  photographed ;  by 
the  hardening  process  larger  areas  can  be 
examined,  certain  lesions  are  made  more 
prominent  than  by  freezing,  and  sections  can 
be  permanently  preserved. 
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The  morbid  anatomy  of  the  different  struc- 
iures  wiU  now  be  systematically  reviewed. 

1.  Calvaria. — The  calvaria  is  often  found 
thickened,  dense,  heavy,  or  thinned.  In  re- 
cent cases  of  syphihtic  disease  and  in  general 
paralytics,  it  has  been  found  inflamed,  both 
tables  thickened,  the  canceUae  enlarged,  and 
the  lacunae  full  of  granulation  tissue.  The 
dense  skull  is  generally  found  in  old-standing 
cases  of  chronic  terminative  dementia,  and 
in  epileptics.  The  inner  table  may  present 
local  indurations. 

2.  Membranes. — In  treating  of  the  mem- 
branes we  would  premise  that  in  our  opinion 
it  is  anatomically  correct  to  speak  of  only 
two,  the  dura  and  the  pia  mater.  No  doubt 
exists  as  to  the  minute  anatomy  of  the 
former ;  it  is  a  thick,  inelastic,  fibrous  mem- 
brane, containing  vessels  and  lymphatics, 
and  lined  on  its  inner  surface  by  flattened 
epithelium.  The  pia  mater  is  a  double 
membrane,  the  outer  layer  of  which  (the 
so-caUed  arachnoid)  covers  the  brain  with- 
out folds,  and  bridges  the  sulci ;  the  inner 
is  applied  to  the  surface  of  the  convolu- 
tions, and  dips  into  all  the  fissures  and  sulci. 
Between  these  two  layers  a  rich  plexus  of 
blood-vessels  and  lymphatic  spaces  ramifies, 
the  layers  being  intimately  connected  by 
large  numbers  of  trabeculae  over  the  free  sur- 
face of  the  convolutions,  but  being  widely 
separated  in  the  sulci  and  fissures,  and  in  the 
basal  cisterns.  Thus  we  have  a  visceral  and 
a  parietal  layer  of  the  pia  mater,  neither  of 
which  is  in  itself,  as  is  often  stated,  a  vascular 
membrane.  For  the  purposes  of  differentia- 
tion the  former  will  be  spoken  of  as  the 
-araclmo-pia,  the  latter  as  the  visceral  pia. 
The  space  between  the  arachno-pia  and  the 
dm-a  is  now  termed  the  suh-dioral  space 
(formerly  the  arachnoid  cavity),  and  the 
spaces  between  the  arachno-pia  and  the 
visceral  pia  will  be  termed  the  pia-matral 
spaces  instead  of  the  sub-arachnoid  cavity. 
Thus  from  without  inwards  we  have — 

(a)  Dura  mater  ;  (6)  Sub-dural  space  ;  (c) 
Arachno-pia ;  {d)  Pia-matral  spaces ;  (e)  Vis- 
ceral pia ;  and  (/)  Brain-matter. 

Lymphatic  System  of  the  Encephale. 
In  order  to  have  a  clear  conception  of  the 
results  of  morbid  action  in  the  membranes 
and  brain-matter,  the  lymphatic  system  of  the 
«ncephale  must  be  studied.  The  visceral  pia, 
whether  on  the  surface  of  the  convolutions  or 
in  the  sulci,  sends  with  each  vessel  a  prolon- 
gation inwards  surrounding  it,  and  forming  the 
hyaline  sheath  or  perivascular  canal,  which 
can  be  traced  to  the  ultimate  ramifications. 
Every  cell  of  the  grey  matter  is  encapsulated 
by  a  fine  membrane,  first  described  by  Ober- 
steiner,  which  is  a '  spur-like  '  prolongation  of 
the  hyaline  sheath.  Starting  from  the  cell, 
we  have  thus  a  capsule  connected  by  a  fine 
■channel  with  the  hyaline  sheath  of  the  vessel, 
which  debouches  into  the  pia-matral  spaces 
(the  so-called  sub-arachnoid  space),  and  these 


commimicate  directly  with  the  basal  cisterns 
— the  cerebello-meduUary,  the  inter-pedun- 
cular, that  in  front  of  the  optic  chiasma,  the 
Sylvian,  &c.,  with  the  ventricles,  and  with  the 
wide  pia-matral  space  in  the  spinal  canal.  The 
pia-matral  spaces  communicate  with  the  sub- 
dural space  by  means  of  the  Pacchionian  villi. 
These  organs,  which  are  prolongations  of  the 
arachno-pia,  protrude  not  only  into  the  lymph- 
atic spaces  of  the  dura,  but  also  into  the  longi- 
tudinal sinus,  being  separated  in  both  instances 
by  a  fine  membrane  from  the  fluid  contained 
in  each  class  of  vessel.  This  constitutes  the 
main  lymphatic  system  of  the  encephale, 
which,  finding  vent  through  all  the  foramina 
of  the  skull  and  vertebral  column,  maintains 
direct  communication  with  the  extra-skeletal 
lymphatics.  But,  besides  this  main  system, 
there  are  reasons,  chiefly  founded  on  the  ob- 
servations of  Dr.  Bevan  Lewis,  for  beUeving 
in  the  existence  of  what  he  calls  a  lymp)li/- 
connective  system.  Scattered  throughout  the 
grey  and  white  matter,  but  more  specially 
arranged  along  the  vessels,  and  in  the  outer 
layer  of  grey  matter  of  the  convolutions,  are 
found  cellular  structm-es  of  two  kinds  :  the 
one  small,  consisting  of  a  readily  stained 
nucleus  with  slight  protoplasmic  surround- 
ings ;  the  other  large,  consisting  of  a  nucleus 
not  easUy  stained  in  health,  and  a  consider- 
able protoplasmic  body,  sending  out  poles  or 
processes  of  two  kinds.  One  set  of  processes 
is  numerous  and  is  distributed  throughout 
the  neuroglia  between  vessels,  cells,  and 
fibres ;  the  second  is  a  single  process,  and 
runs  directly  to  the  perivascular  lymphatic. 
Whether  this  is  or  is  not  a  tube  has  not  been 
yet  determined,  but  the  strong  probability 
is  that  it  is  not  canalicular.  These  spider 
cells,  which  were  first  described  by  Deiters, 
and  go  by  his  name,  are  held  by  Dr.  Bevan 
Lewis  to  be  the  scavenger  cells  of  the  brain. 
He  maintains  his  theory  as  to  their  function 
mainly  on  the  ground  that,  whenever  there 
is  any  special  demand  for  the  removal  of  the 
products  of  disease,  as  in  inflammation,  these 
bodies  increase  in  size,  their  processes  be- 
come distinct,  which  they  are  not  in  health, 
and  present  all  the  appearances  of  increased 
activity.  Of  this  fact  there  can  be  no  doubt, 
and  there  are  many  pathological  analogies, 
e.g.  the  behaviour  of  the  connective-tissue 
corpuscles  of  the  lung  in  connexion  with 
pigment,  which  give  a  general  support  to  the 
theory.  His  has  described  an  epi-cerehral 
lymph-space  between  the  visceral  pia  and 
the  brain- substance.  Its  existence  is  open 
to  grave  doubt.  It  is  not  demonstrable  in 
healthy  animals,  and  difiiculty  arises  in  en- 
deavouring to  explain  how  the  fluid  it  is  said 
to  contain  can  reach  the  lymph- system  in 

I  the  pia-matral  spaces. 

(a)  Dura  mater. — The  most  frequent  lesion 
of  the  dura  mater  is  a  morbid  degree  of  adhe- 
sion to  the  skuU  ;  this  is  specially  marked  in 

i  general  paralytics,  and  is  the  result  of  sub- 
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acute  inflammatory  processes  commencing 
in  the  subjacent  tissues.  It  has  occasi()naUy, 
though  rarely,  been  found  thickened.  Osteo- 
phytes have  been  noted  in  puerperal  cases  ; 
bony  plates  have  been  recorded,  and  the  falx 
has  been  found  ossified. 

(6)  Suh-dural fluid. — The  sub-dural  fluid 
may  be  considerably  increased,  in  vs^hich 
case  the  pia  as  a  whole  is  much  affected. 
Adhesions  between  the  dura  and  the  arachno- 
pia  are  rare. 

(c)  Arachno-pia. — Opacity  of  the  arachno- 
pia  is  generally  found  to  some  extent  in 
sane  subjects  after  middle  age,  and  is  spe- 
cially well  marked  in  habitual  drunkards. 
Considering  that  subjacent  to  it  lie  the  prin- 
cipal lymph-conduits  of  a  very  active  organ, 
it  is  not  to  be  wondered  at  that  some  evi- 
dence should  be  left  of  the  products  of  waste 
in  the  meshes  of  this  delicate  membrane 
even  in  healthy  subjects.  In  many  forms  of 
insanity,  e.g.  acute  idiopathic  mania  and 
melancholia,  and  in  general  paralysis,  opacity 
is  noticeable  at  a  pretty  early  stage.  In  three 
cases  of  acute  idiopathic  melanchoha,  the 
subjects  of  which  committed  suicide  within 
six  weeks  of  the  incidence  of  the  condition, 
the  writer  found  well-marked  pearly  or  milky 
streaks,  not  implicating  the  whole  layer,  but 
showing  themselves  along  the  coiurse  of  the 
veins ;  thus  a  purple  and  congested  vein 
showed  a  narrow  white  band  on  each  side  of 
its  exposed  surface.  This  early  indication  is 
caused  by  transudation  through  the  walls  of 
the  veins,  the  blood  in  whose  main  trunks, 
debouching  into  the  sinus  at  an  angle  con- 
trary to  its  current,  is,  particularly  under  con- 
ditions of  disease,  hable  to  be  retarded.  In 
60  per  cent,  of  insane  subjects  the  arachno- 
pia  shows  indications  of  diseased  action.  It 
may  be  gelatinous-looking,  due  to  enlarge- 
ment and  distension  of  the  pia-matral  lymph- 
spaces  by  serous  fluid ;  thick  and  opaque  in 
consequence  of  the  infiltration  of  exudation ; 
and  we  occasionally  find  the  parietal  widely 
separated  from  the  visceral  layer,  the  tra- 
beculse  having  been  stretched  or  destroyed. 
These  appearances  are  specially  well  marked 
in  cases  which  have  been  the  subjects  of  pro- 
longed attacks  of  excitement,  whether  in  the 
form  of  mania  or  melanchoha,  and  who  have 
lapsed  into  termLnative  dementia.  It  may 
be  noted  here  that,  although  mania  is  mani- 
fested by  exaltation  and  melanchoha  by 
depression  of  feeling,  both  are  expressions  of 
excitement.  The  writer  has  met  with  instances 
where  this  membrane  was  not  more  affected 
than  it  generally  is  in  sane  persons,  but  these 
were  for  the  most  part  cases  in  which  the 
insanity  had  been  of  a  true  hereditary  type, 
evidenced  by  simple  delusional  conditions 
uncomphcated  by  excitement. 

Between  the  dura  and  the  arachno-pia,  so- 
called  '  arachnoid  cysts  '  or  '  pachymenin- 
gitie '  false  membranes  are  often  found. 
Both  terms  are  erroneous :   they  are  not 


cysts,  they  are  not  formed  from  any  mem- 
brane, nor  are  they  the  result  of  inflamma- 
tion. They  are  entirely  due  to  extravasations 
of  blood,  probably  produced  during  periods 
of  cerebral  excitement,  and  proceeding  from 
the  dammed-up  vessels  of  the  pia  {see  Me- 
ninges, Cerebral,  Diseases  of).  Such  false 
membranes  may  be  very  extensive,  occupy- 
ing the  whole  superior  and  lateral  aspects  of 
a  hemisphere,  or  they  may  be  confined  to  a 
limited  area  ;  they  may  be  tough  and  thick,  or 
very  thin,  and  so  delicate  as  to  render  it  diffi- 
cult to  lift  them  whole  from  the  pia  ;  or  the 
so-called  pachymeningitis  may  be  only  evi- 
denced by  staining  of  the  dura  mater  by 
blood-pigment.  Thin  blood-clots  have  been 
occasionally  found  in  the  cavity  of  the  pia,  and 
between  the  visceral  pia  and  the  sinrface  of 
the  convolutions ;  but  these  were  never  so 
thoroughly  organised  as  the  false  membranes 
between  the  arachno-pia  and  the  dura.  In 
the  substance  of  the  brain  itself  the  writer 
has  found  in  two  cases  very  small  clots  about 
a  line  below  the  surface.  In  both  these  in- 
stances the  cranitun  had  been  submitted  to 
traumatic  injury;  in  one  of  them  vacuoles 
were  shown  containing  blood-pigment. 

The  amotmt  of  fluid  in  the  cavity  of  the  pia 
is  often  greatly  increased ;  we  may  measure 
as  much  as  12  ounces,  but  the  more  frequent 
quantity  is  from  2  to  6  ounces.  Such  large 
accumulations  of  fluid  are  generally  found  in 
cases  where  there  has  been  brain-wasting, 
and  is  therefore  compensatory.  But  it  must 
be  distinctly  understood  that,  in  recent  and 
acute  cases,  fluid,  whether  in  the  cavity  of 
the  pia  or  in  the  sub-dural  space,  is  the  direct 
result  of  inflammatory  processes  and  is  in  no 
sense  compensatory  ;  on  the  contrary,  it  may 
produce  brain- atrophy  by  pressure.  This  is 
particularly  well  marked  in  general  paraly- 
sis, in  rapidly  fatal  cases  of  which  condition 
there  may  exist  considerable  atrophy  of  one 
hemisphere,  with  extensive  effusion  into  the 
sub-dural  and  pia-matral  spaces.  General 
paralysis  is  the  result  of  sub-acute  inflamma- 
tion, either  commencing  in  the  pia  and  ex- 
tending gradually  inwards  along  the  course 
of  arteries  and  veins,  or  affecting  the  two 
regions  synchronously.  Under  these  circum- 
stances the  production  of  exudation  is  a 
necessary  consequence.  But  in  the  case  of 
idiopathic  insanity  the  original  seat  of 
irritation  is  the  grey  matter.  By  idiopathic 
insanity  it  is  intended  to  indicate  the  in- 
sanity which  follows  on  the  action  of  so-called 
'  moral '  causes  :  grief,  worry,  anxiety,  pro- 
longed study,  &c. — any  emotion  or  mental 
action  productive  of  prolonged  excitation  of 
the  cells. 

It  is  a  well-ascertained  fact  that  mental 
action  is  accompanied  by  functional  hyper- 
cemia,  which  is  of  course  a  necessary  con- 
dition for  functional  activity.  Functional 
hyperaemia  is  produced  either  by  inhibition 
of  the  vaso-motor  centre  in  the  medulla,  or 
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by  stimulation  of  the  vaso-dilator  centres,  or 
possibly  by  their  combined  action.  The  ex- 
pression of  Crichton  Browne  may  be  accepted 
as  a  postulate :  'the  amount  of  blood-supply  to 
the  brain  and  its  parts  is  determined,  not  by 
vascular  domination,  but  by  the  functional 
activity  of  the  nervous  tissues.'  Functional 
hyperiEmia  is  apt  to  lajjse  into  pathological 
hyperaemia  if  the  excitation  or  emotion  is 
undidy  prolonged,  and  develops  more  or  less 
rapidly  what  is  equivalent  to  the  first  stage 
of  inflammation.  The  first  microscopic  indi- 
cation of  this  condition  is  the  presence  of 
leucocytes,  together  with  a  very  fine  gi'anular 
material,  the  broken-down  nuclei  of  leucocytes 
and  epithelium,  and  of  small  yellow  masses 
of  blood-pigment  between  the  walls  of  the 
vessels  and  the  hyaline  sheath.  The  writer  has 
noticed  these  appearances  within  six  weeks 
of  the  incidence  of  acute  idiopathic  melan- 
cholia. The  perivascular  lymphatics  become 
blocked  by  these  morbid  materials ;  bulge 
out  unduly ;  and  are  distinctly  dilated  by 
exudation  fluid,  which  cannot  find  its  normal 
course  of  exit.  Under  these  circumstances 
the  outflow  of  lymph  and  of  effete  matter 
from  the  cell-capsule  becomes  impossible, 
or  is  very  much  impaired ;  fluid  accumulates 
within  it,  and  the  cell  suffers.  In  health  the 
reaction  of  the  cerebrospinal  fluid  is  alka- 
line ;  under  conditions  of  disease  it  becomes 
acid,  inconsequence  of  the  accumulation  of  the 
acid  products  of  ceU-waste.  Thus  the  cell  lies 
bathed  in  a  poisonous  fluid,  and  its  functional 
activity  becomes  necessarilj'  impah-ed  or  per- 
verted. Eoy  holds  that  acidity  of  the  fluid 
is  sufficient  in  itself  to  produce  and  maintain 
hypertemia.  A  certain  proportion  of  this  ex- 
udation finds  its  way  to  the  pia-matral  spaces 
by  the  sheaths,  which  become  more  or  less 
seriously  affected ;  but  another  portion  of  it 
becomes  diffused  throughout  the  substance  of 
the  convolutions,  interfering  with  the  normal 
relations  of  fibre  and  connective  tissue.  The 
brain  becomes  more  or  less  cedematous.  In 
the  case  of  idiopathic  insanity  the  inflamma- 
tory process  extends  outwards,  and  the  pia 
mater  becomes  implicated.  Following  im- 
plication of  its  lymphatic  apparatus  we  have 
accumulation  of  fluid  in  its  cavities,  which 
may  extend  to  the  sub-dural  space.  In  the 
comparatively  rare  condition  of  inflammatory 
adhesion  between  the  arachno-pia  and  dura, 
local  accumulations  occur  on  the  superior 
aspect  in  both  cavities.  In  whatever  man- 
ner local  accumulations  occur,  corresponding 
atrophy  of  the  subjacent  brain-substance  is 
the  result  produced  by  pressure.  The  diffu- 
sion of  the  fluid  products  of  inflammation 
commencing  in  the  pia  or  m  the  grey  matter 
is  circumscribed  iuferiorly  by  the  resistance 
offered  by  the  coimective  tissue ;  and,  as  in  an 
abscess,  local  inflannnatory  tension  may  exist 
in  a  hemisphere  without  implicating  remote 
areas.  These  facts  were  fully  illustrated  by 
observations  made  in  two  cases  which,  dming 


1889,  were  trephined  for  the  relief  of  symp- 
toms of  general  i)aralysis.  (See  Brit.  Med. 
Journ.,  Jan.  4,  1890.)  In  one  case  the  dura 
mater  bulged  and  filled  the  hole  after  re- 
moval of  the  disc  on  the  right  side ;  on  the 
left  there  was  little  or  no  bulging.  The 
patient  died  seven  months  after  the  ope- 
ration, fi'om  pneumonia ;  on  examination, 
the  right  hemisphere  was  found  much  atro- 
phied, with  a  large  quantity  of  pia-matral 
and  sub-dural  effusion.  The  bulging  points 
necessarily  to  pressure,  as  any  merely  com- 
pensatory fluid  could  exercise  no  such  jiower. 

General  softening  of  the  brain  is  due  to 
oedema. 

Blood- Vessels. — The  blood-vessels,  in 
addition  to  the  changes  already  mentioned 
as  occurring  around  them,  are  fomid  tor- 
tuous, dilated,  thickened,  occluded,  or  aneu- 
rysmal. It  is  of  importance  to  bear  in  mind 
that  many  of  the  arterioles  of  the  cortex  are 
terminal;  that  is,  they  do  not  anastomose, 
and  are  distributed  to  limited  areas  (Duret). 
No  conclusion  can  be  arrived  at  with  safety 
as  to  the  degree  of  vascularity  by  the  ap- 
pearance oi puncta  vasculosa,  as  the  number 
and  distribution  of  these  spots  are  dependent 

]  on  various  accidental  circimistances.  Tor- 
tuosity is  rarely  met  with.  It  has  been 
reported  as  extreme  in  the  vessels  of  the 
pia.  Within  the  brain-substance  the  writer 
has  noted  vessels  twisted  and  lying  in  a 
space,  the  lumen  of  which  was  much  larger 
than  normal  :  the  sheath  in  fact  was  so 
much  enlarged  as  to  hold  a  corkscrew  ar- 
rangement of  the  vessel.  This  was  observed 
in  epileptics.  Increased  vascularity  is  no- 
ticed in  recent  cases  symptomatised  by 
acute  mania  and  acute  melancholia,  and  in 
the  early  stage  of  general  paralysis.  But 
anfemia  is  more  common  in  cases  of  long 
standing,  and  in  many  instances  is  due  to 
the  diseased  or  congested  states  of  the  ves- 
sels, to  thickening  of  their  walls,  or  to  athe- 
romatous deposits ;  in  other  cases  to  the  con- 
dition of  the  general  system.  Thickening  of 
the  walls  may  be  due  to  arteritis,  which  in 
specific  cases  may  cause  complete  occlusion; 
and  increase  of  the  muscular  coat,  especially 
in  clironic  alcoholism,  is  of  prettj'  frequent 
occurrence  (B.  Lewis).  The  opinion  of  this 
most  careful  observer  must  be  held  in  re- 
spect ;  but  it  may  be  stated  that,  as  regards 
other  regions,  the  general  opinion  is  that 
thickening  of  the  muscular  coat  is  more 
apparent  than  real,  and  that  the  appearance 
of  hypertrophy  depends  on  thickening  of  the 
fibrous  tissues.  Miliary  aneurysms  are  not 
infrequent.  Local  atrophies  are  produced 
by  implication  of  the  terminal  vessels  by  one 
or  other  of  the  morbid  processes  just  spoken 
of.  Adhesion  of  the  visceral  pia  to  the 
brain-siibstance    is    due    to  inflammatory 

1  changes  in  the  vessels,  and  to  consequent 
proliferation  of  the  layer  of  Deiters'  cells 
existing  on  the  surface  of  the  convolutions. 
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Nerve-Cells. — The  morbid  changes  ha  the 
nerve-cells  are  most  marked  m  the  frontal 
lobes,  and  in  the  superior  convolutions  of  the 
parietal  lobes,  v^'hieh  regions  are  in  fact 
those  mainly  implicated  in  insanity.  In  the 
dependent  portions  of  the  hemispheres,  in 
the  occipital  lobes,  and  at  the  base  of  the 
brain,  morbid  changes  of  any  kind  are  rarely 
noticed. 

The  special  morbid  conditions  of  the  nerve- 
cells  are  :  (a)  Pigmentary,  granular,  or  fuscous 
degeneration ;  (|3)  Hypertrophy  ;  (y)  Calcifica- 
tion. 

(a)  A  certain  degree  of  pigmentation  is 
almost  invariably  foimd  in  the  cells  of  the 
foinrth  layer  of  sane  adults.  The  Vi'riter  has 
examined  these  structures  in  twelve  cases 
taken  casually  from  the  mortuary  of  an  in- 
firmary, and  found  it  more  or  less  observable 
in  all  cases  over  thirty  years  of  age  ;  but  it 
was  specially  well  marked  in  cases  dying 
from  pneumonia  or  bronchitis.  The  writer 
has  examined  the  brains  of  dements  where 
no  evidence  of  pigmentation  could  be  found. 
But  an  extreme  degree  of  pigmentary,  fus- 
cous, or  granular  degeneration  is  a  very 
common  condition  in  many  forms  of  in- 
sanity, particularly  senile  mania  and  general 
paralysis.  Major  distinguishes  three  stages  : 
(1)  The  cells  lose  their  sharply  defined  con- 
tour and  become  swollen  or  inflated ;  the 
axis-cyHnder  and  apical  processes  usually 
remain  intact,  but  the  protoplasmic  processes 
disappear,  and  the  cell  becomes  rounded  oft'; 
the  nvicleus  becomes  swollen,  more  or  less 
round  or  oval,  and  displaced,  while  it  and 
its  nucleoli  are  more  easily  stained  than  in 
the  normal  state.  (2)  A  deposit  of  granules 
takes  place  at  the  base  of  the  cell,  and  gra- 
dually permeates  its  whole  structure.  (3)  The 
cell  goes  on  to  destruction,  breaking  down 
and  shrinking,  leaving  the  nucleus  sur- 
rounded only  by  a  mass  of  granules,  appa- 
rently of  a  fatty  nature,  forming  a  gap  in 
the  cerebral  tissue  previously  occupied  by 
the  swollen  ceU;  still  later  the  granules  en- 
tirely disappear,  leaving  the  nucleus  free. 
He  has  not  observed  the  nucleus  actually 
undergoing  disintegration,  but  often  no  trace 
of  it  is  to  be  found  in  the  mass  of  granules 
left  by  the  degenerated  cell.  Bevan  Lewis's 
views  on  these  changes  are  fully  stated  in 
his  Text-Booh  of  Mental  Diseases. 

(/3)  Hypertrophy  of  the  cells  of  the  fourth 
layer  has  been  observed  in  senile  atrophy 
and  general  paralysis.  As  the  name  implies, 
they  are  large,  and  swollen  in.  appearance, 
often  presentingunpigmentedgranular  masses 
in  their  interior. 

(■y)  Calcification  of  the  cells  by  the  deposit 
of  phosphate  of  lime  within  their  walls  has 
been  observed,  according  to  Blandford. 

The  cells  are  foimd  vacuolated,  and  the 
nucleus  may  present  a  clear  diaphanous  spot. 

In  almost  all  cases  of  old-standing  ter- 
minative  dementia  the  protoplasmic  poles  are 


either  lost  or  materially  diminished  in  num- 
ber. This,  along  with  the  changes  brought 
about  by  inflammatory  processes  and  cedema, 
interferes  with,  or  destroys,  the  relation  of 
specialised  areas. 

Neuroglia. — The  connective  tissue  of  the 
brain  undergoes  inflammatory  changes  of  a 
subacute  or  chronic  natm-e,  with  the  results 
of  which  we  are  familiar  as  more  or  less  dif- 
fused sclerosis.  In  many  forms  of  insanity  the 
Deiters'  cells  along  the  course  of  the  vessels 
and  the  outer  layer  of  grey  matter  show  in- 
dications of  great  activity.  They,  as  well  as 
the  smaller  cells,  become  increased  in  number, 
and  the  poles  assume  an  amount  of  distinct- 
ness unnoticeable  in  health,  staining  deeply, 
and  being  traceable  for  many  fields  of  the 
microscope.  A  meshwork  is  formed,  destroy- 
ing or  displacing  the  normal  nerve-fibres, 
and  in  the  grey  matter  causing  such  a  degree 
of  homogeneity  of  structure  as  to  make  it 
stain  as  if  it  was  composed  of  one  tissue.  In 
general  paralysis,  throughout  the  white  matter 
the  smaller  cells  are  immensely  proliferated, 
and  along  the  course  of  blood-vessels  the 
increase  may  be  so  great  as  to  almost  entirely 
hide  them. 

General  sclerosis  has  only  been  observed 
in  one  case,  which  is  fully  detailed  in  the 
Journal  of  Anatomy  and  Physiology,  May, 
1873.  In  a  hydrocephalic  epileptic  idiot 
(whose  brain  weighed  sixty  oxmces)  the 
hemispheres  diifered  in  weight ;  the  left  being 
23^  ounces,  the  right  30^^  ounces.  In  the 
heavier  or  hypertrophiedside,  the  nerve-fibres 
were  foimd  lying  in  fasciculi  consisting  of 
from  four  to  six  strands ;  these  fasciculi  were 
widely  separated  from  one  another  by  a  clear, 
finely  fibrillar  plasm,  in  which  nuclei  existed, 
somewhat  larger  than  normal. 

Disseminated  or  partial  sclerosis,  or  grey 
degeneration,  is  a  lesion  frequently  met  with 
in  the  brains  of  old-standing  cases  of  insanity, 
especially  in  general  paralysis.  Its  most 
frequent  seat  is  the  white  matter  of  the  motor 
tract ;  less  frequently  it  is  met  with  in  the 
hemispheres.  In  the  pons  Varolii,  medulla 
oblongata,  and  spinal  cord  of  epileptics, 
patches  of  this  disease  are  of  common  occur- 
rence and  in  an  extreme  degree.  When  a 
fine  section  of  nerve-tissue  affected  by  this 
disease  is  examined  by  the  naked  eye,  cir- 
cumscribed opaque  patches  can  be  seen.  In 
coloured  sections  these  tracts  are  strongly 
tinted.  As  a  rule,  they  are  found  contiguous 
to  a  vessel  whose  nuclei  are  much  proliferated, 
and  around  which  considerable  proliferation 
of  the  nuclei  of  the  neuroglia  exists.  Under 
the  microscope,  the  nerve-fibres  are  seen  to 
be  partially  or  completely  atrophied ;  the 
axis-cyUnders  and  sheaths  are  destroyed ;  and 
the  field  is  occupied  by  a  finelj-  molecular 
and  fibriUated  material,  embedded  in  a  cloudy 
homogeneous  plasm.  In  this  matrix  the 
proliferated  nuclei  exist,  somewhat  enlarged, 
sometimes  slightly  granular  in  appearance ; 
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but  around  the  implicated  spot  they  are  to 
be  seen  in  much  greater  quantity,  and  not 
actively  diseased.  The  atrophied  nerve- 
fibres  occasionally  project  raggedly  into  the 
grey  matter,  where  they  are  lost.  Rokitansky 
believes  this  to  be  essentially  a  primary 
increase  of  the  neuroglia  ;  Leyden  thinks  it 
occurs  secondarily  to  the  atrophy  of  nerve- 
fibres  ;  vs^hile  Rindfleisch  and  others  are  of 
opinion  that  the  first  stage  is  marked  by  pro- 
liferation of  the  nuclei  of  the  vessels,  which 
is  followed  by  an  mcrease  of  the  neuroglia 
and  the  development  of  a  morbid  plasm, 
which  is,  in  all  probability,  modified 
neuroglia. 

Secondary  Lesions. — The  two  most  im- 
portant secondary  lesions  a.reviiliari/  sclerosis 
and  colloid  degeneration.  The  former  was 
first  described  by  the  present  writer  and 
Dr.  Rutherford,  and  was  ascribed  by  them  to 
changes  in  the  nuclei  of  the  neuroglia.  This 
theory  must  be  abandoned ;  and  the  opinion  of 
Dr.  Bevan  Lewis  that  it  and  coUoid  degenera- 
tion are  due  to  myelin  changes  appears  to  be 
correct.  The  term  does  not  properly  in- 
dicate the  pathological  condition,  but  it  has 
held  place  so  long  as  to  be  generally  accepted 
as  indicating  a  certain  lesion.  Miliary 
sclerosis  appears  as  unilocular,  bilocular,  or 
rarely  multilocular  spots,  of  a  somewhat 
hmiinous  pearly  lustre,  confined  to  the  white  ! 
matter,  and  consisting  of  molecular  material  ' 
with  a  stroma  of  exceedingly  delicate  colour- 
less fibrils.  '  In  the  immediate  neighbotir- 
hood  of  these  patches  we  find  the  nervous 
tissue  in  a  state  of  parenchymatous  degener- 
ation, which,  resiilting  in  a  destruction  and 
atrophy  of  the  essential  elements,  becomes  the 
site  of  a  genuine  sclerosis.  .  .  .  The  patch 
imdoubtedly  consists  of  altered  myelin  exuded 
in  droplets  from  the  medullated  fibres  and 
coalescing  more  or  less  completely  '  (Bevan 
Lewis).  Colloid  bodies  are  produced  by 
analogous  conditions. 

J.  Batty  Tuke. 

INSANITY,  Varieties  of.— In  this 
article  various  forms  of  insanity  will  be  de-  ; 
scribed  under  separate  heads.  Dementia, 
Generai,  Paealysis  of  the  Insane,  Mania, 
and  Melancholia  will  be  foimd  in  other 
parts  of  the  work. 

1.  Alcoliolic  Insanity. — The  conditions 
included  under  this  head  must  not  be  con- 
founded with  what  is  called  dipsomania.  In 
the  latter  affection  the  indulgence  in  alcohol 
is  a  symptom,  and  not  necessarily  a  cause  ; 
while  here  the  insanity  is  always  a  direct 
result  of  some  form  of  alcoholic  poisoning. 
It  is  met  with  in  three  forms — namely,  acute 
.  ilcoliolic  insanity,  chronic  alcoholic  insanity, 
and  delirium  tremens. 

Acute  alcoholic  insanity  seldom  occurs 
except  when  there  is  an  hereditary  tendency 
to  mental  disturbance,  or  when  the  cerebral 
energies  have  been  impaired  by  excesses, 
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traiunatic  injury,  or  over-work.  Where  all 
these  predisposing  causes  exist,  it  may  not 
require  a  large  dose  of  alcohol  to  bring  on  an 
attack.  The  most  fi-equent  form  of  the  affec- 
tion is  violent  maniacal  delirium,  known  as 
mania  a  potu,  with  a  tendency  to  homicidal 
acts.  In  some  cases  the  mental  disorder 
takes  the  melancholic  form,  and  it  becomes 
necessary  to  guard  specially  against  the 
strong  suicidal  tendency  which  generally 
characterises  it.  Unless  the  brain  has  been 
weakened  by  repeated  attacks,  both  forms  are 
curable  and  generally  of  short  duration.  The 
treatment  is  the  nom'ishing,  non-stimulating 
regimen  detaUed  in  the  articles  on  Mania 
and  Melancholia. 

Chronic  alcoholic  insanity  is  one  of  the 
results  of  chronic  alcoholism,  and  there  is  no 
condition  which  better  illustrates  the  '  soli- 
darity of  the  fisychical  and  somatic  functions 
of  the  nervous  system '  and  the  interdepen- 
dence of  their  morbid  manifestations.  The 
physical  symptoms  are  fully  described  in  the 
article  on  Alcoholism  ;  the  mental  symptoms 
are  generally  present  from  the  beginning, 
though  not  always  prominent  enough  to 
attract  special  attention.  The  sleeplessness,  so 
characteristic  of  commencing  mental  disorder, 
is  an  early  symptom ;  then  restlessness  and 
depression,  with  suicidal  tendency,  sometunes 
passing  rapidly  into  complete  dementia,  but 
generally  passing  gradually  through  a  coTU*se 
of  moral  and  mental  degradation,  which 
progi-esses  step  by  step  with  the  symptoms 
of  failure  of  physical  nervous  power.  The 
affection  presents  many  points  of  resemblance 
to  general  paralysis  of  the  insane,  and  is  in 
some  cases  only  to  be  distinguished  from  it 
by  obtaining  evidence  of  alcoholic  poisoning, 
and  by  the  persistence  of  the  mental  depres- 
sion, which  is  seldom  more  than  a  transitory 
symptom  in  the  general  paralytic. 

Delirium  tremens  is  described  fully  under 
the  heading  of  Alcoholism  ;  but  it  is  proper 
to  note  here  that,  after  the  acute  symptoms 
of  that  disease  have  passed  away,  there  is 
sometimes  left  behind  a  state  of  subacute 
insanity  of  a  characteristic  nature.  At  first 
suicidal  symj)toms  are  apt  to  appear.  Sus- 
picions of  poisoning,  fear  of  impending  evU, 
and  hallucinations  of  hearing  are  also  fre- 
quent. The  treatment  required  is  constant 
companionship  of  a  trustworthy  attendant, 
exercise,  fresh  air,  and  change  of  scene,  with 
attention  to  every  ordinary  means  of  restoring 
the  functions  to  a  healthy  state.  Under 
proper  treatment  the  prognosis  is  favourable. 

John  Sibbald. 

2.  AmenorrhcEal  Insanity. — Mental 
derangement  is  often  accompanied  in  females 
by  suppression  of  the  menses.  But  in  many 
such  cases  the  insanity  cannot  be  called 
amenorrhoeal,  as  the  cerebral  and  uterine 
disorders  may  only  be  associated  as  both 
symptomatic    of  some   debilitating  cause 

3  R  2 


980 


INSANITY,  VAEIETIES  OP 


affecting  the  whole  system.  Then  the  mental 
condition  is  usually  the  depression  produced 
by  anaemia.  But  there  is  a  mental  derange- 
ment directly  resulting  from  sudden  suppres- 
sion of  the  catamenia,  to  which  this  distinc- 
tive name  is  not  inaptly  applied.  Here  the 
insanity  takes  the  maniacal  form.  It  is  some- 
times ushered  in  with  urgent  febrile  symptoms, 
in  which  ease  the  mania  assumes  the  acutely 
delirious  character.  Where  general  febrile 
disturbance  is  not  prominent,  the  mental 
condition  is  more  simply  maniacal,  and 
sometimes  does  not  get  beyond  mere  irrita- 
bihty  with  delusions.  The  pathological  con- 
dition must  in  either  case  be  regarded  as 
mainly  a  hyperaemia  of  the  brain. 

Treatment. — This  must  be  directed  to- 
wards the  restoration  of  the  arrested  dis- 
charge. If  the  patient  be  seen  at  the 
commencement  of  the  attack,  the  hip-bath 
and  a  gentle  purgative  may  recall  it.  If  the 
menstrual  period  has  passed,  the  attention  of  i 
the  practitioner  must  be  devoted  to  the  reUef 
of  the  more  urgent  symptoms.  If  the  symp- 
toms of  cerebral  congestion  are  distinct, 
leeches  will  probably  be  found  useful,  locally 
— behind  the  ears,  or  to  the  womb.  Eegu- 
lar  action  of  the  bowels  should  be  secured, 
but  active  purgation  should  be  avoided.  The 
food  ought  to  be  easy  of  digestion,  and  care 
should  be  taken  not  to  let  it  be  deficient  in 
quantity.  If  the  mental  excitement  is  great 
and  long-continued,  it  will  necessarily  pro- 
duce considerable  exhaustion,  and  the  con- 
dition of  the  patient  after  recovery  from  the 
mental  excitement  will  depend  very  much  on 
the  extent  to  which  the  strength  has  been 
supported  during  the  continuance  of  this 
strain.  The  re-appearance  of  the  catamenia 
generally  implies  recovery  of  mental  health  ; 
but  cases  occur  where  prolonged  amenorrhoea 
leads  to  a  chronic  maniacal  condition,  ulti- 
mately passing  into  hopeless  dementia. 

John  Sibbald. 

3.  Choreic  Insanity. — There  appears  to 
be  an  intimate  connexion  between  the  patho- 
logical basis  of  chorea  and  a  certain  disturb- 
ance of  the  mental  fmictions.  The  physical  \ 
and  the  mental  symptoms,  however,  do  not 
necessarily  correspond  in  intensity.  Some- 
times, where  the  convulsive  symptoms  are 
very  severe,  the  mental  condition  is  merely 
one  of  dulness,  apathy,  or  irritabihty.  In 
children  it  shows  itself  generally  in  a  mania- 
cal restlessness,  accompanied  by  deluium  of 
a  peculiarly  automatic  character.  It  is  fre- 
quently associated  at  all  periods  of  life  with 
the  rheumatic  condition,  and  hence  it  has  by 
some  authors  been  called  rheumatic  insanity. 
It  generally  commences  with  slee23lessness 
and  delirious  excitement  of  a  remittent  cha- 
racter, which  is  sometimes  accompanied  by 
violent  convulsive  effort.  As  the  excitement 
passes  off,  delusions  of  suspicion  are  apt  to 
arise,  and  these  are  strangely  associated  with 


an  apathetic  mental  condition.  In  the  acute 
form  the  prognosis  is  favourable,  recovery 
generally  taking  place  in  from  four  to  eight 
weeks.  The  chronic  form  is  apt  to  pass  into 
dementia.  John  Sibbald. 

4.  Epileptic  Insanity.— (See  Epileptic 
Insanity. 

5.  Feigned  Insanity. — Insanity  may  be 
feigned  in  order  to  escape  the  obUgation  of 
duty,  or  the  consequences  of  crime.  If  mani- 
fested at  a  time  when  its  recognition  might 
be  a  benefit  to  the  individual,  it  becomes 
necessary  to  test  its  reality.  It  must  not  be 
rashly  inferred  in  any  case  that  insanity  is 
feigned;  for  it  sometimes  results  from  the 
excitement  consequent  on  a  sense  of  guilt  or 
the  shock  of  a  false  accusation ;  or  it  may 
arise  coincidently  but  independently  of  such 
conditions.  The  best  preparation  for  making 
a  satisfactory  examination  in  such  a  case  is 
a  familiar  acquaintance  with  the  appearance 
and  conduct  of  persons  undoubtedly  insane. 
A  person  feigning  insanity  must,  to  be  suc- 
cessful, simulate  some  known  form  of  the 
disease ;  and  as  each  form  presents  a  more  or 
less  definite  group  of  symptoms,  an  impostor 
is  apt  to  reveal  the  truth  by  omissions  or  by 
additions  inconsistent  with  the  part  that  he 
attempts  to  play ;  but  the  mistake  generally 
made  by  the  impostor  is  to  over-act  the  part. 
The  inquiry  may,  of  com'se,  assume  various 
aspects.  A  person  may  pretend  to  have  been 
insane  at  the  time  a  certain  act  was  com- 
mitted. Here  it  is  to  be  remembered  that 
the  insanity,  if  real,  would  not  probably  have 
been  confined  to  the  time  of  the  commission 
of  the  crime ;  and  some  evidence  of  pre- 
monitory symptoms  previous  to  the  act  wordd 
probably  be  found.  In  such  cases  it  is  proper 
to  regard  want  of  motive  as  so  far  an  indica- 
tion of  insanity ;  but  when  the  supposition  of 
a  sudden  mental  perturbation  is  put  forward, 
some  reason  would  have  to  be  shown  for  its 
occurrence  ;  and  some  history  of  the  occu- 
rence of  cerebral  injury,  or  of  previous  attacks 
of  insanity,  epUepsy,  or  other  cerebral  affec- 
tion ought  to  be  forthcoming.  A  person 
feigning  to  be  insane  at  the  time  he  is 
examined  must  endeavour  to  present  symp- 
toms of  either  mania,  melanchoUa,  mono- 
mania, dementia,  or  imbecihty.  When  the 
symptoms  arise  suddenly,  simulation  of  the 
maniacal  condition  is  generally  attempted. 
The  exertion  which  this  entails  will,  however, 
generally  compel  an  impostor  to  exhibit  symp- 
toms of  fatigue,  and  even  to  sleep,  when 
the  true  maniac  would  exhibit  persistent 
excitement.  The  raving  also  when  feigned 
may  be  recognised  as  hesitating  and  premedi- 
tated. Forgetfulness,  which  is  generally 
assi^med  by  the  impostor,  is  an  infrequent 
symptom  of  mania,  except  when  it  occurs  in 
the  course  of  general  paralysis,  and  this  is  a 
disease  whose  other  symptoms  could  scarcely 
be  simulated.  If  melancholia  or  monomania 
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be  feigned,  the  chief  facts  to  be  borne  in  mind 
are  that  such  conditions,  when  real,  are  very 
unlikely  to  arise  suddenly  where  there  are 
no  symptoms  of  bodily  disease  to  account  for 
them ;  and  that  they  are  usually  characterised 
by  a  tendency  to  conceal  jjeculiarities,  or  at 
least  not  to  push  them  ostentatiovisly  forward. 
Dementia  never  occurs  suddenly  without  evi- 
dent cause.  Cases  sometimes  occur  in  which 
insanity  is  only  partially  feigned.  Young 
criminals  frequently  try  to  exaggerate  the 
signs  of  the  intellectual  weakness  which  is  so 
generally  mingled  with  their  moral  depravity, 
in  hopes  of  obtaining  a  relaxation  of  discipline, 
or  a  change  from  a  prison  to  an  asylimi.  Such 
cases  are  often  full  of  difticulty.  The  principle 
which  ought  to  regulate  our  action  is  to  avoid 
the  continuance  of  punishment  when  disease 
or  mental  deficiency  renders  it  useless.  Before 
deciding  upon  the  reality  of  any  doubtful  case 
of  insanity,  all  the  physical  conditions  of  the 
individual,  such  as  the  amoiint  of  sleep,  the 
state  of  the  pulse,  skin,  tongue,  and  digestive 
system  generally,  the  conduct  and  the  state 
of  health  immediately  preceding  the  signs  of 
insanity,  should  be  ascertained.  The  effect 
of  remarks  made  within  hearing  of  the 
suspected  person  should  be  observed ;  one 
who  proclaims  his  own  insanity  should  be 
distrusted.  And  the  medical  history  of  the 
family  and  of  the  individual  should  be  in- 
quired into,  with  a  view  to  disclose  anything 
which  might  have  caused  insanity  or  predis- 
jjosed  to  it.  John  Sibbald. 

6.  Gastro-Enteric  Insanity.  —  The 

emotional  condition  is  well  known  to  be  to 
an  appreciable  extent  dependent  on  the  state 
of  the  prima;  vim ;  and  where  the  nervous 
system  is  predisposed  to  derangement,  cer- 
tain affections  of  the  liver,  stomach,  and  bowels 
seem  sufficient  to  produce  insanity,  and  to 
stamp  it  with  a  special  melancholic  character. 
In  addition  to  the  mere  depression  caused  by 
anaemia,  there  is  associated  with  such  affec- 
tions a  peculiar  anguish  of  mind,  and  tendency 
to  self-accusation,  which  is  often  of  the  most 
distressing  nature.  Eefusal  of  food  is  fre- 
quently a  prominent  symptom.  The  intellec- 
tual perversion  is  often  slight,  and  seldom  so 
prominent  as  in  other  forms  of  acute  insatiity. 
Relief  of  the  bodily  symptoms  is  generally 
accompanied  by  a  return  to  sanity.  The 
affections  which  have  been  most  frequently 
observed  to  produce  this  form  of  melancholia, 
are  hepatic  congestion,  irritation  and  catarrh 
of  the  mucous  membrane,  constipation,  stric- 
ture, or  other  causes  of  distension  of  the  vis- 
cera, and  pressm'e  upon  the  stomach  or 
intestines  by  tumours  in  the  epigastric  re- 
gion. Schroeder  van  der  Kolk  described  the 
mental  symptoms  as  being  always  due  to 
affections  of  the  colon ;  but  disease  of  other 
portions  of  the  canal — as  the  rectum  and 
anus — also  produces  them. 

John  Sibbald. 


7.  Hereditary  Insanity. — Synon.  :  Fr. 

Folie  Hereditaire ;  Ger.  Erhliche  Geistes- 
Icranhheit. — This  impHes  insanity  sympto- 
matic of  hereditary  weakness  of  the  brain 
and  nervous  system,  generally  coming  on 
without  the  intervention  of  appreciable  ex- 
citing cause. 

The  nervous  system  seems  to  be  peculiarly 

(  liable  to  be  involved  in  the  effects  of  here- 
ditary degeneracy,  and  this  is  frequently 
evinced  by  the  occurrence  of  mental  symp- 

j  toms.  The  ages  at  which  these  are  developed, 

j  and  the  character  which  they  exhibit,  depend 
both  on  the  nature  and  on  the  strength  of 
the  hereditary  disj^osition.  The  forms  of 
insanity,  however,  which  seem  to  be  most 
directly  the  result  of  hereditary  influence, 
generally  make  their  appearance  at  those 
periods  of  life  when  either  rapid  structural 
development  takes  place,  special  functional 
activity  is  first  exhibited  or  is  ixltimately 
arrested,  or  upon  the  advent  of  senile  decay. 

I  The  ordinary  exciting  causes  of  insanity  may 
also  affect  persons  at  these  periods,  and  in 
such  cases  the  resulting  disorder  will  be 
stamped  more  or  less  distinctly  with  the  im- 
press of  its  origin.  But  where  these  forces 
do  not  come  powerfully  into  play,  it  is  found 

'  that  hereditary  insanity  exhibits  a  special 
character  according  to  the  period  at  which  it 
is  developed.  We  have  thus  an  insanity  of 
piobescence,  a  climacteric  insanity,  and  a 
senile  insanity.  Idiocy  and  imbecility  (which 
will  be  found  discussed  under  the  head  of  the 
former)  are  also  frequent  results  of  hereditary 
weakness,  showing  itself  during  foetal  life,  or 
dm-ing  the  period  of  dentition  ;  and  the  men- 
tal derangements  which  often  affect  women 
at  parturition,  and  dm-ing  the  processes  which 
precede  or  follow  it,  seem  to  occupy  a  position 
in  the  pathological  scale  intermediate  between 
the  hereditary  and  the  accidental  forms  of 
insanity. 

Insanity  of  pubescence  is  a  condition  not 
infrequently  met  with,  and  one  which  it  is 
very  important  to  recognise  early  in  its  true 
character.  Much  unintentional  injury  is 
frequently  done  by  the  patient  being  at  first 
regarded  as  a  delinquent  and  treated  accor- 
dingly, instead  of  receiving  the  careful 
management  suitable  to  the  disease.  The 
affection  is  characterised  l)y  great  disorder 
of  the  emotional  and  moral  natm'e,  which  is 
evinced  by  restless  though  seldom  violent 
excitement,  perverted  eroticism,  acts  of  piu-- 
poseless  mischief,  and  exhibitions  of  inordi- 
nate vanity.  Any  marked  change  of  dis- 
position during  the  passage  from  youth  to 
adult  life  ought  to  be  regarded  as  probably 
pathological  in  its  nature,  and  must  be  care- 
fully watched.  Towards  the  completion  of 
the  period  of  adolescence  there  is  a  special  lia- 
bility to  acute  maniacal  attacks,  characterised 
by  excitement  of  the  sexual  or  religious 
emotions.  The  physical  condition  is  indicated 
by  capricious   appetite   and   symptoms  of 
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anaemia.  The  treatment  requii-ed  is  rest  to 
the  mind,  both  in  its  intellectual  and  emo- 
tional energies,  with  cultivation  of  every- 
thing likely  to  develop  physical  vigour.  The 
diet  should  be  abundant,  but  chiefly  milk, 
eggs,  and  farinacea.  Butcher's  meat  should 
be  used  sparingly,  and  alcohol  prohibited. 
If  the  hereditary  tendency  is  not  exception- 
ally strong,  the  prognosis  is  not  unfavour- 
able. 

Climacteric  insanity  occurs  in  males 
between  the  ages  of  fifty  and  sixty,  and  in 
females  between  forty  and  fifty.  Its  general 
character  is  a  form  of  melanchoha,  gradual 
in  its  development,  manifesting  itself  in  loss 
of  sleep,  fear  of  imdefined  evil,  religious 
despondency,  hallucinations  of  the  senses, 
refusal  of  food,  and  frequently  in  a  suicidal 
tendency.  Excitement  and  exaltation  occur 
rarelj',  and  are  generally  of  short  duration. 
The  mental  disorder  is  frequently  accom- 
panied by  very  marked  emaciation,  and  the 
tendency  is  always  to  ansemia.  The  treat- 
ment required  at  the  commencement  is  ces- 
sation of  mental  labour  and  change  of  scene. 
During  the  whole  progress  of  the  disease  the 
diet  should  be  full  and  nom'ishing,  and  the 
digestive  functions  often  require  to  be  stimu- 
lated to  healthy  action.  In  the  majority  of 
cases  the  prognosis  is  unfavourable,  and 
where  recovery  does  not  take  place  within 
one  or  at  most  two  years  the  course  is  gene- 
rally towards  dementia. 

Senile  insanity  is  essentially  a  form  of  de- 
mentia, which  comes  on  gradually  in  persons 
who  have  passed  through  the  earlier  periods 
of  life  without  disturbance  of  their  mental 
health,  but  who  break  down  in  old  age.  Its 
principal  features  are  loss  of  memory,  slight 
excitements,  whimsical  likings  and  dislikings, 
querulousness,  and  a  gradual  decadence  into 
fatuity.  It  is  subject  to  occasional  remissions, 
which  are  sometimes  very  short,  as  when 
caused  by  the  stimulus  of  acute  febrile 
states.  But  these  may  be  so  prolonged 
as  to  amount  practically  to  recovery.  Not 
infrequently  the  breakdown  of  the  nervous 
system  pursues  a  rapid  course,  and  in  such 
cases  there  is  often  a  marked  similarity  in 
the  symptoms  to  those  of  general  paralysis. 
Both  mental  and  physical  conditions  in  the 
advanced  stages  of  each  are  sometimes  prac- 
tically indistinguishable.  The  diagnosis  will 
depend  on  whether  the  characteristic  first 
stage  of  general  paralysis  has  been  observed 
at  the  commencement,  or  only  a  gradual  loss 
of  physical  and  mental  power.  Paralytics, 
moreover,  are  seldom  of  advanced  age. 

John  Sibbald. 

8.  Impulsive  Insanity. — Violent  acts 
are  committed  under  an  insane  impulse  by 
many  patients  whose  insanity  is  plain  and 
acknowledged.  They  may  be  done  under 
the  influence  of  delusions  or  hallucinations, 
but  the  term  impulsive  insanity  is  com- 


monly a^jpHed  to  a  disorder  manifested, 
not  by  delusions  and  similar  symptoms,  but 
by  acts  of  violence  to  which  a  patient  is 
driven  by  bhnd,  micontroUable,  and  morbid 
impulse,  whereby  the  wiU  and  the  reason 
are  overpowered  for  a  longer  or  shorter  time. 
These  are  for  the  most  part  acts  of  suicide 
or  homicide ;  and  in  connexion  with  the 
latter,  great  controversy  has  arisen  as  to  the 
responsibility  of  persons  committing  them. 
Here,  as  in  moral  insanity,  there  are  no 
delusions ;  firequently  no  change  wiU  have 
been  detected  in  the  individual  prior  to  the 
act,  nor  will  there  be  observers  of  it.  And 
it  is  a  fact  that  the  impulse  may  be  satisfied 
and  exploded  in  the  act,  and  having  thus 
found  a  vent  may  be  felt  no  longer,  at  any 
rate  for  a  time.  It  may  be  as  sudden  as  an 
epileptic  fit,  and  may,  like  the  latter,  bring 
rehef  to  the  brain.  Indeed,  there  is  a  strong 
connexion  as  well  as  analogy  between  the 
two  disorders,  and,  as  Dr.  Maudsley  says, 
instead  of  a  convulsive  movement  there  is  a 
convulsive  idea. 

In  estimating  such  acts  as  these  we  must 
not  only  consider  the  act  itself  and  the 
manner  of  its  performance,  but  must  also 
closely  inquire  into  the  past  history  of  the 
perpetrator  and  his  progenitors.  For  aU  this 
we  may  or  may  not  have  opportunity.  If 
the  act  is  one  of  attempted  suicide,  and  the 
individual  is  kept  under  observation,  we  may 
have  no  difficulty  in  diagnosing  insanity.  If 
it  is  one  of  homicide,  and  the  criminal  is 
in  prison  for,  perhaps,  only  a  week  or  two, 
opportunity  of  ascertaioing  the  history  of  his 
family  may  fail,  nor  will  he  himself  be  imder 
skilled  observation.  Moreover,  the  period 
just  after  the  committal  of  an  impulsive 
homicide  will  very  probably  be  the  one  in 
which  fewest  symptoms  of  insanity  wiU  be 
noticeable.  The  period  immediately  pre- 
ceding it  wiU  be  that  which  most  closely 
demands  a  scrutiny,  but  we  may  not  be  able 
to  get  any  information  if  the  accused  has  been 
moving  from  place  to  place,  has  been  among 
strangers,  or  has  had  those  about  him  who 
were  obtuse  and  imobservant.  Many  acts 
of  suicide  and  homicide  would  be  prevented 
if  the  friends  did  not  shut  their  eyes  with 
pertiaacity  to  the  strange  and  altered 
looks  and  conduct  of  the  patient.  But  in 
this  impulsive  form,  although  there  may  not 
have  been  enough  to  warn  those  about  a. 
man  to  restrain  him,  there  may  have  been 
symptoms  which  are  sufficient  subsequently 
to  indicate  to  a  physician  the  presence  of 
mental  disorder.  There  may  have  been 
attacks  of  grands  mal  or  petit  mal ;  there 
may  have  been  former  attacks  of  insanity, 
periods  of,  perhaps,  slight  depression,  which, 
though  they  attracted  little  notice  at  the 
time,  may  indicate  an  insane  diathesis.  The 
sufferer  may  have  been  sleeping  badly  or 
have  taken  less  nourishment  than  usual. 

The  medical  witness  will,  in  the  case  of 
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homicide,  carefully  examine  and  pay  special 
attention  to  the  following  points  : — 

(a)  The  nature  and  character  of  the  act 
must  be  noted.  The  presence  or  absence  of 
motive  may  often  assist  us.  Wlien  the  victim 
is  near  of  kin  and  dearly  loved,  suspicion  of 
insanity  will  at  once  arise.  When,  on  the 
other  hand,  it  is  a  perfect  stranger,  never 
before  seen,  where  there  has  been  no  previous 
meeting  or  quarrel,  the  same  suspicion  will 
arise.  The  method  of  the  act  may  guide  us 
somewhat,  but  not  so  much.  There  may 
be  premeditation,  though  generally  there  is 
not. 

(6)  The  demeanour  of  the  prisoner  after 
the  act  may  assist  us.  Were  there,  or  were 
there  not,  attempts  to  conceal  it,  or  to  escape 
detection  and  arrest,  and,  if  so,  what  was 
the  nature  of  them  ?  What  was  said  in  ex- 
planation ?  It  sometimes  happens  that  there 
is  complete  unconsciousness  or  forgetfulness 
of  what  has  occurred,  and  we  may  then 
strongly  suspect  the  presence  of  epilepsy. 

(c)  We  must  closely  inquire  into  the  family 
history,  and  shall  often  find  that,  in  cases  of 
impulsive  homicide,  the  family  of  the  accused 
has  suffered  with  insanity.  And  where  this 
is  so,  we  may  also  find  that  firom  youth  the 
accused  has  been  deficient  and  weak  in  intel- 
lect, or  odd  and  eccentric.  The  weak-minded, 
in  fact,  may  be  grouped  in  a  special  class  of 
homicides.  As  there  is  a  weak-minded  moral 
insanity,  so  there  is  a  weak-minded  impulsive 
homicidal  insanity,  the  sufferers  from  which 
have  not  infrequently  been  hanged,  their 
insanity  not  having  been  sufficiently  marked 
to  absolve  them  from  legal  responsibihty. 
Fits  in  childhood  may  contribute  to  this 
state.  And  throughout,  at  the  age  of  puberty, 
or  in  adtdt  hfe,  there  may  be  slight  but  sm-e 
indications  of  the  insanity  that  has  been 
inherited,  which  are  displayed  in  an  impulse 
to  mischief,  homicide,  or  suicide,  even  as  in 
others  the  tendency  is  shown  in  ordinary 
attacks  of  insanity. 

(d)  We  must  look  very  closely  for  symp- 
toms or  a  history  of  epilepsy.  Such  indica- 
tions as  nocturnal  micturition  or  a  bitten 
tongue  may  guide  us  to  the  truth ;  while  in 
acknowledged  epUeptics  it  may  happen  that 
the  homicidal  attack  takes  the  place  of  the 
ordinary  convulsion,  and  without  the  occur- 
rence of  the  latter  there  may  be  a  period  of 
unconsciousness  and  unconscious  action  last- 
ing, perhaps,  for  days.  SeeEpiLEPTic  Insanity. 

The  occiurrence  of  one  homicidal  attack  of 
a  strange  or  anomalous  character  may  make 
us  fear  its  recurrence ;  and  when  we  have  to 
examine  a  criminal  who  has  committed  one 
act  of  this  kind,  it  is  important  to  inquu-e 
whether  he  has  ever  at  any  former  time  done 
any  sudden  act  of  violence  of  a  similar 
description.  For  this  reason  such  patients 
should  not  be  released  from  an  asylum, 
except  under  great  and  special  precautions. 

G.  F.  Blandfoed. 


9.  Legal  Insanity  Lawyers  regard  in- 
sanity from  a  different  point  of  view  from 
medical  men.  A  medical  man  applies  his 
mind  to  its  study  so  as  to  ascertain  how  far 
he  may  infer  fi:om  the  evidences  of  mental 
action  the  existence  of  morbid  conditions 
which  he  may  hope  to  alleviate  or  remove. 
It  is  therefore  his  duty  to  be  acquainted 
with  such  symptoms  as  give  the  earliest 
indication  of  the  approach  or  development 
of  these  morbid  processes.  For  it  is  during 
their  initiatory  stages  that  he  may  most 
successfully  intervene  with  the  resources  of 
his  art,  to  check  their  progress  or  to  ward 
them  off.  He  therefore  identifies  with  the 
existence  of  disease  every  deviation  from 
the  healthy  mental  standard  which  indicates 
the  necessity  for  medical  treatment  or  ad- 
vice. A  lawyer,  on  the  other  hand,  takes 
note  of  insanity  only  in  so  far  as  it  affects 
the  safety  of  person  or  the  preservation  of 
property.  The  question  which  he  seeks  to 
determine  is  whether  a  person  is  justly  re- 
sponsible for  certain  acts  which  he  has  com- 
mitted, or  is  competent  to  perform  certaia 
acts  which  he  may  be  called  on  to  perform. 
It  is  evident,  therefore,  that  the  legal  view 
of  insanity  must  naturally  be  much  more 
limited  than  the  medical.  '  A  lawyer, 
when  speaking  of  insanity,'  says  Sir  James 
Stephen,  '  means  conduct  of  a  certain  cha- 
racter ;  a  physician  means  a  certain  disease, 
one  of  the  effects  of  which  is  to  produce 
such  conduct ; '  and  though  this  has  been 
adversely  criticised,  it  seems  to  show  cor- 
rectly the  directions  in  which  the  two  views 
diverge.  They  might  perhaps  be  as  fairly 
indicated  in  other  words  if  we  say  that  the 
lawyer  has  to  deal  with  the  nature  or  quality 
of  certain  acts,  while  the  physician  has  to 
deal  with  the  condition  of  certain  persons. 
No  satisfactory  general  definition  of  legal  in- 
sanity has  been  given.  In  the  earher  ages 
of  our  legal  system  none  but  the  most  out- 
rageous cases  of  insanity  were  recognised. 
Bracton  in  the  thu'teenth  century  defined  a 
madman  as  '  one  who  does  not  understand 
what  he  is  doing,  and,  wanting  mind  and 
reason,  differs  little  from  brutes.'  Sir  Edward 
Coke,  though  he  recognises  different  classes, 
according  as  the  insanity  is  congenital,  per- 
manent, or  temporary,  only  admits  that  a 
person  is  insane  when  he  is  non  compos 
mentis,  or  has  wholly  lost  his  memory  and 
understanding.  Sir  Matthew  Hale,  in  the 
seventeenth  century,  was  the  first  to  re- 
cognise the  existence  of  less  extreme  forms 
of  insanity.  '  Some  persons,'  he  said,  '  that 
have  a  competent  use  of  reason  in  respect  of 
some  subjects,  are  yet  under  a  particular 
dementia  in  respect  of  some  particular  dis- 
courses, subjects,  or  applications;  or  else  it 
is  partial  in  respect  of  degrees,  and  does  not 
excuse  persons  who  commit  capital  acts  in 
this  state.'  He  also  said  that  it  is  '  very 
difficult  to  define  the  invisible  line  that 
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divides  perfect  and  partial  insanity,'  and 
'  that  most  persons  that  are  felons  of  them- 
selves or  others,  are  under  a  degree  of  partial  ! 
insanity  when  they  commit  these  offences.' 
The  recognition  of  these  gradations,  reaching 
even  to  the  mutual  overlapping  of  crime  and 
insanity,  indicates  as  miich  breadth  of  view 
as  could  be  expected  at  a  time  when  the 
very  judge  who  recognised  them  passed  sen- 
tence of  death  on  persons  convicted  of  witch- 
craft. We  cannot  doubt,  indeed,  that  at  that 
period  the  ignorance  of  the  nature  of  insanity 
was  such  that  many  lunatics  were  executed 
lor  this  offence.  The  recognition  of  the 
necessity  of  taking  legal  account  of  degrees  of 
insanity  less  severe  than '  furious  madness  '  or 
idiocy  may  be  said  to  have  commenced  at  the 
beginning  of  the  present  century.  The  mode 
in  which  unsoundness  of  mind  comes  into 
relation  with  law  at  present  may  be  looked 
at  most  conveniently  from  three  points  of 
view:  1.  Where  a  person  suffers  from  such 
imsoimdness  of  mind  that  it  is  necessary  for 
his  welfare,  or  the  safety  of  the  public,  that 
his  liberty  should  be  restricted,  by  his  being  { 
placed  in  an  asylum  or  subjected  to  similar  | 
restraint.  2.  Where  a  person  suffers  from  ! 
such  imsoundness  of  mind  that  he  is  inca- 
pable of  managing  himself  or  his  affairs. 
3.  Where  irresponsibility  for  crime,  on  ac- 
coimt  of  insanity,  is  pleaded  in  a  court  of  law. 
It  will  be  found  more  convenient  to  consider 
thfese  three  relations  of  insanity  and  juris-  ! 
prudence  separately.  See  Lunacy,  Law  of; 
Civil  Incapacity;  and  Crime,  Irresponsi- 
bility for. 

John  Sibbald. 

10,  Moral  Insanity. — Synon.:  Yv.Manie 
sans  Delire ;  FolieUaisonncmte;  Monomanie 
Affective  ;  Ger.  Gemiithswahnsinn. 

Under  the  names  of  moral  insanity,  emo- 
tional insanity,  impulsive  insanitij,  aff'ective  \ 
vnsanity,  has  been  described  the  disorder 
of  certain  patients,  which  is  manifested  by 
insane  actions  and  conduct  rather  than  by 
insane  ideas,  delusions,  or  hallucinations. 
Such  persons  are  sometimes  said  to  be  of 
whole  and  perfect  intellect,  though  unsound 
in  the  moral  and  emotional  part  of  their  brain . 
They  come  under  the  notice  of  medical  men 
not  so  much  for  purposes  of  treatment  as  for 
diagnosis.  Their  conduct  being  chiefly  dis- 
played in  foolish  or  violent  acts,  they  require 
to  be  restrained,  and  the  question  arises :  Is 
this  conduct  badness  or  madness  ?  are  they 
responsible  for  it  or  not  ? 

Dr.  Maudsley  gives  moral  insanity  and 
impulsive  insanity  as  two  subdivisions  of 
emotional  or  aff'ective  insanity  ;  and,  as  the 
symptoms  are  certainly  different,  we  cannot 
do  better  than  consider  them  under  separate 
heads.  But  certain  observations  are  applic- 
able to  both.  In  neither  will  there  be  found 
delusions ;  and  as  delusions  are,  in  the  opinion 
of  some,  especially  lawyers,  necessary  to  the 


establishment  of  legal  insanity  and  irrespon- 
sibihty,  these  patients,  according  to  them, 
are  not  legally  insane.  Another  remark  is 
that  this  moral  or  impulsive  insanity  does 
not  constitute  a  definite  and  well-marked 
disease,  like  acute  delirium  or  general  para- 
lysis. Every  patient  may  at  one  time  or 
other  be  '  moraUy  insane  ' — that  is,  may  not 
have  reached  the  stage  of  delusions,  or  may 
have  recovered  from  it,  and  every  patient 
may  commit  '  impulsive  '  acts  of  violence, 
whether  his  insanity  is  displayed  in  other 
ways  or  not. 

By  moral  insanity  is  to  be  understood  a 
disorder  of  mind  shown  by  an  entire  change 
of  character  and  habits ;  by  extraordinary 
acts  and  conduct  ;  extravagance  or  parsi- 
mony ;  false  assertions  and  false  views  con- 
cerning those  nearest  and  dearest,  but  without 
absolute  delusion.  Such  a  change  may  be 
noticed  following  any  of  the  ordinary  causes 
of  insanity.  It  may  follow  epileptic  or  apoplec- 
tic seizures,  or  may  be  seen  after  a  period  of 
drinking.  Its  approach  is  gradual,  as  a  rule, 
rather  than  sudden,  and  the  extraordinary 
character  of  the  acts  may  not  at  first  be  so 
marked  as  subsequently.  Friends  wonder 
that  a  man  should  say  this  or  that,  or  shoxild 
do  things  so  foreign  to  his  natmre  and  habits, 
but  some  time  may  elapse  before  they  can 
convince  themselves  that  such  conduct  is  the 
result  of  disease,  and  the  acts  may  be  such 
that  many  will  look  upon  them  even  to  the 
last  as  signs  merely  of  depravity.  Such 
insanity,  of  coiu'se,  varies  in  degree.  When 
it  is  weU  marked,  and  the  conduct  is  out- 
rageous, there  will  be  no  difficulty  in  the  dia- 
gnosis. But  it  may  be  less  marked  ;  it  may 
consist  of  false  and  malevolent  assertions 
concerning  people,  even  the  nearest ;  of  little 
plots  and  traps  to  annoy  others,  in  which 
great  ingenuity  and  cunning  may  be  dis- 
played. And  there  will  be  the  greatest 
plausibility  in  the  story  by  which  all  such 
acts  and  all  other  acts  wiU  be  explained 
n  way  and  excused.  It  would  seem  some- 
times as  if  a  universal  badness  had  taken 
possession  of  the  individual,  yet  a  badness  so 
inexplicable  that  it  can  only  be  looked  upon 
as  madness.  Where  we  can  ascertain  that 
this  condition  of  things  is  something  which 
has  come  over  the  patient,  being  formerly 
absent,  and  that  he  is  altogether  changed,  we 
may  suspect  insanity.  But  much  examina- 
tion and  opportunity  for  examination  may 
be  needful  before  we  can  sign  a  certificate, 
for  such  people  are  often  very  acute,  and 
quite  on  the  alert.  They  have  no  scruples 
about  falsehood,  and  will  deny  or  justify 
everything  with  which  they  are  taxed ;  and 
where  the  insanity  is  manifested  in  conduct, 
the  medical  man  may  never  be  a  witness  of 
it,  and  is  obliged  to  receive  on  hearsay  that 
which  the  patient  strenuously  denies.  Care- 
ful inquiry,  however,  will  probably  reveal 
the  origin  and  cause  of  the  change.  There 
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may  have  been  a  period,  though  short,  of 
acute  insanity — as  acute  mania  or  melan- 
choha — which  ijassecl  away  and  left  this  as  a 
permanent  condition  ;  or  it  may  be  the  pre- 
cursor of  a  more  advanced  stage  of  the 
disorder,  one  marked  by  the  ordinary  symp- 
toms, as  dehisions  and  hallucLnations.  If  the 
change  has  been  rapid  and  jwogressive,  if  the 
sufferer  has  become  more  and  more  outrageous 
and  eccentric,  it  is  likely  that  in  a  short  time 
imniistakable  insanity  will  be  displayed ;  but 
some  cases  progress  slowly,  and  steps  for  re- 
straint have  to  be  taken  before  anything  like 
delusion  is  to  be  found.  It  may  be  necessary 
to  prevent  a  man  from  squandering  all  his 
property — a  common  symptom  in  this  variety 
— or  from  wandering  from  home  and  absenting 
himself  no  one  knows  where,  or  keeping  low 
company.  And  when  a  man  previously  quite 
sober  suddenly  takes  to  drinJiing,  the  ques- 
tion may  arise  whether  this  is  not  the  effect 
of  insanity.  Great  difficulty  maj'  be  found 
in  proving  the  latter,  but  imquestionably  it 
is  often  the  case.  Here,  however,  if  the  habit 
is  indulged  in,  the  patient  wiU  most  likely 
get  rapidly  worse,  and  then  restraint  will  be 
more  easily  enforced. 

Moral  insanity  may  be  the  precm-sor  of 
general  paralysis ;  it  may  also  be  the  sequel 
and  result  of  a  more  severe  insanity  ;  it  may 
be  tlie  outcome  of  apoplexy,  or  of  a  blow  or 
other  damage  to  the  brain.  It  may  be  one 
of  the  alternating  states  of  the  so-called /o& 
circtdaire.  Here  a  period  of  depression 
alternates  with  one  of  excitement,  gaiety, 
self-glorification,  or  irascibility,  and  the  latter 
may  be  one  closely  resembling  that  usually 
called  moral  insanity,  and  evidenced  by  ex- 
aggerated conduct  and  absurd  acts.  It  may 
follow  a  simple  attack  of  ejDilepsy,  or  may  be 
the  precursor  of  such  attacks,  being  a  part  of 
that  epileptic  condition  known  as  masked 
epilepsy.    See  Epileptic  Insanity. 

The  one  constaxit  and  marked  feature  of 
this  insanity  is  the  absence  of  delusion ;  but 
we  are  not  on  this  account  to  argtie  that  the 
intellect  is  sound.  There  is  often  great  aciite- 
ness  and  cunning  displayed  by  such  patients, 
yet  along  with  the  cunning  there  may  be  the 
most  silly  and  foolish  conduct.  Often  there 
is  great  acuteness  shown  by  those  who  have 
delusions,  but  because  of  the  latter  we  say 
their  intellect  is  disordered.  Yet  it  is  proof 
of  disorder  of  the  intellect  if  a  patient  spends 
his  capital  as  though  it  were  income,  defends 
and  justifies  the  most  outrageous  acts,  and 
cannot  be  made  to  see  that  they  are  out- 
rageous. Close  examination  will  probably 
reveal  the  fact  that  there  is  very  considerable 
inteUeetual  lesion  in  these  eases.  There  is  a 
want  of  the  power  of  attention  and  concen- 
tration of  ideas  on  a  subject.  A  patient  com- 
mences a  story  of  his  grievances,  and  in  two 
minutes  is  far  away  from  his  theme,  and  is 
boasting  of  his  virtues  or  conduct,  and  no 
amount  of  bringing  back  will  enable  him  to 


give  a  definite  and  succinct  accoimt  of  what 
he  has  to  complain  of.  Such  rambling  is  a 
marked  symptom  of  this  insanity,  and  a 
strong  indication  of  a  weakened  intellect. 

There  is  one  more  form  of  moral  insanity 
which  is,  perhaps,  the  hardest  of  all  to 
diagnose  and  estmiate.  It  is  the  congenital 
moral  defect  occasionally  met  with  in  persons 
who  have  been  from  birth  odd  and  peculiar, 
and  incapable  of  acting  and  behaving  Like 
other  people.  They  can  hardly  be  called  idiots 
or  imbeciles,  for  they  may  exhibit  a  con- 
siderable amount  of  intellect  and  even  genius 
in  certain  special  directions.  We  shall  gene- 
rally find  that  they  are  the  offspring  of  parents 
strongly  tainted  with  insanity,  epilepsy,  or 
alcoholism,  and  many  in  childhood  are  the 
subject  of  fits,  chorea,  or  other  neuroses. 
They  are  incapable  of  being  instructed  like 
other  boys  and  girls ;  are  often  frightfully 
cruel  towards  animals,  or  their  brothers  and 
sisters  ;  and  seem  utterly  incapable  of  telling 
the  truth  or  understanding  why  they  should 
do  so.  Here  there  is  no  cliange  ;  we  cannot 
compare  the  individual's  condition  with  a 
former  one,  but  we  can  only  estimate  him  by 
the  average  of  mankind.  These  are  the  per- 
sons who  commit  crimes  and  become  the 
chronic  inmates  of  prisons,  and  it  is  most 
difficult  both  for  medical  and  other  prison- 
oflicials  to  say  how  far  they  are  responsible, 
and  how  far  not.  Careful  and  special  educa- 
tion is  needful  for  them,  and  this  they  may 
obtain  if  they  are  born  of  well-to-do  parents; 
,  but  a  vast  number  are  to  be  found  amongst 
j  the  ranks  of  the  lower  classes ;  the  oflspring 
j  of  intemperance  and  poverty,  they  swell  the 
;  numbers  of  the  criminal  classes  in  no  incon- 
siderable degree. 

G.  F.  Blandford. 

;  11.  Pellagrous  Insanity. — This  is  a  form 
of  insanity  associated  with  pellagra,  and 
not  met  with  in  Britain.  It  is  characterised 
by  mental  symptoms  usually  indicative  of 
aniemia — great  depression,  frequently  with 
tendency  to  suicide,  passing  on  to  chronic 
dementia.  It  is  most  frequently  met  with 
in  some  parts  of  Italy. 

12.  Phthisical  Insanity. — It  has  been 
generally  observed  that  there  is  a  special 
mental  character  associated  with  pulmonary 
tuberculosis.  This  consists  frequently  in  a 
peculiar  cheerful  hopefulness,  which  has  re- 
ceived the  name  of  spes  phthisica,  and 
which  seems  strangely  out  of  harmony  with 
the  unmistakable  signs  of  an  inevitable  fate 
by  which  it  is  accompanied.  But  there  is 
also  a  state  of  mental  depression  which  has 
been  observed  in  intimate  association  with 
the  disease.  The  peculiar  hopefulness  is 
most  frequently  met  with  in  the  acute  and 
active  forms  of  phthisis,  and  it  is  often  so 
frrational  and  persistent  as  to  amount  to  an 
insane  delusion,  growing  as  it  does  in  strength 
while   the    evidences   of   its  baselessness 
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accumulate.  In  the  last  stages  of  the  malady 
the  religious  and  general  emotional  exalta- 
tion is  often  extreme,  and  actual  delirium 
sometimes  occurs.  An  opposite  mental  condi- 
tion may  be  met  with  in  chronic  phthisis, 
more  especially  in  that  form  of  it  which  has 
been  called  latent.  Throughout  the  covurse 
of  the  disease  there  is  then  a  prevailing 
depression  and  distrustfulness,  though  the 
physical  symptoms  are  neither  so  distressing 
nor  so  obvious  as  in  the  acuter  forms.  The 
mental  symptoms  sometimes  precede  the 
physical.  Languor  and  depression,  mingled 
with  waywardness,  are  characteristic  of  the 
initial  stage.  This  is  usually  accompanied 
by  general  functional  debility,  which  is  often 
attributed  to  mere  disturbance  of  digestion 
and  nutrition.  The  skin  is  habitually  pale, 
and  the  circulation  feeble.  In  many  cases 
the  physical  signs  of  pulmonary  disease  when 
present  are  apt  to  be  overlooked,  and  occa- 
sionally they  escape  observation  for  years. 
Where  the  mind  is  much  affected,  the  ordi- 
nary symptomatic  cough,  expectoration,  and 
dyspnoea  are  often  absent ;  and  this  is  the 
case  sometimes  where  physical  exploration 
reveals  the  existence  of  extensive  vomicse  and 
other  characteristics  of  advanced  disease. 
As  the  further  stages  are  reached  the  mental 
condition  becomes  less  one  of  depression 
and  more  one  of  distinct  enfeeblement.  Oc- 
casional fits  of  considerable  irritabihty  and 
great  excitement  occur.  Dr.  Clouston,  who 
first  drew  special  attention  to  this  condition, 
says  of  the  patients  that  '  there  is  a  want  of 
fixity  in  their  mental  condition.  There  is 
a  disinclination  to  enter  into  any  kind  of 
amusement  or  continuous  work  ;  and  if  this  is 
overcome,  there  is  no  interest  manifested  in 
the  employment.  It  might  be  called  a  mix- 
ture of  subacute  mania  and  dementia,  being 
sometimes  the  one  and  sometimes  the  other. 
As  the  case  advances,  the  symptoms  of 
dementia  come  to  predominate ;  but  it  is 
seldom  of  that  kind  in  which  the  mental 
faculties  are  entirely  obscured,  with  no  gleam 
of  intelligence  or  any  tendency  to  excite- 
ment. If  there  is  any  tendency  to  periodicity 
in  the  symptoms  at  all,  the  remissions  are 
not  so  regular,  nor  so  complete,  nor  so  long 
as  in  ordinary  periodical  insanity.  If  there 
is  depression,  it  is  accompanied  with  irrita- 
bility and  the  want  of  any  fixed  depressing 
idea  or  delusion.  If  there  is  any  single  ten- 
dency that  characterises  these  cases,  it  is  to 
be  suspicious.'  Where  any  chronic  form  of 
insanity  is  associated  with  phthisis,  the 
chance  of  complete  restoration  to  sanity  is 
very  small. 

In  the  affection  distinguished  by  emotional 
exaltation  no  special  treatment  is  called  for. 
The  only  indication  of  treatment  in  the  other 
type  of  disease  is  the  necessity  of  keeping  up 
a  full  supply  of  nourishment  to  the  brain, 
by  the  use  of  nutrient  enemata  or  otherwise. 
Where  the  mental  condition  is  much  dis- 


turbed, a  trustworthy  attendant  ought  to  be 
employed,  and  the  general  treatment  should 
always  be  tonic  and  stimulating.  Removal 
to  an  asylimi  ought  iu  most  cases  to  be 
avoided.  John  Sibbald. 

13.  Puerperal  Insanity.— Synon.  :  In- 

sania  Gravidarum  ;  Insania  Puerperarum ; 
hisania  Lactatitium ;  Fr.  Folie  Puerperale;. 
Ger.  Puerperahnanie. 

Definition. — Insanity  developed  during 
pregnancy,  parturition,  or  lactation. 

It  has  been  the  custom  of  authors,  tUl  a 
recent  period,  to  include  under  this  heading 
the  forms  of  insanity  which  occur  in  females 
during  the  periods  of  utero-gestation,  the 
puerperal  state,  and  lactation.  It  is  now 
frequent  to  find  the  term  '  puerperal '  re- 
stricted to  the  derangements  which  come  on 
at  the  time  of  delivery,  or  within  a  short 
period  thereafter.  Whatever  names  we 
adopt,  it  is  impossible  to  consider  the  in- 
sanity occurring  at  these  different  periods 
quite  independently.  The  condition  of  the 
woman  diuring  the  whole  process,  from  the 
time  of  conception  till  the  child  is  weaned, 
represents  one  of  those  physiological  crises 
duriag  which  congenital  or  acquired  weak- 
ness of  constitution  tends  to  show  itself. 

The  insanity  of  pregnancy  generaiU-j  takes 
the  melancholic,  though  sometimes  the 
maniacal  form,  and  seems  to  be  due  to  an 
incapacity  in  women  of  neurotic  tendency  to 
bear  the  special  strain  of  the  reproductive 
process.  The  delusions  which  characterise 
the  disorder  are  generally  exaggerations  of 
the  anxieties  and  whims  so  frequent  in  preg- 
nancy. The  family  affections  are  weakened 
or  perverted.  In  the  severer  forms  the 
suicidal  impiJse  is  strongly  developed. 
Mental  disorder  seldom  commences  before 
the  third  month  of  pregnancy,  and  most  ire- 
quently  about  the  sixth  month.  Except  in 
the  severer  forms  the  prognosis  is  generally 
favourable ;  but  recovery  seldom  occmrs  till 
the  termination  of  the  gestation.  Asylum 
treatment  should  be  avoided  when  the  cir- 
cimastances  of  the  patient  permit  of  suitable 
nurses  or  companions  being  employed  at 
home. 

Puerperal  insanity  in  its  more  restricted 
meaning  is  fi?equently  understood  to  include 
all  derangements  occm-ring  at  parturition,  or 
within  six  or  eight  weeks  after  it.  But  it  is, 
better  to  limit  the  term  to  what  occurs 
during  the  first  three  weeks,  as  the  form  of 
disorder  which  commences  after  that  period 
is  generally  different  in  character. 

jEtiology. — Prominent  among  the  causes 
of  puerperal  mania  are  all  states  of  debility, 
either  induced  before  parturition  by  want, 
intemperance,  disorders  of  nutrition,  or  rapid 
succession  of  pregnancies,  especially  if  lacta- 
tions and  pregnancies  are  carried  on  simul- 
taneously ;  or  it  may  be  the  result  of  weak- 
ness induced  during  parturition  by  hsemor- 
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rhage  or  exhaustion.  It  is  liable  to  occur  iu 
primiparsB,  when  the  subjects  are  either  ex- 
ceptioiiaUy  young  or  exceptionally  advanced 
in  life.  Irritation  arising  in  the  pelvic 
organs,  intestmes,  or  mammae  also  tends  to 
produce  it.  Any  inordinate  mental  excite- 
ment or  depression  is  apt  to  bring  it  on.  In 
a  large  number  of  cases  it  will  be  found  that 
there  is  a  hereditary  neurotic  tendency. 

Symptoms. — Attacks  of  maniacal  excite- 
ment sometimes  occur  during  actual  partm-i- 
tion.  They  are  usually  of  very  short  dura- 
tion, and  seem  to  be  directly  dependent  on 
the  intense  suffering  which  may  accompany 
the  pains.  The  most  frequent  period  of  their 
occurrence  is  when  the  head  of  the  child  is 
passing  either  the  os  internum  or  the  os  ex- 
ternum. The  more  serious  phase  of  the  dis- 
order is  in  its  acute  stage  a  variety  of  acute 
maniacal  dehrium.  It  usually  commences 
within  a  week  or  ten  days  after  delivery. 
Generally  it  is  preceded  by  sleeplessness,  and 
the  patient  manifests  more  or  less  apprehen- 
sion of  coming  evil.  Sometimes,  however, 
she  awakes  delirious  from  what  had  been 
regarded  as  a  healthy  slumber.  When  the 
attack  has  commenced,  sleep  is  always  either 
very  imperfectly  obtained,  or  is  altogether 
absent.  The  pulse  is  thready  and  quick  ;  the 
skin  often,  but  not  always,  dry  and  hot ; 
and  the  head  tlu-obbing.  The  eyes  are 
bright,  and  the  face  generally  pale,  with 
occasional  flushing.  The  expression  is  usu- 
ally indicative  of  alarm  or  suspicion  on  the 
part  of  the  patient.  The  tongue  is  dry  and 
furred,  and  the  secretions  of  milk  and  locliia 
are  either  suppressed  or  diminished.  The  i 
bowels  are  sometimes  loose,  but  constipation 
is  the  usual  condition.  The  appetite  is  im- 
certain ;  sometimes  it  is  abnormally  large. 
Not  infrequently  the  sense  of  taste  is  per- 
verted, and  the  patient  suspects  the  presence 
of  poison  in  her  food,  and  persistently  refuses 
it.  The  breath  is  often  offensive  in  odoiu-. 
Sometimes  the  mental  excitement  does  not 
reveal  itself  in  language,  and  the  patient  may 
be  obstinately  tacitiurn  from  the  commence- 
ment. But  there  is  usually  a  great  mcrease 
of  loquacity,  gradually  progressing  from  the 
beginning,  and  passing  into  incoherent  rav- 
ing. Sudden  impulsive  acts  of  violence  fre- 
quently manifest  themselves  in  this  disorder, 
and  in  these  the  patient  often  attempts  to 
destroy  herself,  her  child,  or  persons  for 
whom  she  has  usually  the  most  affectionate 
regard.  She  generally  appears  to  be  dis- 
satisfied with  those  in  attendance  on  her, 
and  often  entertains  delusions  as  to  their 
identity.  In  many  cases  the  mental  condi- 
tion bears  a  strong  resemblance  to  that  of 
delirium  tremens,  especially  when  the  patient 
has  undergone  privations,  or  has  been  intem- 
perate during  pregnancy. 

Diagnosis. — The  only  conditions  for  which 
puerperal  insanity  may  be  mistaken  are  the 
typhoid  delirium  of  puerperal  fever  or  py- 


emia ;  and  the  violent  excitement  frequently 
symptomatic  of  meningitis.  In  these  cases 
the  febrile  condition  precedes  the  develop- 
ment of  the  lielirium,  while  in  puerperal 
mania  the  mental  symptoms  show  them- 
selves from  the  first.  In  meningitis  the 
pupils  are  generally  contracted,  and  the 
headache  is  peculiarly  intense ;  while  in 
puerperal  mania  the  pupils  are  usually 
dilated,  and  the  headache  is  not  a  very 
prominent  symptom. 

Prognosis. — According  to  the  published 
statistics  of  this  disease,  I'ecovery  may  be 
expected  in  about  70  per  cent,  of  the  cases, 
and  a  fatal  termination  need  not  be  antici- 
pated in  more  than  5  per  cent.  But  as  these 
figiures  are  in  a  great  measure  obtained  from 
asylum  statistics,  and  other  soui-ces  in  which 
only  the  severer  and  more  persistent  forms 
have  been  taken  into  account,  it  may  be 
fairly  assumed  that  the  true  estimate  would 
be  much  more  favourable.  The  duration  of 
the  insanity  may  vary  from  a  few  days  to  a 
year,  after  which  time  the  proportion  of  re- 
coveries becomes  extremely  small.  The  great 
proportion  of  recoveries  takes  place  during 
the  first  six  months.  The  most  favourable 
symptoms,  in  addition  to  amehoration  of  the 
mental  symptoms,  are  increase  of  bodily 
weight,  and  restoration  of  the  catamenia. 

Treatment. — The  transitory  mania  which 
sometimes  accompanies  the  severer  pains  of 
labour  does  not  require  special  treatment ; 
but  anaesthetics  may  be  given  as  a  preventive 
measure  in  cases  where  there  is  a  known 
liability  to  such  excitement.  Special  care 
I  ought  also  to  be  taken  after  such  attacks  to 
avoid  injm'y  by  premature  bodily  exertion, 
unnecessary  social  intercourse,  disquieting 
news,  or  any  kind  of  mental  or  moral  strain. 
In  the  treatment  of  the  graver  form  of  puer- 
peral mania,  the  chief  objects  are  to  remove 
aU  sources  of  frritation,  to  restore  the  patient's 
strength,  and  to  obtain  repose.  If  there  is 
any  accumulation  of  f*ces,  a  smart  piu-gative 
should  be  at  once  administered.  If  the  lochial 
discharge  is  scanty,  an  injection  of  warm 
water,  containing  carbolic  acid  or  some  other 
antiseptic  remedy,  should  be  given  'jjer  vagi- 
nam.  The  condition  of  the  bladder  should 
be  ascertamed,  and  this  organ  should  be 
relieved,  if  necessary;  care  should  also  be 
taken  not  to  allow  the  breasts  to  be  over- 
distended.  In  every  case  the  patient  should 
from  the  first  receive  as  much  hght  and 
nourishing  food  as  her  digestive  powers  can 
bear.  Where  food  is  refused,  custard  must 
be  given  largely  and  frequently.  Nutrient 
enemata  or  suppositories  should  be  admin- 
istered, or  even  the  oesophagus  tube  used  if 
necessary.  In  those  cases  in  which  violent 
excitement  does  not  come  on  suddenly,  an 
attack  may  sometimes  be  warded  off  or  cut 
short  by  relieving  the  sleeplessness  which  is 
one  of  the  early  symptoms.  A  full  supply  of 
I  easily  digested  nom-ishment  is  often  the  best 
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hypnotic.  Chloral  hydrate,  or  perhaps  sul- 
phonal,  will  be  useful.  Opium  ought  to  be 
avoided,  and  hyoscyamus  and  belladonna 
cannot  be  relied  on.  Both  in  the  first  stage, 
and  when  the  disease  is  more  advanced, 
everything  must  be  done  to  promote  tran- 
quillity. The  room  should  be  darkened,  and 
stillness  maintained  as  far  as  possible,  for  the 
attention  of  the  patient  is  very  easUy  excited, 
and  both  vision  and  hearing  are  preternatur- 
ally  acute.  Constant  supervision  is  necessary, 
however,  on  account  of  the  tendency  to 
sudden  impulsive  violence ;  and  the  patient 
should  see  her  infant  as  seldom  as  possible. 
After  the  maniacal  condition  has  fairly  de- 
clared itself,  the  child  should  be  removed 
altogether,  as  its  presence  is  sometimes  pro- 
ductive of  great  excitement  in  the  patient, 
and  must  always  be  regarded  as  attended 
with  risk.  In  cases  where  the  excitement  is 
somewhat  of  a  hysterical  character,  bromide 
of  potassiima,  given  in  twenty-grain  doses 
at  intervals  of  four  hours,  may  produce  good 
results.  Cooling  applications  to  the  head 
sometimes  soothe  irritation,  and  induce  sleep.  ' 
Digitalis  in  small  doses,  and  warm  baths,  have 
proved  useful.  Alcoholic  stimulants  should 
generally  be  given  with  the  food;  their  effects  I 
being  carefully  watched,  and  the  quantity 
varied  accordingly.  Bleeding  and  every  kind 
of  depletion  should  be  avoided.  The  mirsing 
and  attendance  should,  if  possible,  be  entirely 
entrusted  to  strangers,  and  the  patient  should 
not  be  permitted  to  see  any  members  of  her 
family.  It  will  sometimes  be  necessary, 
especially  in  the  case  of  poor  persons,  to 
resort  to  asylum  treatment ;  but  this  ought 
not  to  be  done  if  it  can  be  avoided,  and 
with  patients  in  good  circumstances  it  ought 
never  to  be  necessary  in  the  acute  stage  of 
the  disease.  When  the  disease  becomes 
chronic,  tonics,  such  as  quinine  and  iron, 
ought  to  be  given ;  and  a  plentiful  supply  of 
judicious  nourishment  should  then,  as  all 
through  the  illness,  be  carefully  administered. 
Patients  liable  to  this  disorder  should  not  be 
allowed  without  consideration  to  nurse  their 
children. 

The  insanity  of  lactation  is  symptomatic 
of  causes  which  come  into  play  after  the 
puerperal  period,  and  it  ought  perhaps  to  be 
looked  on  as  symptomatic  merely  of  pro- 
longed anaemia.  Acute  maniacal  symptoms 
of  short  duration  may  occur ;  but  the  cha-  ' 
racteristic  condition  is  melancholia,  iishered  i 
in  by  headache,  tinnitus  aurium,  flashes  of 
light  before  the  eyes,  and  other  signs  of 
debility.  A  suicidal  tendency  sometimes 
appears.  The  treatment  required  is  to  wean 
the  child,  and  generally  to  save  and  increase 
the  strength  of  the  patient.  The  prognosis 
is  favourable  in  the  majority  of  cases. 

John  Sibbald. 

14.  Syphilitic  Insanity. — Among  the 
results  of  constitutional  syphilis,  affections  of 


the  nervous  system  are  not  uncommon ;  and 
when  the  disease  affects  the  brain,  the  mental 
symptoms  that  arise  are  found  in  the  majority 
of  cases  to  present  a  marked  similarity  ia 
their  character.  In  such  cases  the  mental 
disorder  is  generally  preceded,  as  in  so  many 
forms  of  insanity,  by  distressing  sleeplessness. 
This  is  followed  gradually  by  increasing 
depression  of  mind.  Eehgious  anxiety  of  a 
peculiarly  hopeless  character  frequently  shows 
itself.  Exaggerated  self-accusings  are  ear- 
nestly uttered  by  those  who  have  previously 
been  unusually  callous  as  to  the  results  of 
their  actions.  Hypochondriacal  delusions  are 
not  uncommon,  and  are  frequently  associated, 
in  the  mind  of  the  patient,  with  the  fact  of 
the  syphilitic  infection.  The  feeling  of  alarm 
which  accompanies  these  symptoms  some- 
times develops  into  a  violent  excitement, 
which  may  be  called  maniacal.  If  the  symp- 
toms be  associated  with  any  of  the  ordinary 
signs  of  syphilitic  poisoning — the  dry,  scaly 
skin,  sore-throat,  and  the  saUow  lean  face ; 
and  especially  if  any  of  the  characteristic 
eruptions  are  present,  the  mental  disease 
may  be  expected  to  yield  to  treatment  by 
mercurials  and  iodide  of  potassium.  The 
mental  symptoms  which  have  been  here  de- 
scribed seem  to  occur  without  the  existence 
of  any  important  structural  lesions  in  the 
encephalon.  The  development  of  gummy 
products  within  the  cranium  is  frequently 
evinced  by  symptoms  similar  to  those  of 
general  paralysis.  Headache  of  very  per- 
sistent character,  giddiness,  vertigo,  and  epi- 
leptoid  fits  occur,  accompanied  at  first  with 
mental  depression.  During  the  progress  of 
the  disease  attacks  of  acute  deliriimi  are  not 
unusual.  Sometimes  extravagant  delusions, 
such  as  are  frequent  in  general  paralysis,  are 
exhibited ;  but  generally  the  progress  of  the 
disease  is  characterised  by  a  gradual  falling 
into  dementia.  The  prognosis  in  such  cases 
must  be  regarded  as  imfavourable,  but  con- 
siderable improvement  frequently  follows  the 
administration  of  antisyphUitic  remedies. 

John  Sibbald. 

INSECT  PARASITES.— Insect  para- 
sites are  of  two  kinds,  external  and  internal. 
The  former  are  described  under  several 
affections  of  the  skin  (see  Pediculus)  ;  the 
latter  may  be  classed  with  the  entozoa. 
See  Entozoa  ;  Chigoe  ;  and  CEsteus. 

INSENSIBILITY  (m,  not ;  and  sentio, 
I  perceive). — This  word  signifies  either  loss 
of  consciousness,  or  merely  loss  of  sensation 
in  a  particular  part  of  the  body.  See  Con- 
sciousness, Disorders  of;  and  Sensation, 
Disorders  of. 

INSOLATIO  [in,  in  ;  and  sol,  the  sun). 
A  synonym  for  sunstroke  (see  Sunstroke). 
Insolation  is  also  used  to  designate  a  method 
of  treatment,  which  consists  in  exposing  the 
patient  to  the  rajs  of  the  sim. 
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INSOMNIA    (in,   not;   and   sommis,  I 
sleep). — Want  of  sleep,  or  sleeplessness.  See 
Sleep,  Disorders  of. 

INSPECTION  {inspicio,  I  look  upon). 
The  technical  name  for  the  examination 
of  a  patient  by  the  sense  of  sight ;  also  for 
examination  of  a  body  post  mortem.  See 
Physical  Examination  ;  and  Necropsy. 

INSTILLATION  (in,  into ;  and  stilla, 
a  drop). — The  method  of  applying  remedies 
to  a  part  in  the  form  of  drops.  Instillation 
is  chiefly  employed  in  connexion  with  the 
eye. 

INSUFFICIENCY  (in,  not;  and 
sufficio,  I  am  sufficient). — A  synonym  for 
incompetence.    See  Incompetence. 

INSUFFLATION  (in,  into ;  and  sufflo, 
1  blow). — This  term  is  used  in  the  same 
sense  as  inflation  (see  Inflation).  It  is 
also  a  name  given  to  a  method  of  applying 
remedies  in  the  form  of  powder  to  the  throat 
and  respiratory  passages,  by  blowing  them 
tlnrough  a  tube  into  these  parts.  See  In- 
halations, Therapeutic  Uses  of. 

INTEGUMENTS,  Diseases  of.— See 

Skin,  Diseases  of. 

INTELLECTUAL  INSANITY.— 

See  Insanity. 

INTEMPERANCE,  Effects  of.— See 

Alcoholism  ;  and  Disease,  Causes  of. 

INTERCOSTAL  NEURALGIA.— 

Any  of  the  dorsal  nerves  may  be  the  seat  of 
neuralgia,  not  differing  materially  in  its 
symptoms  from  netiralgia  affecting  other 
mixed  nerves,  but  especially  important  from 
a  diagnostic  point  of  view.  The  pains  are 
paroxysmal ;  usually  affect  the  region  of  dis- 
tribution of  the  anterior  division  of  one  or 
two  of  the  dorsal  nerves  ;  and  are  confined  to 
one  side,  most  frequently  the  left. 

^Etiology. — The  female  sex,  neurotic  heri- 
tage, and  weak  general  health  predispose  to 
intercostal  neuralgia.  As  determining  causes 
may  be  mentioned  blows  ;  the  action  of  cold  ; 
local  injury  to  the  nerves  from  the  growth  of 
thoracic  aneurysm  or  tumom* ;  and  disease  of 
the  vertebrsE.  Exhaustion  from  over-suckUng, 
menorrhagia,  or  leucorrhcea ;  irritation  fr'om 
cracked  nipples  ;  and  pregnancy,  are  all  occa- 
sional but  important  causes  of  this  form  of 
neuralgia.  The  pain  met  with  in  the  chest 
in  early  cases  of  phthisis  is  not  infrequently 
due  to  intercostal  neuralgia.  It  is  probable 
that,  in  a  large  proportion  of  cases,  the 
neuralgic  pain  is  due  to  neuritis  of  one  or 
more  intercostal  nerves. 

Symptoms. — Pain  is  complained  of  at  some 
part  of  one  side  of  the  thorax  or  abdomen, 
most  often  m  the  region  innervated  by  the 
sixth,  seventh,  eighth,  or  ninth  intercostal 


I  nerves,  and  much  more  frequently  in  the 
front  or  side  than  behind.  It  is  occasionally 
found  in  the  axilla  and  inner  side  of  the  arm. 
The  pain  may  be  intermittent,  occurring  in 
paroxysms,  varying  in  number  from  a  recur- 
rence every  few  minutes  to  only  two  or  three 
such  during  the  twenty-four  hours  ;  or  there 
may  be  persistent  pam  of  a  dull  character, 
interrupted  at  varying  intervals  by  darts  of  a 
very  sharp  kind,  which  may  sometimes  be 
referred  with  precision  to  the  course  of  the 
neighbouring  nerve.  The  pain  is  described 
as  '  tearing,'  or  resembling  such  injuries  as  a 
'  stab  of  a  knife,'  or  '  boring  with  a  red-hot 
iron.'  The  acts  of  coughing  or  sneezing,  as 
well  as  any  rapid  movements  of  the  body,  are 
apt  to  increase  the  distress,  but  the  pain  is 
also  independent  of  these  disturbances,  and 
will  attack  without  any  such  provocation. 
The  pain  is  sometimes  more  of  a  wearing 
than  acute  character,  and  the  rest  will  often 
be  destroyed  by  it.  Painful  points  are  some- 
I  times  to  be  discovered  in  the  following 
situations  :  1.  Over  a  spinous  process  corre- 
sponding to  the  emergence  of  the  affected 
dorsal  nerve  from  the  intervertebral  foramen. 

2.  At  the  side  of  the  chest  or  abdomen,  where 
the  lateral  branch  becomes  subcutaneous. 

3.  Near  the  sternum  or  at  the  margin  of  the 
rectus  abdominalis  muscle,  at  any  part  down 
to  the  pubes,  where  the  termination  of  the 
nerve  supphes  the  skin.  The  skin  in  the 
neighbourhood  of  the  tender  points  is  some- 
times so  hyperaesthetic  that  the  pressure  of 
the  clothes  is  painful.  In  epileptics  and 
other  highly  neurotic  patients,  intercostal 
neiu-algia  is  often  associated  with  palpitation 
of  the  heart,  and  the  pain  is  usually  referred 
in  a  vague  manner  to  that  organ.  Close 
examination  will  show  that  it  is  in  the  chest- 
wall,  and  tender  points  may  generally  be  dis- 
covered. The  affection  is  not  accompanied 
by  fever.  The  paroxysms  of  pain  may  pro- 
duce fainting  and  vomiting.  They  often 
cause  dyspnoea,  with  an  anxious  expression 
of  face,  from  the  inability  to  draw  a  full 
breath  without  starting  the  pain. 

Complications. — Intercostal  neuralgia  is 
sometimes  accompanied  by  herpes  zoster. 
The  pain  usually  precedes  the  appearance  of 
the  eruption,  but  it  is  occasionally  coincident 
only,  and  sometimes  comes  after  it ;  more 
ofteir  than  not  it  outlasts  the  eruption,  possibly 
for  a  long  period.  In  certain  cases  actual 
pain  lasts  but  a  few  days,  but  is  succeeded 
by  an  intolerable  itching,  which  is  described 
as  being  under,  not  in,  the  skin.  This  sensa- 
tion is  said  to  be  felt  less  in  walking  than 
when  at  rest. 

Not  infrequently  neuralgia  of  some  other 
nerves,  either  at  a  distance,  as  the  fifth,  or 
anatomically  near,  as  the  brachial  plexus, 
occurs  as  a  complication  of  intercostal  neur- 
algia. This  is  especially  likely  in  cases  hap- 
pening in  the  period  of  bodily  decay.  It  is 
then,  too,  that  the  affection  may  occasion- 
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ally  be  accompanied  by  attacks  of  angina 
pectoris. 

Diagnosis. — Absence  of  pyrexia,  as  shown 
by  the  use  of  the  thermometer ;  the  inter- 
mittence  of  pain,  and  its  occurrence  irre- 
spective of  respiratory  movements,  although 
liable  to  be  precipitated  by  them ;  and  the 
results  of  physical  examination,  serve  to  dis- 
tinguish intercostal  neuralgia  iirom  pleurisy, 
a  condition  with  which  it  is  very  apt  to  be 
confounded,  on  account  of  resemblance  in  the 
stabbing  character  of  the  pain.  It  should 
be  remembered,  however,  that  exceptionally 
no  rise  in  temperature  may  accompany  the 
painful  stage  of  pleurisy. 

From  muscular  rheumatism  it  may  be 
discriminated  by  the  presence  of  the  small 
and  characteristic  tender  points  ;  by  tender- 
ness of  the  spinous  processes  on  pressure  ;  and 
by  the  pain  being  found  to  be  not  dependent 
upon  movements.  The  same  features  serve 
to  distinguish  it  from  myalgia,  especially  that 
form  which  often  comes  from  long-continued 
use  in  an  unaccustomed  manner  of  some 
muscle  attached  to  the  ribs,  as  when  a  person 
unused  to  carpentering  handles  the  saw 
energetically  for  a  long  time. 

Physical  examination  and  the  presence  of 
pyrexia  wiU  preserve  from  the  error  of  con- 
founding the  dull  pain  often  noted  in  pneu- 
monia with  that  of  intercostal  neuralgia. 

Pains  of  a  stabbing,  plunging,  or  electric- 
shock-like  character  are  often  experienced  in 
the  intercostal  spaces  in  the  course  of  tabes, 
and  it  is  important  not  to  confound  this  dis- 
ease with  a  simple  attack  of  intercostal  neur- 
algia. The  distinguishing  points  are  the 
occurrence  of  similar  pains  coincidently  or 
alternately  in  other  parts  of  the  body,  espe- 
cially in  the  lower  extremities ;  the  absence 
of  patellar  tendon  reflex  ;  and  the  character- 
istic gait  (if  present) — all  which  mark  tabes. 
See  Tabes  Dorsalis. 

Prognosis. — As  in  the  case  of  other  forms 
of  neuralgia,  that  of  the  intercostal  nerve  can 
hardly  be  said  to  be  attended  with  danger, 
though  it  must  be  allowed  that  in  some  very 
rare  instances  the  severity  of  the  pain  appears 
to  have  actually  destroyed  life.  It  is  apt, 
however,  to  be  of  troublesome  diuration,  de- 
pendent on  the  cause,  lasting  for  periods  of 
weeks  or  months,  and  liable  to  recurrence. 

Treatment. — Search  should  be  made  in 
other  branches  of  the  same  nerve,  and  in  the 
distribution  of  neighbouring  nerves,  for  any 
source  of  irritation  which  it  is  possible  to 
remove.  Constipation  of  the  bowels  should  be 
treated  by  three  grains  of  blue  piU,  followed 
by  some  Friedrichshall  or  Hunyadi  J4nos 
water,  repeated  on  two  or  three  occasions. 
Quinine  should  be  given  in  doses  of  from  five 
to  ten  grains  twice  a  day ;  and  if  there  should 
be  a  state  of  anaemia,  iron  should  be  added. 
Phenazone  in  doses  of  from  ten  to  twenty 
grains  may  be  given  two  or  three  times  a 
day,  if  necessary.     Exposure  to  cold  and 


damp  must  be  avoided ;  whilst  the  surroimd- 
ings  generally  should  be  favourable  to  im- 
proving the  nutrition  and  tone.  If  the  pain 
be  very  acute,  and  sleep  prevented,  morphine 
may  be  injected  hypodermically  in  the 
neighbourhood  of  the  affected  nerve,  com- 
mencing with  a  dose  of  a  twelfth  of  a  grain, 
and  increasing  this,  if  necessary,  to  a  quarter 
of  a  grain  in  the  twenty-four  hours.  This 
dose  should  not  be  repeated,  however ;  and  it 
is  better  to  be  satisfied  with  a  repetition  of  the 
smaller  dose,  if  required.  Small  bUsters  (size 
of  half-a-crown)  may  be  applied  to  the  neigh- 
bourhood of  the  spinal  column,  near  the  point 
of  emergence  of  the  affected  nerve,  one  suc- 
ceeding another  as  it  heals.  The  continuous 
voltaic  current,  from  about  ten  to  twenty  cells, 
Leelanch^  or  Stohrer,  may  be  applied,  one 
sponge  on  the  spine  and  the  other  upon  the 
painful  points  in  turn.  There  is  no  better 
application  than  flexible  or  anodyne  collodion 
for  the  herpes  zoster  which  sometimes  com- 
plicates intercostal  neuralgia.  See  Neur- 
algia. T.  Buzzard. 

INTERLOBULAE  (inter,  between ; 
and  lobulus,  a  little  lobe). — Situated  in  the 
tissue  between  the  lobules  of  any  organ.  A 
good  illustration  is  interlobular  emphysema, 
in  which  air  occupies  the  tissues  between  the 
lobules  of  the  hmgs. 

INTERMITTENT  (imterrmtto,  I  leave 
off  for  a  time). — A  temporary  cessation  or 
suspension,  either  of  a  function,  for  example, 
of  the  action  of  the  heart,  when  the  pulse  is 
said  to  intermit ;  or  of  a  disease,  such  as 
neuralgia  or  ague,  when  the  symptoms  cease 
for  a  certain  time.  See  Pulse  ;  and  Inter- 
mittent Fever. 

INTERMITTENT  EE VER.— Synon. 
Ague  ;  Fr.  Fievre  Interm/ittente  ;  Ger.  Kaltes 
Fieber. 

Definition. — A  fever  of  malarial  origin, 
characterised  by  the  sudden  rise  of  tempera- 
ture during  the  paroxysm ;  by  the  equally 
sudden  fall  at  its  termination ;  and  by  the 
regularity  of  the  times  of  accession  and 
apyrexia. 

iETiOLOGY. — Intermittent  fever  belongs  to 
the  class  of  malarial  or  paroxysmal  fevers. 
It  is  the  most  tjrpical,  and  the  most  common 
of  the  class.  The  human  system  once  sub- 
jected to  the  phenomena  of  a  regular  attack  of 
ague  in  any  of  its  forms,  may  be  for  the  re- 
mainder of  the  life  of  the  person  so  affected 
liable  to  a  repetition  of  the  attack,  without 
his  necessarily  having  been  exposed  afresh 
to  the  action  of  its  cause.  This  tendency  is 
very  commonly  shown  in  those  who,  after  long 
residence  in  hot  and  malarial  climates,  are 
exposed  to  the  influence  of  cold,  and  especially 
easterly  winds,  on  their  return  to  temperate 
climates  in  the  springtime  of  the  year.  The 
more  the  person  has  suffered  from  the  blood- 
changes  and  visceral  degenerations  described 
in  the  article  Malaria,  the  more  prone  is  he 
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to  such  recurring  attacks.  Malarial  fevers 
differ  from  most  others  in  an  important  par- 
ticular :  they  are  not  communicable  from 
person  to  person. 

Anatomical  Characters. — In  the  article 
Malaria  the  pathology  of  intermittent  fever 
is  fully  discussed,  including  the  question  of 
its  parasitic  origin.  The  spleen  is  enlarged ; 
and  in  pernicious  agues  proving  rapidly 
fatal,  it  is  found  greatly  softened — often  re- 
duced to  a  state  of  deeply  pigmented  pulp. 
Death  is  common  in  malarious  countries 
from  rupture  of  the  spleen,  the  result  of 
blows  or  kicks,  often  of  no  great  severity. 
The  liver  is  usually  somewhat  congested  and 
pigmented,  and  in  cases  of  long  standing  it 
enlarges  like  the  spleen,  with  the  same  in- 
crease in  the  connective  tissue.  In  the  algide 
cases  hereafter  described,  when  blood  is 
driven  in  large  quantity  into  the  abdominal 
viscera,  the  digestive  mucous  membrane  of 
the  stomach  and  duodenum  is  congested  and 
softened.  The  heart  is  invariably  soft  and 
flaccid,  pale,  sometimes  of  a  dirty  yellowish 
colour — degenerative  changes  induced  by  the 
combined  action  of  diseased  blood  and  high 
temperature. 

Blood-changes. — Blood-changes  of  a  re- 
markable kind  are  invariably  present  in  all 
malarial  fevers  [see  Malaria),  and  often 
occur  with  astonishing  rapidity.  Army  medi- 
cal othcers  serving  in  the  Mauritius  during 
the  epidemics  of  malarial  fever  which  pre- 
vailed there  some  years  ago,  noted  that  the 
sufferers  were  often  reduced  to  a  state  of 
complete  ansemia  in  a  few  hours ;  the  same 
is  the  case  in  Algeria.  In  such  cases  drop- 
sical affections  supervene,  often  rapidly,  and 
military  medical  officers  there  record  cases 
'  proving  suddenly  fatal  from  oedema  of  the 
glottis.'  The  blood  is  changed  before  any  of 
the  usual  symptoms  of  an  attack  are  present 
— it  becomes  dark  in  colom';  the  serum  which 
separates  has  a  dark-brown  colom- ;  and, 
when  exposed  to  the  air,  the  coagulum,  which 
is  large  and  loose,  does  not  assume  its  usual 
bright-red  colour.  The  white  corpuscles  are 
greatly  increased  in  number ;  and  the  red 
corpuscles  do  not  evince  their  usual  ten- 
dency to  run  together  in  rouleaux. 

State  of  the  urine. — The  urine  contains  a 
large  amount  of  ft'ee  acid,  and  retains  a  highly 
acid  reaction  for  many  days  in  the  hottest 
weather.  In  the  intervals  it  is  often  alkahne. 
When  the  paroxysms  cease,  the  watery  part 
of  the  urine  diminishes ;  and  it  assumes  a 
deep  orange  colour,  depositmg  also  an  abun- 
dant sediment  of  urate  of  ammonivun.  This 
change  is  often  observed  by  intelligent 
patients,  who  learn  to  appreciate  its  favour- 
able significance.  The  late  Dr.  Parkes  has 
shown  that  at  the  first  elevation  of  tempera- 
ture the  urea  increases ;  this  lasts  during  the 
cold  and  hot  stages  ;  then  it  decreases,  falling 
below  the  healthy  average.  Colin  and  other 
French  authors  note  the  enormous  excretion 


j  of  urea  in  malarial  fevers  both  in  Italy  and 
Algeria. 

Varieties  and  Symptoms. — Three  forms 
of  ague  have  long  been  recognised — namely, 
the  quotidian,  which  recurs  in  twenty-four 
hours;  the  tertian,  in  forty-eight  hours;  and 
the  quartan,  in  seventy  hours.  The  term 
double  tertian  is  used  when  the  paroxysm 
recurs  regularly  on  alternate  days,  the  attacks 
being  alike  in  severity  and  duration.  Other 
more  rare  forms  of  the  irregular  type  have 
been  described,  as  the  triple  tertian,  with  two 
paroxysms  in  one  day,  and  one  the  next ;  the 
doable  quartan,  with  a  regular  fit  one  day,  a 
slight  one  the  next,  and  a  complete  intermis- 
sion on  the  third  day.  The  quotidian  is  the 
most  common  ;  the  quartan  the  rarest  of  all — 
a  rule  which  seems  to  hold  good  wherever 
malarial  fevers  prevail.  The  quartan  type 
has  been  noted  from  early  times  for  the  tena- 
city with  which  it  clings  to  its  victims. 

Premonitory  symptoms. — These  are  much 
the  same  as  in  all  febrile  disorders — namely, 
pain  in  the  back  and  lower  extremities, 
languor,  lassitude,  gastric  irritation,  loss  of 
appetite,  nausea,  and  sometimes  vomiting ; 
occasionally  with  freijuent  calls  to  micturate, 
the  m'ine  being  pale  and  highly  acid.  Then 
follow  in  succession  the  three  stages,  the 
cold,  the  luit,  and  the  stueating  ;  succeeded 
by  what  is  technically  known  as  the  interval 
or  apyrexial  period,  which  lasts  for  a  number 
of  hours,  varying  according  to  the  type  of  the 
disease. 

Cold  stage. — The  patient  experiences  a 
sense  of  coldness  in  the  back ;  then  rigors 
set  in,  at  first  faintly,  becoming  qiiickly  more 
distinct,  until  the  teeth  chatter,  and  the 
patient  feels  cold  all  over,  and  demands  to 
have  clothes  heaped  on  him;  the  skin  shrivels, 
the  nails  become  blue,  and  he  experiences  a 
sensation  of  intense  discomfort.  This  feeling 
of  cold  is,  however,  only  a  '  subjective  symp- 
tom,' for  if  a  clinical  thermometer  be  placed 
in  the  mouth  or  rectum,  even  before  distinct 
rigors  set  in,  it  will  mdicate  a  rise  in  the 
temperature  of  from  two  to  three  degrees. 
The  skin,  from  contraction  of  the  superficial 
vessels,  is  indeed  colder  than  natural,  but 
I  from  the  first  the  temperature  of  the  blood  is 
above  the  normal.  The  phenomena  of  the 
cold  stage  are  gastric  irritation,  a  foul  tongue, 
a  rapid  pulse,  and  quickened  respiration,  with 
a  feeling  of  coldness  not  confirmed  by  the  ther- 
mometer. A  sharp  pain  in  the  rectum  is 
sometimes  complained  of  just  as  the  cold  stage 
sets  in ;  attributed  by  Dr.  Lauder  Brunton 
to  obstruction  to  the  flow  of  blood  through 
the  hfemorrhoidal  veins. 

Hot  stage. — As  this  sets  in,  the  patient 
grows  warm  all  over,  the  face  flushes,  the 
pulse  rises  in  frequency  and  volume,  the  skin 
grows  hot,  and  the  patient  becomes  restless, 
seeking  ease  to  his  aching  head,  back,  and 
limbs  in  frequent  change  of  posture.  The 
tongue  in  this  stage  is  usually  dry,  often  bile- 
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tinted ;  and  the  bowels  are  constipated.  The 
temperature  rises  to  105°,  106°  F.,  and  some- 
times higher. 

Sweating  stage. — At  first  beads  of  perspira- 
tion appear  on  the  brow  and  face,  and  the 
hands  become  moist ;  and  soon,  to  the  im- 
mense rehef  of  the  patient,  his  whole  body 
sweats  freely,  the  temperature  begins  to 
decline,  and  the  paroxysm  is  at  an  end.  The 
average  duration  of  the  paroxysm  is  from 
five  to  six  hours,  but  in  severe  cases  it  may 
last  for  twelve  hours.  When  sufferers  have 
been  exj)osed  to  malaria  in  such  places  as 
the  mangTove-swamps  of  Africa,  '  they  will 
be  reminded  of  what  their  systems  have  im- 
bibed in  the  way  of  surroundings  by  the 
sickly  scent  of  the  swamps  thrown  off  in  the 
secretion  tlu:ough  the  skin  '  (Waller).  Both  i 
officers  and  soldiers  who  came  under  the  care 
of  the  writer  on  their  return  from  the  last  ex- 
pedition to  the  Gold  Coast,  observed  the  same 
fact  in  their  ovm  persons  :  some  were  severely  I 
nauseated  by  the  unpleasant  smell,  recalling 
the  stench  of  the  places  where  the  poison 
was  taken  into  their  systems. 

Tem]]C7-at'ure. — The  rapidity  with  which 
the  temperatm-e  in  ague  rises  to  105°,  106°, 
and  sometimes  even  107°  F.,  and  the  equally 
sudden  manner  in  which  it  falls  when  the 
sweating  stage  begins,  is  a  very  notable  and 
characteristic  fact  of  great  diagnostic  value. 
According  to  Wunderlich,  nothing  like  this 
is  to  be  seen  in  any  other  disease,  with  the 
exception  of  cases  of  relapse  in  typhoid,  or  the 
febrile  paroxysms  in  acute  tuberculosis  and 
pyaemia.  As  soon  as  the  sweating  stage  be- 
gins, the  temperature  declines,  at  first  slowly, 
then  as  rapidly  as  it  rose  ;  when  the  defer- 
vescence is  complete,  it  will  be  found  one  or 
two  points  of  a  degree  below  the  normal, 
where  it  remains  during  the  period  of 
apyrexia.  If  the  paroxysms  be  cut  short  by 
quinine,  we  may  still  detect  at  the  hour  of 
expected  attack  a  distinct  rise  in  the  tem- 
perature, although  none  of  the  other  symp- 
toms of  a  paroxysm  may  occur,  and  the 
patient  may  be  hardly  sensible  of  it. 

Pernicious  agues. — This  term  is  much  used 
both  by  French  and  ItaUan  authors,  who 
apply  it  to  cases  both  of  intermittent  and  re- 
mittent fevers,  in  which  certain  symptoms 
are  developed,  such  as  delhium,  coma,  an 
algide  condition — in  a  word,  any  serious 
complication  placing  the  life  of  the  patient 
in  peril.  So  far  at  least  as  intermittent  fever 
is  concerned,  this  pernicious  form  appears  to 
be  more  common  in  the  intensely  malarious 
regions  of  Italy  than  in  India.  Such  was 
the  experience  of  the  writer,  in  whose  large 
sphere  of  observation  such  grave  complica- 
tions were  almost  entirely  confined  to  the 
worst  forms  of  remittent  fever,  contracted  in 
places  notoriously  dangerous.  The  writer  is 
strongly  impressed  with  the  belief  that  the 
'  pernicious '  symptoms,  the  mental  inco- 
herence and  delirium,  the  coma,  and  the 


'  algide  condition '  so  much  dwelt  on  by  some 
Italian  physicians  of  the  old  school,  were  often 
the  result,  not  so  much  of  the  disease  as  of  the 
lowering  treatment  to  which  they  subjected 
their  patients. 

The  algide  form  of  '  pernicious  '  mtermit- 
tent  is  sometimes  described  by  Mrriters  on  the 
diseases  of  India  as  '  ague  of  adynamic  type,' 
and  it  was  frequently  seen  and  well  described 
by  the  French  military  surgeons  both  in  Algeria 
and  in  Eome,  during  the  long  occupation  of 
that  city  by  the  French  army.  The  surface 
is  cold,  but,  unlike  the  cold  stage  of  an 
ordinary  ague,  the  patient  is  unconscious  of 
the  low  temperature  of  the  surface.  The 
internal  temperature  is  high,  and  of  this  he 
is  aware.  There  is  an  immense  accumula- 
I  tion  of  blood  in  the  abdominal  viscera,  with 
great  thirst.  The  expression  of  the  patient 
is  tranquil,  and  his  intelUgence  is  intact.  '  II 
se  sent  mom-ir,'  says  MaiUot,  'et  I'abatte- 
I  ment  est  tel  qu'il  se  complait  dans  cet  etat 
de  repos;  sa  physionomie  est  sans  mobUite; 
I'impassibilite  la  plus  grande  est  peinte  sur 
le  visage  '  (MaiUot,  CoUn). 

Complications.  —  Intermittents  may  be 
complicated  by  attacks  of  various  diseases 
of  greater  or  less  severity — attacks  often 
governed  by  climatic  causes,  by  the  habits  of 
the  radividual  patient,  or  by  the  fact  that  he 
has  suffered  from  one  or  other  of  such  diseases 
on  previous  occasions,  such  as  pneumonia, 
bronchitis,  asthma,  dysentery,  diarrhoea,  or 
epilepsy.  It  is  an  old  observation  that  the 
last-named  disease,  even  in  so-called  '  con- 
firmed epileptics,'  sometimes  disappears  when 
the  victim  becomes  the  subject  of  an  attack 
of  ague.  One  very  striking  example  of  this 
kind  the  writer  has  seen. 

Pneumonia  is  certainly  the  most  formidable 
complication  met  with  in  intermittent  fever. 
Invalids  returning  from  India  or  fi'om  other 
hot  and  malarial  climates  to  high  latitudes, 
unless  they  are  carefully  protected  by  suit- 
able clothing,  are  prone  to  siiffer  from  this 
disease.  The  rapidity  with  which  consohda- 
tion  of  the  lungs  takes  place  in  such  cases  is 
very  remarkable.  It  is  not  an  uncommon 
thing  to  see  five  or  six  cases  of  this  kind  out 
of  one  party  of  invalids  landed  at  Netley 
from  India,  if  they  have  been  exposed  to 
cold  weather  on  entermg  the  Channel.  If 
pneumonia  is  double,  recovery  is  rare,  the 
patients  either  sinking  at  once,  or  dying  after 
a  longer  or  shorter  illness  from  pneumonic 
phthisis.  Pneumonia  of  this  type  is  a  com- 
mon and  fatal  disease  among  the  malaria- 
poisoned  civil  population  of  Rome  diuring  the 
winter  months ;  and  the  French  military 
surgeons  record  its  prevalence  in  the  French 
garrison  there  at  the  same  season,  and  also 
among  malarial  invalids  sent  back  to  France 
both  firom  Algeria  and  Rome  {Becueil  des 
Memoires  Med.  Mil.,  t.  ii.,  2"  serie,  p.  268). 
When  pneumonia  occurs  as  a  complication 
I  of  any  form  of  malarial  fever,  it  is  one  of  the 
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gravest  import — a  fact  pointing  to  the  neces- 
sity of  careful  exploration  of  the  chest. 
Scorbutus  is  a  formidable  complication.  It 
is  common,  although  often  overlooked,  among 
European  and  native  soldiers  in  India. 

Diagnosis. — An  ordinary  intermittent  pre- 
sents no  difficulties.  The  well-marked  nature 
of  the  paroxysms ;  the  sudden  rise  of  tem- 
perature and  its  equally  sudden  decline  ;  the 
splenic  enlargement ;  the  discoloration  of 
the  skin ;  the  urinary  changes  described 
above ;  together  with  considerations  relatmg 
to  the  place  where  the  disease  was  con- 
tracted ;  and,  above  all,  the  therapeutic  test — 
that  is,  the  power  of  quinine  in  preventing 
the  recurrence  of  the  attacks — ought  to  clear 
up  all  doubts. 

Prognosis. — This,  in  ordinary  agues,  so 
far  as  immediate  danger  is  concerned,  is 
highly  favom-able :  death  from  uncomplicated 
ague  is  very  rare.  The  direct  mortality  from 
ague,  at  all  events  among  the  EMopean  races 
affected  by  it,  is  small ;  the  indirect  mortality 
from  the  malarial  cachexia,  occurring  either 
per  se  or  as  a  complication  of  other  diseases, 
is  very  great.  In  complicated  or  so-called  j 
pernicious  agues,  the  prognosis  will  depend 
on  the  extent  to  which  important  organs  are 
involved — cerebral,  pulmonary,  or  gastric  ; 
much  on  the  stage  the  disease  has  reached 
before  the  patient  comes  under  treatment ; 
and  much,  very  much,  on  the  nature  of  that 
treatment. 

Treatment. — Keeping  in  view  the  fact  j 
that  every  paroxysm  of  intermittent  fever, 
particularly  in  a  hot  climate,  is  a  step,  how- 
ever short,  on  the  road  to  the  cachectic  con- 
dition described  in  the  article  on  Malaria, 
the  importance  of  lireaking  the  recurrence  of 
the  paroxysms  will  be  apparent.  This,  then, 
is  the  first  indication  of  treatment;  the 
second  is  hardly  less  important,  namely,  to 
improve  the  condition  of  the  blood,  and  by 
judicious  treatment  —  therapeutic,  dietetic, 
and  climatic — to  prevent  fturther  degenera- 
tion of  organs,  and,  so  far  as  may  be,  to 
restore  those  affected  to  their  normal  con- 
dition. 

If,  as  the  writer  firmly  believes,  there  be 
such  a  thing  as  a  specific  disease,  intermit- 
tent fever  is  specific.  Like  all  such,  it  has  a 
certain  definite  series  of  phenomena  to  pass 
through,  which  we  cannot  arrest.  There  is 
no  drug  known  to  science  capable  of  arresting 
the  stages  of  a  true  malarial  fever  once  it  has 
entered  on  the  first  or  cold  stage.  This 
doctrine,  as  Sir  William  Jenner  has  admir- 
ably stated  it  in  his  Address  on  the  JEtio- 
Jogy  of  Acute  Specific  Diseases,  has  been 
taught  by  the  writer,  as  regards  malarial 
fevers  and  cholera,  in  his  lectures  at  Netley 
for  the  last  twenty  years.  There  is  little, 
therefore,  to  be  said  as  to  the  treatment  of 
the  stages  of  ague  :  they  must  take  their 
course,  the  only  interference  being  to  supply 
the  patient  with  the  warm  covering  so  much 


desired  during  the  cold  stage  ;  if  this  be  pro- 
tracted imduly,  to  give  him  draughts  of  warm 
tea ;  and  should  symptoms  of  coUaj^se  appear 
in  any  of  the  more  '  pernicious '  forms  at  the 
end  of  the  hot  stage,  to  administer  such 
restoratives  and  stimulants  as  the  case  may 
demand.  Excepting  in  cases  where  the 
stomach  is  oppressed  by  a  recently  taken 
meal,  the  time-honoured  practice  of  adminis- 
tering an  emetic  may  be  safely  omitted. 
The  lamented  traveller  Livingstone,  whose 
experience  of  malarial  fevers  was  immense, 
began  the  treatment  of  nearly  all  cases  with 
the  following  combination.  Of  resin  of  jalap 
and  of  rhubarb,  from  6  to  8  grains,  with 
4  grains  of  calomel  and  a  like  quantity  Oi 
quinine.  According  to  the  great  traveller 
and  his  hardly  less  experienced  companion, 
the  Kev.  Horace  Waller,  this  combination 
was  found  very  efficacious  as  the  commence- 
ment of  treatment,  both  in  intermittent  and 
remittent  fever.  In  Livingstone's  camp  his 
pills  were  known  as  'rousers,'  and  as  such 
were  at  once  administered  to  men  who, 
'  from  premonitory  symptoms,  became  idle 
and  lethargic'  In  about  five  hoiurs  copious 
dark-colom-ed  motions  followed ;  if  these 
were  delayed,  recourse  was  had  to  a  brisk 
purgative  enema.  Quinine  was  then  given 
in  4-grain  doses  every  four  hours,  imtil  twelve 
grains  were  administered  m  the  twelve  hours 
succeeding  the  purgative  medicine.  Living- 
stone and  his  followers  deemed  any  other 
mode  of  dealing  with  the  fevers  of  Africa  to 
be  '  mere  trifiing.'  Common  sense  points  to 
the  necessity  of  caution  in  the  use  of  such 
active  purging  in  men  debilitated  by  disease 
or  chmate,  or  both,  or  when  the  patients  are 
delicate  women,  or  Asiatics,  often  calling  for 
as  delicate  handling.  It  is  very  necessary 
to  add  that  this  sharp  treatment  is  not 
applicable  to  those  who  are  labouring,  or 
have  previously  laboured,  mider  dysentery, 
or  any  other  form  of  bowel-complaint. 

In  the  '  interval,'  energetic  efforts  must  be 
made  to  bring  the  patient  under  the  influence 
of  quinine.    At  once  the  most  effective  and 
the  most  economical  plan  is  to  administer 
quinine,  in  solution,  in  a  10-grain  dose  at  the 
end  of  the  sweating  stage,  and  to  repeat  it  in 
from  fom-  to  six  hours.    At  least  a  scruple 
1  of  the  remedy  should  be  given  during  the 
'  interval.     If  obstinate  vomiting  interferes 
I  with  the  retention  of  the  quinine,  which  wiU 
I  rarely  happen  if  the  bowels  have  been  well 
relieved,  the  quinine  must  be  administered 
j  either  by   enema   or  by   the  hypodermic 
'  method.    The  first  plan  is  very  efficacious, 
and  is  safe  ;  the  latter  is  more  effective,  but 
is  not  without  risk  of  inconvenience  from 
troublesome  ulceration  round  the   site  of 
injection,  if  a  mineral  acid  has  been  used  to 
dissolve  the  quinine  ;  this  in  urgent  cfrcum- 
stances,  such  as  in  pernicious  agues  danger- 
ous to  life,  or  in  remittents  (as  will  be  ex- 
plained under  the  head  of  that  type  of  fever), 
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might  be  disregarded  were  it  not  that  tetanus 
followed  the  operation  in  five  cases  in  one 
year  in  the  Bengal  Presidency,  all  of  them 
proving  fatal.  In  the  face  of  such  a  fact, 
this  operation,  trivial  as  it  seems,  should  not 
be  performed  on  light  grounds.  The  neutral 
sulphate  of  quinine,  which  dissolves  freely  in 
water  at  a  temperature  of  99°  F.,  does  not, 
so  far  as  the  writer's  experience  goes,  cause 
ulceration.  The  syringe  used  for  this  pur- 
pose should  be  a  little  larger  than  that  for 
injections  of  morphine,  and  should  have  a 
platinum  hollow  needle,  which  should  be 
dipped  in  an  antiseptic  before  insertion.  In 
many  cases,  more  particularly  where  there 
is  much  restlessness  and  disturbance  of  the 
nervous  system,  marked  benefit  foUows  the 
use  of  full  doses  of  bromide  of  potassium  with 
the  quinine. 

Quinine,  in  one  or  other  of  the  methods 
advised,  should  be  used  until  the  paroxysms 
are  broken.  The  remedy  should  be  continued 
daily,  so  long  as  the  clinical  thermometer 
indicates  a  rise  in  temperature  at  the  time 
of  expected  attack,  even  if  there  be  no  sign 
of  a  regular  cold  stage ;  and  within  a  Irmar 
month  from  the  time  of  first  attack  the 
patient  should  be  again  brought  under  the 
influence  of  quinine  for  some  days.  In  per- 
nicious agues,  or  in  cases  where  complications 
arise,  it  is  in  a  high  degree  dangerous  to 
pause  in  the  administration  of  quinine,  to  use 
remedies  of  a  depressing  kind  for  this  or  that 
set  of  symptoms.  Those  who  so  act  will 
have  little  success  in  practice  until  taught 
by  bitter  experience  the  danger  of  departing 
from  the  golden  rule  of  trusting  to  quinine. 
In  this  way,  epilepsy,  pneumonia,  asthma, 
bronchitis  may  have  to  be  met,  aided  by 
stimulation  of  the  skin,  support  irom  proper 
food,  and  stimulants  when  called  for.  For 
many  years  the  writer  has  urged  this  doc- 
trine on  the  attention  of  young  practitioners, 
and  he  is  glad  to  see  that  it  is  even  more 
strongly  insisted  on  by  Trousseau  in  his 
well-known  lectures. 

It  is  in  such  cases,  and  in  grave  remit- 
tents, that  the  tinctura  Warhurgi  has  been 
found  so  useful  as  to  warrant  a  strong  recom- 
mendation. The  active  ingredient  in  this 
febrifuge  is  quinine,  in  combination  with  a 
variety  of  aromatic  drugs,  which  either  are 
now  or  were  formerly  official.  It  is  a  power- 
ful sudorific,  and  has  been  found  in  the 
Virriter's  hands,  and  in  the  practice  of  many 
medical  officers  in  Southern  India,  a  remedy 
of  great  power  in  aU  malarial  fevers.  After 
opening  the  bowels,  half  an  oimce  of  tinc- 
ture is  administered,  undiluted,  all  drink 
being  withheld  :  a  second  dose  is  given  in 
three  hours.  It  soon  jjroduces  free  action 
of  the  skin,  the  perspiration  often  having 
an  aromatic  odour.  It  is  rare  to  see  another 
paroxysm  follow  the  use  of  the  tincture.  In 
adynamic  cases  it  should  be  used  in  smaller 
doses,  and  with  some  caution,  lest  its  exces- 


sive sudorific  action  should  be  too  depress- 
ing.i 

Substitutes  for  quinine. — The  officers  in 
charge  of  the  Government  cinchona  planta- 
tions in  India  now  prepare  from  the  red 
cinchona  bark,  by  a  very  simple  and  econo- 
mical process,  a  preparation  known  as  '  cin- 
chona alkaloid,'  which,  in  somewhat  larger 
doses  than  quinine,  is  found  to  be  effectual 
in  cheeking  malarial  fever ;  but  this  prepara- 
tion, although  very  cheap,  has  fallen  into 
disrepute  from  the  distressing  nausea,  and 
even  vomiting,  it  often  causes. 

Salicylic  acid  is  now  largely  used  as  an 
antipyretic  in  cases  of  ague. 

Arsenic  has  been  used  for  ages,  particularly 
in  the  East,  in  the  treatment  of  agues.  There 
is  no  doubt  that  it  possesses  considerable 
power  as  a  so-caUed  antiperiodic.  The  French 
military  surgeons,  who  are  obliged  to  study 
economy,  use  it  largely,  and  in  doses  much 
larger  than  are  commonly  given  by  British 
practitioners.  They  seek,  as  Boudin  expresses 
it,  to  oppose  an  arsenical  to  a  malarial  dia- 
thesis. In  the  brow-aches  and  other  neuralgic 
sequels  of  malarial  fever  it  is  an  effective 
remedy,  either  alone  or  in  combination  with 
quinine.  The  power  of  arsenic  as  a  pro- 
phylactic is  much  insisted  on  by  Professor 
Crudeli.  The  alkaline  sulphites,  so  much 
lauded  by  Professor  PoUi,  have  hitherto  dis- 
appointed the  expectations  of  British  medical 
officers  who  have  tried  them.  In  the  great 
epidemic  uotbreak  of  malarial  fever  in  the 
Mauritius  they  were  found  useless.  The 
sulphate  of  cinchonine  in  scruple  doses  is 
much  praised  by  Dr.  Paul  Turner.  Biberine 
was  largely  tried  by  the  writer  in  India,  and 
found  to  be  inert.  Of  late,  various  prepara- 
tions of  eucalyptus  globulus,  the  blue-gmn 
tree  of  Australia,  have  been  much  praised  in 
the  cure  of  ague,  and  more  particilarly  in 
the  treatment  of  its  sequelae.  The  writer  is 
inclined  to  fear  that  this  remedy,  like  many 
others,  has  been  imduly  vaunted.  It  certainly 
is  often  useful  in  the  malarial  cachexia,  with 
occasional  attacks  of  ague,  but  in  the  acute 
forms  of  the  disease  it  is,  in  the  experience 
of  the  writer,  of  no  value.  The  best  foirm  is 
the  tincture.  Both  in  France  and  Ger- 
many it  is  miich  used  for  the  reduction  of 
enlarged  spleens. 

Diet. — This  should  be  nutritious  and  easy 

^  Dr.  Warburg  has  communicated  to  the  writer 
the  formula  for  the  preparation  of  this  tincture, 
which  at  Dr.  Warburg's  desire  was  published  in  the 
Lancet,  and  Medical  Times  and  Gazette.  (See 
Medical  Times  and  Gazette,  1875,  vol.  ii.  p.  540.) 
As  stated  in  the  text,  quinine  proved  to  be  the  active 
ingredient,  [in  combination  with  a  number  of  aro- 
matic drugs  common  to  ancient  and  modern  phar- 
macy. It  is  consistent  with  the  writer's  knowledge 
that  this  tincture  has  maintained  its  high  reputation 
in  the  treatment  of  malarial  fevers  of  the  most 
dangerous  type,  in  the  hands  of  the  late  General 
Gordon,  in  the  pestilential  regions  traversed  by  him 
and  his  officers  while  carrying  out  the  policy  of  the 
Khedive  of  Egypt  in  the  Soudan. 
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of  digestion.  Dr.  Cornish  has  pointed  out 
liow  much  the  mortality  from  malarial  fevers 
is  increased  amongst  the  natives  of  India  by 
'  starvation  treatment.' 

Treatment  of  tnalarial  cachexia. — On  the 
iii'st  signs  of  this  condition  appearing,  the 
sufferer  should  be  sent  to  a  non-malarial 
climate.  If  by  sea-voyage,  care  must  be 
taken  so  to  regulate  the  diet  as  to  avoid  the 
risk  of  ingi-afting  the  scorbutic  on  the  malarial 
cachexia.  Remembering  also  the  danger  of 
exposure  to  cold  already  insisted  on,  scrupu- 
lous attention  to  clothing  is  a  point  of  cardinal 
importance.  According  to  the  writer's  ex- 
perience, one  of  the  most  effective  means  of 
reviving  the  action  of  the  skin,  improving  the 
condition  of  the  blood,  and  restoring  the 
spleen  and  liver  to  a  more  healthy  condition, 
is  to  send  those  whose  circiunstauces  admit 
of  it  to  Carlsbad  or  Homburg,  where,  mider 
proper  local  medical  advice,  they  may  drink 
the  waters  and  use  the  baths.  The  good 
effects  of  this  treatment  are  often  very  marked 
and  lasting.  It  should  be  supplemented  by  a 
coiu-se  of  the  syrup  of  the  triple  phosphates  of 
iron,  quinine,  and  strychnine,  in  half-drachm 
doses  three  times  a  day ;  which  after  a  time 
should  give  way  to  iron  in  some  more  direct 
form.  The  Carlsbad  water,  in  combination 
with  that  of  FriedrichshaU,  if  continued  for 
a  sufficient  length  of  time,  is  often  most  use- 
ful in  improving  the  condition  of  the  abdo- 
minal organs,  even  when  the  patient  can 
only  use  them  in  this  country ;  and  the  action 
of  the  skin  may  be  stimulated  with  profit  by 
the  occasional  use  of  a  Turkish  bath,  or  by  a 
wet  sheet  packing.  The  writer  has  long  used 
the  ointment  of  the  iodide  of  mercm\y  in 
reducing  enlarged  spleens,  and  often  with 
great  success.  The  strength  of  the  ointment 
is  13  grains  to  an  oimce  of  lard.  Of  this  a 
piece  as  large  as  a  walnut  is  to  be  well  rubbed 
in  before  a  good  fire.  The  process  is  repeated 
on  the  afternoon  of  the  same  day,  and  again, 
if  need  be,  in  a  fortnight.  If  ordinary  care 
be  taken  to  watch  the  effects,  and  not  to  use 
the  remedy  too  often,  no  iU  consequences 
need  be  feared.  The  writer  has  in  this  way 
again  and  again  reduced  spleens,  extending 
even  into  the  pelvis,  to  almost  normal  dimen- 
sions, without  producing  any  of  the  incon- 
veniences either  of  the  mercurial  or  iodine 
ingredients  of  the  ointment. 

It  is  a  point  of  great  importance  that 
patients  should  be  placed  mider  the  most 
favourable  hygienic  conditions,  and  breathe 
the  purest  air  available. 

W.  C.  Maclean. 

INTERNAL  EAR,  Diseases  of.— -See 
Eai^,  Diseases  of. 

INTERSTITIAL  {inter,  between  ;  and 
sto,  I  stand). — Relating  to  the  interstices  of 
an  organ.  The  term  is  applied  in  physiology 
to  the  tissue  which  exists  between  the  proper 


elements  of  any  structure,  namely,  some 
form  of  connective  tissue.  In  pathology  the 
word  is  used  in  connexion  with  absolution, 
when  a  part  is  gradually  removed  without 
any  obvious  breaking  off;  and  also  to  indi- 
cate the  impUcation  of  the  interstitial  tissues 
in  morbid  processes,  or  their  infiltration  with 
morbid  products,  as  interstitial  ^pneumonia, 
interstitial  hepatitis,  &c. 

INTERTRIGO  {inter,  between;  and 
tero,  I  rub). — Definition. — A  slight  inflam- 
mation of  the  skm  occm-ring  in  the  hollows 
of  folds  of  the  integiunent  or  joints,  where 
two  surfaces  he  in  contact  with  each  other. 

JStiology. — The  cause  of  intertrigo  is  not, 
as  might  be  implied  by  its  name,  friction 
alone ;  but  rather  moisture  and  heat  asso- 
ciated with  contact  and  pressure,  acting  on 
a  sensitive  skin.  In  certain  situations  the 
amount  of  inflammation  is  liable  to  be  aggra- 
vated by  the  addition  of  irritant  discharges, 
such  as  excessive  perspiration,  mine,  and 
fiEcal  matter. 

Intertrigo  is  common  in  infants,  ui  whom 
it  is  favom-ed  by  abundance  of  integument, 
and  sensitiveness  of  skin.  For  a  similar 
reason  it  is  met  with  in  corpulent  persons ; 
but  it  is  not  wanting  in  the  emaciated,  when 
there  exists  a  tendency  to  eczema,  or  an 
eczematous  diathesis.  In  infants  it  is  seen 
in  the  perineiun,  extending  from  the  anal 
fossa  behmd  to  the  groins  in  front,  and  like- 
wise in  any  other  of  the  deep  folds  of  the 
integument.  Among  adults,  in  addition  to 
these  situations  it  occurs  in  the  axillae,  in 
the  groove  beneath  the  mamma,  and  in  the 
flexures  of  joints. 

Description. — The  term  '  intertrigo '  pouits 
to  a  rubbing  together  or  chafing,  fretting 
or  galling  of  the  skin  by  friction,  and  no 
doubt  friction  may  have  some  share  in  jjro- 
ducing  the  inflammation ;  but  it  is  also 
certain  that  intertrigo  results  most  frequently 
from  kritation  caused  by  the  heat  and  mois- 
ture of  the  part.  Intertrigo  has  been  adopted 
as  an  erythema  under  the  name  of  erytheiiLa 
intertrigo,  but  it  very  rarely  remains  at  the 
erythematous  stage,  having  a  natural  ten- 
dency to  rim  on  to  exudation  with  the  dis- 
charge of  a  muco-purulent  fluid,  and  to  be 
further  complicated  with  excoriations  and 
chaps.  In  this  condition  it  becomes  an 
eczema,  and  is  very  properly  treated  as  such. 
Indeed,  it  is  more  consistent  with  the  genius 
of  modern  dermatology  to  consider  it,  even 
from  the  beginning,  as  an  eczema,  under  the 
name  of  eczema  erythematoswm. 

Prognosis. — The  prognosis  of  this  affection 
is  favoiurable  as  to  ciure,  but  uncertain  as  to 
time,  and  in  adults  it  is  very  apt  to  de- 
generate into  chronic  eczema. 

Treatment. — The  removal  of  the  cause 
is  the  first  indication  to  be  attended  to  in 
the  treatment  of  interti'igo.  This  may  be  ef- 
fected by  keeping  the  folds  of  skin  apart  by 
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medicated  cotton  wool  or  old  linen  rag.  The 
parts  should  be  kept  as  dry  and  cool  as 
possible,  and  dusted  with  fuller's  earth,  or 
any  unirritating  desiccative  powder.  Where 
powder  is  unsuitable,  a  lotion  of  lime-water 
inspissated  with  oxide  of  zinc  will  be  found 
useful ;  and  if  this  should  prove  irritating,  ! 
zinc  ointment,  with  the  addition  of  a  drachm  j 
of  spirit  of  wine  to  the  ounce,  should  be  [ 
kept  constantly  applied.    Wlaere   there  is 
much  exudation,  it  is  desirable,  as  in  eczema,  | 
to  avoid  ablution,  and  confine  the  treatment 
to  wiping  with  a  soft  cloth  previously  to 
each  repetition  of  the  zinc  ointment.  Con- 
stitutional symptoms  are  rarely  present  in 
intertrigo,  but,  imder  any  circumstances,  the 
indications  to  be  considered  are  regulation 
of  the  digestive  organs  and  associated  func- 
tions, a  suitable  diet,  and  tonic  and  antacid 
regimen.  Erasmus  Wilson. 

INTESTINAL  OBSTRITCTIOTiT.— 

Synon.  :  Ileus  ;  Fr.  Occlusion  Intestinale ; 
Ger.  Darmverschliessung . 

Definition.  —  Under  this  term  are  in- 
cluded all  those  cases  in  which  the  contents 
of  the  intestinal  canal  are  obstructed  in  their 
onward  passage,  by  causes  or  conditions  occur- 
ring within  the  abdomen  or  pelvis.  Cases  in 
which  obstruction  is  due  to  causes  or  condi- 
tions affecting  protruding  or  protruded  bowel 
are  included  under  the  head  of  Hernia. 

'  The  subject  of  intestinal  obstruction  will 
be  best  treated  by  first  discussing  the  condi- 
tion in  general,  and  afterwards  its  different 
varieties  in  detail. 

.(Etiology  and  Pathology. — The  causes  of 
intestinal  obstruction  may  be  enumerated  as 
follows,  arranged  as  nearly  as  possible  corre- 
sijonding  to  the  acuteness  and  urgency  of  the 
symptoms,  and  the  imminence  of  danger  to 
life  to  which  they  give  rise.  The  relative 
frequency  with  which  they  occur  may  be  ap- 
proximately estimated  by  the  numbers  ap- 
pended, representing  the  results  of  an  analysis 
of  1,839  fatal  cases. 

1.  Strangulation  by  Bands  or  in 
Apertures  (440). — (a)  By  peritoneal  bands, 
the  results  of  previous  inflammatory  mischief, 
either  under  such  bands,  or  by  loops  or 
knots,  or  in  buttonhole-like  slits,  or  by  kinlj- 
ing  caused  by  traction,  or  by  the  margms  of 
slits  and  rings  produced  by  the  adhesion  of 
organs  to  one  another,  or  to  some  part  of  the 
parietes  (219).  (6)  By  the  omentum  or  me- 
sentery forming  tjands  or  slits,  (c)  By  diver- 
ticula or  diverticrdar  cords,  due  to  the  per- 
sistence of  the  vitelline  duct  (Meckel's)  or 
of  the  omphalo-mesenteric  vessels,  firee  or 
attached  (75).  {d)  By  the  appendix  vermi- 
formis  (42).  (e)  By  the  margins  of  perito- 
neal pouches  (retro-peritoneal  hernia,  hernia 
through  the  foramen  of  Winslow,  and  other 
forms  of  internal  hernia)  (39).  (/)  By 
bands  resulting  from  inflammation  about  the 
necks  of  old  herniae. 


2.  Volvulus. — In  some  cases  the  intestine 
is  obstructed  by  being  twisted  on  its  mesen- 
teric axis  or  even  on  its  own  axis.  In  others, 
the  lumen  of  the  intestine  is  closed  by  its 
being  intertwined  or  knotted  up  together 
with  another  portion  of  the  gut  (106). 

3.  Intussusception  or  Invagination 
(537). 

4.  Impaction  of  Gall-stones  (51). 

5.  Contractions. — Under  this  term  are 
included  those  cases  in  which  the  bowel  is 
gradually  obstructed  by  matting  together  of 
its  coils.  This  may  be  due  to  knitting  together 
of  one  or  more  coils,  by  peritonitis,  originat- 
ing, for  example,  in  inflammation  of  the 
mesenteric  glands. 

6.  Stricture. — {a)  Cicatricial,  from  injury 
or  ulceration ;  (6)  new-growths  (373). 

7.  Compression. — By  new-growths,  hy- 
datids, &c.,  outside  the  bowel  (66). 

8.  Impaction  of  Foreign  Bodies,  or 
Intestinal  Concretions  (78). 

9.  Impaction  of  Pgeces.  Confirmed 
Constipation  (78). 

10.  Congenital  Malformations. 
Seats. — Some  parts  of  the  intestinal  tract 

are  very  much  more  frequently  affected  by 
certain  particular  causes.  Thus,  acute  ob- 
struction by  bands  most  frequently  affects 
the  small  intestine ;  volvulus,  the  sigmoid 
flexure.  Intussusception  most  frequently 
involves  the  caecum  and  colon,  and,  next, 
the  ileum.  Constrictions  due  to  new-growths 
are  most  common  in  the  large  intestine, 
especially  in  its  lower  portion.  Impaction 
of  gall-stones,  with  very  few  exceptions, 
occurs  in  the  jejunum  or  some  part  of  the 
ileum.  Contractions  and  traction  affect  the 
small  intestine  and  the  large  about  equally. 

Symptoms  and  Signs. — The  symptoms  and 
physical  signs  of  intestinal  obstruction  are, 
as  a  rule,  sufficiently  constant  and  charac- 
teristic to  establish  the  general  diagnosis.. 
But  it  is  often  very  difficult,  and  sometimes 
impossible,  to  determine  without  exploration 
the  differential  diagnosis. 

The  symptoms  and  signs  common  to  in- 
testinal obstruction  will  be  first  given,  and 
then,  more  briefly,  those  specially  character- 
istic of  each  form. 

(1)  Pain.  —  Cases  of  acute  obstruction 
by  a  band,  volvulus,  many  intussusceptions, 
or  impaction  of  a  gall-stone,  are  usually 
signalised  by  acute  pain,  often  'doubling  the 
patient  up,'  and  sometimes  producing  faint- 
ness  and  collapse.  Where  there  has  been  a 
period  of  incarceration,  as  in  some  cases  of 
obstruction  by  bands  or  in  slits,  pain  super- 
venes somewhat  more  gradually,  though  later 
it  becomes  equally  severe.  In  stricture  of 
the  large  intestine  there  is,  in  the  earlier 
stages,  comparatively  little  pain.  Again,  in 
obstruction  of  the  large  intestine  by  impac- 
tion of  faeces  the  patient  complains  merely  of 
fulness,  weight,  and  discomfort. 

At  the  onset  the  pain  is  doubtless  due^ 
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to  the  injury  immediately  inflicted  on  the  | 
serous  and  mucous  coats,  and  is  very  speedily 
increased  and  maintained  by  the  effects  of 
the  congestion  of  the  blood-vessels  on  the 
nerves.  This  pain  will  obviously  be  more  ; 
severe  when  the  small  intestine,  with  its  j 
more  intimate  association  with  the  nerve-  | 
centres  and  its  larger  vascular  supply,  is 
affected.  But  it  must  always  be  remembeted 
that  the  severity  of  the  pain  depends  on  the 
abruptness  and  completeness  of  the  obstruc- 
tion, and  the  extent  to  which  the  intestine  is 
involved,  rather  than  upon  the  variety  and 
cause  of  the  obstruction.  Somewhat  later 
comes  the  pain  associated  with  distension  of 
the  bowel  itself;  this  is  increased  at  intervals 
by  paroxysmal  exacerbations  of  acute  suffer- 
ing, which  accompany  the  futile  peristaltic 
efforts  of  the  intestine.  Instances  of  this 
pain  are  only  too  well  seen  in  patients  with 
thin  abdomens,  in  whom  attacks  of  peri- 
stalsis, especially  when  the  muscular  coat 
has  become  hypertrophied,  reciu:  after  the 
taking  of  food,  examination  of  the  abdomen, 
the  administration  of  an  enema,  &c.  Other 
causes  of  pain  are  traction  upon  inilamed 
parts,  especiallj'  when  ulceration  is  begin- 
ning to  set  in;  and,  at  a  later  stage,  enteritis 
and  peritonitis. 

With  regard  to  the  constant  or  spasmodic 
nature  of  the  pain, — when  the  obstruction  is 
complete  the  pain  is  constant,  with  periodic 
exacerbations ;  but  with  an  incomplete  ob- 
struction it  is  likely  to  be  intermittent.  An 
important  point  to  consider  is  how  far  the 
pain  affords  any  guide  as  to  the  situation 
of  the  obstruction.  In  the  great  majority  of 
cases  of  acute  intestinal  obstruction,  wherever 
may  be  the  seat  of  the  mischief,  the  pain  is 
referred  to  the  neighbourhood  of  the  umbili- 
cus, probably  because  near  this  spot  lies  the 
solar  plexus.  Thus,  in  a  large  number  of 
cases  the  site  of  the  pain  is  of  little  value  as 
a  guide.  But  there  are  certainly  some  cases, 
especially  those  of  acute  obstruction  by  bands,  i 
or  sudden  strangulation  in  a  slit,  in  which  the 
pain  is  referred  to  a  region  other  than  the 
umbilical.  Where  the  pain  is  accompanied 
by  the  occasional  uprising  of  a  coil  of  intes- 
tine here,  this  spot  will  very  likely  be  a 
guide  to  the  seat  of  the  mischief.  The 
readiness  with  which  pain  may  be  masked 
by  preparations  of  opium,  and  the  dangerously 
fallacious  appearance  of  improvement  which 
may  follow ;  the  way  in  which  the  distinct 
localised  suffering  of  obstruction  may  be 
merged  and  lost  in  the  more  general  and 
diffused  pain  of  peritonitis ;  and,  finally,  the 
cessation  of  pain  which  may  occur  at  the  close, 
when  the  nervous  system  is  dulled  by  im- 
pending death — need  only  be  alluded  to  here. 

(2)  Tenderness. — Both  in  acute  and  chronic 
obstruction,  tenderness  is  usually  absent 
imtil  peritonitis  has  supervened.  Patients  in 
the  early  stages  of  acute,  and  still  more  in 
chronic  obstruction,  sometimes  state  that 


they  find  relief  from  firm  compression  of  the 
abdomen. 

(3)  Vomiting. — This  is  a  very  constant 
symptom  of  intestinal  obstruction.  It  may 
commence  almost  simultaneously  with  the 
occurrence  of  the  obstruction,  in  which  case 
it  is  due  to  the  shock  of  the  injury  inflicted. 
Both  the  vomitmg  which  occurs  a  little  later 
in  acute  obstruction,  and  that  in  chronic  cases 
much  more  tardily,  recur  with  greater  or  less 
severity,  although  with  sometimes  compara- 
tively long  intermissions.  This  vomiting, 
and  its  characteristic  featm-e  of  being  liable 
to  become  fasculent,  have  been  differently 
explained.  It  is  undecided  how  far  the  ob- 
struction causes  the  usual  peristalsis  to  be 
reversed  (anti-peristalsis),  or  how  far,  aided 
by  the  distension  of  the  bowel  above  and  the 
glandular  secretion  poured  out,  it  converts 
the  usual  passage  of  intestinal  contents  into 
two  currents — one,  peripheral,  in  the  natural 
direction  up  to  the  point  of  obstruction,  and 
the  other  central  or  axial,  which  pours  the 
intestinal  contents  into  the  stomach.  As  a 
general  rule,  the  higher  the  seat  of  obstruc- 
tion, and  the  more  acute  the  cause,  the  more 
severe  is  the  sickness,  and  the  more  fre- 
quently does  it  reciu'.  When  the  obstruction 
is  high  up  in  the  small  intestine,  the  vomit 
is  usually  bilious  and  offensively  som',  but 
without  the  fcetor  of  fffices.  When  vomit 
has  been  retained  for  any  time,  as  when  the 
patient  is  under  the  influence  of  opiates,  it 
may  have  had  time  to  decompose  and  to 
acquire  a  fsculent  odour  (Treves).  Again, 
true  stercoraceous  vomit  may  come  from 
the  lower  ileum  as  well  as  from  the  colon, 
for  the  contents  of  the  lower  ileum  may,  in 
the  natural  state,  have  all  the  characters  of 
faeces.  Moreover,  great  distension  of  the  in- 
testine may  render  the  ileo-caecal  valve  in- 
efdcient  to  prevent  regurgitation  from  the 
large  into  the  small  intestine. 

(4)  Constijiation.— This  may  be  absolute 
from  the  first,  even  to  the  passage  of  flatus, 
in  acute  complete  intestinal  obstruction,  as 
in  that  due  to  bands,  apertures,  volvulus,  or 
gaU-stone. 

In  other  cases,  where  the  strangulation  is 
less  abrupt  and  severe,  or  where  the  intestine 
by  some  peristaltic  movements  frees  itself  for 
a  time,  faecal  evacuations  may  be  passed  for 
a  while ;  and  a  careful  inspection  of  these, 
especially  as  to  presence  of  bUe,  consistency, 
faeculent  odour,  &c.,  may  give  valuable  infor- 
mation as  to  the  degree  and  seat  of  the  ob- 
struction. In  intussusceptions,  especially  in 
the  more  chronic  cases,  the  bowel  is  rarely 
altogether  impermeable  at  first,  though  later 
it  becomes  so  from  the  effect  of  inflammatory 
swelling.  In  such  cases  there  is  a  period  in 
which  small  quantities  of  feecal  matter 
mixed  with  blood  and  mucus  are  passed, 
fi-equently  with  much  tenesmus ;  later  on, 
blood  and  mucus  only  are  passed.  In 
strictures  of  the  bowel,  constipation  comes 
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about  comparatively  slowly,  being  here  re- 
placed by  irregular  actions,  a  tendency  to 
diarrhoea  alternating  with  one  towards  con- 
stipation, the  motions  being  altered  in  shape 
and  size,  with  passage  of  blood,  &c.  Later 
on,  constipation  may  be  rendered  absolute 
by  impaction  of  some  undigested  article  of 
diet,  or  by  a  twist  or  kinlj  of  the  bowel  above 
the  obstruction. 

First  among  the  causes  of  constipation 
comes  occlusion  of  the  bowel.  Another  very 
important  one  is  reflex  nerve  action.  Thus, 
in  cases  of  acute  strangulation,  the  consti- 
pation is  often  absolute  from  the  very  com- 
mencement, although  the  obstruction  may 
be  in  the  small  intestine,  and  much  faecal 
matter  may  still  be  lodged  below  the  point  of 
occlusion.  Again,  constipation  is  very  usual 
in  those  cases  of  partial  obstruction  of  the 
bowel  where  a  segment  is  suddenly  and 
severely  nipped.  This  is  well  observed,  as  a 
rule,  in  Littre's  hernia,  where  only  a  part  of 
the  circumference  of  the  bowel  is  involved  in 
the  strangulation.  Another  cause  of  consti- 
pation which  must  be  remembered  is  para- 
lysis and  exhaustion  of  the  intestinal  wall. 

The  following  fallacies  must  be  borne  in 
mind.  Even  after  complete  occlusion  has 
occurred  there  may  remain  in  the  bowel, 
below  the  seat  of  obstruction,  some  portion 
of  its  contents ;  and  the  secretions  of  the  mu- 
cous membrane  being  added,  the  evacuation 
of  these  by  natural  effort,  aided  by  enemata, 
may  give  rise  to  the  false  idea  that  the  occlu- 
sion is  not  complete,  or  that  relief  has  been 
obtained.  Again,  the  bubbling  away  of  an 
enema  must  not  be  mistaken  for  the  passage 
of  flatus.  Finally,  false  hopes  are  sometimes 
raised  by  the  passage  of  a  stool  shortly  before 
death.  If  this  has  come  from  above  the  ob- 
struction, it  may  be  due  to  some  sloughing 
which  has  taken  place  or  relaxation  of  spasm. 

(5)  Aspect  and  condition  of  the  abdomen  : 
Distension,  swelling,  meteorism. — The  de- 
gree of  distension  and  its  rate  of  onset  vary 
with  the  cause  and  site  of  the  obstruction, 
the  amount  of  vomiting,  the  food  taken,  &c. 
Thus,  in  acute  obstruction  of  the  lower  part 
of  the  ilemn,  distension  comes  on  rapidly 
and  severely ;  but  an  even  more  rapid  and  a 
severer  distension  is  seen  to  follow  on  one 
form  of  obstruction  of  the  large  intestine, 
namely,  volvulus.  In  obstruction  high  up  in 
the  ileum  or  jejunum,  the  epigastric  and  upper 
regions  appear  distended,  and  the  lower  ones 
sunk.  But  in  trying  to  diagnose  the  site 
of  the  obstruction  from  the  distension  the 
greatest  caution  must  be  maintained.  '  There 
is  a  difference  in  the  shape  of  the  abdomen 
when  distended,  according  as  the  arch  of  the 
colon  is  below  or  above  the  seat  of  obstruc- 
tion. In  the  former  case  the  belly  is  rounded, 
projecting  well  forwards,  but  with  compara- 
tively little  fulness  of  the  lateral  and  lumbar 
region.  In  the  latter  case  it  is  more  broad, 
and,  if  the  hand  be  placed  on  the  patient's 


loins  as  he  lies  in  bed,  a  feeling  of  resistance- 
is  experienced  which  is  wanting  when  the 
small  intestine  is  alone  distended'  (Fagge). 
But  the  same  writer  gives  us  the  following 
cautions  in  interpreting  signs.  Absence  of' 
fulness  in  the  course  of  the  colon  is  no 
absolute  proof  that  the  disease  is  high  up  in 
the  intestine.  Again,  the  presence  of  fulness 
in  the  course  of  the  colon  is  no  proof  that 
the  seat  of  the  obstruction  is  in  the  large 
intestine.  For  in  more  than  one  instance 
a  prominence  of  the  epigastrium  and  the 
appearance  of  a  large  horizontal  coil  have 
been  due,  not  to  the  transverse  colon,  but 
to  the  ileum,  dilated  until  it  rivalled  the 
colon  itself.  The  presence  of  meteorism  is, 
when  rapid  and  severe,  most  dangerous  and 
distressing. 

Apart  from  the  above  distension  from  ac- 
cumulation of  intestinal  contents,  certain 
locaUsed  swellings  in  the  abdomen  may  be 
occasionally  recognised.  Thus,  intussuscep- 
tion commonly  gives  rise  to  an  elongated 
sausage-shaped  swelling  lying  in  the  course  of 
the  large  intestine.  Stricture  of  the  sigmoid 
may  sometimes  be  felt  in  a  patient  with  a 
thin,  relaxed  abdominal  waU,  as  an  indistinct 
localised  thickening.  Other  instances  of 
tumour  are  very  rarely  met  with.  The  fat- 
loaded  abdominal  walls  usually  met  with  in 
a  sufferer  from  impacted  gall-stone  prevents 
this  cause  of  obstruction  being  felt  by  palpa- 
tion. A  localised  swelling  will  be  of  more- 
value  as  a  guide  if  pain  has  also  been  referred 
definitely  to  this  same  particular  spot.  A 
number  of  coils  of  small  intestine,  matted 
together  by  adhesion,  may  form  a  kind  of 
tumour,  and  localised  dulness  on  percussion 
has  been  caused  by  collapsed  coils  of  small 
intestine  grouped  together  below  an  obstruc- 
tion (Treves). 

(6)  Peristalsis. — The  fact  that  the  move- 
ments of  the  intestine  can  be  clearly  recog- 
nised in  some  cases  may  be  of  much  help  in 
the  diagnosis.  One  coil  may  be  seen  rising 
up  and  becoming  prominent,  and  then  sink- 
ing down  and  giving  place  to  another,  and 
sometimes  waves  of  action,  as  it  were,  seem 
to  pass  along  a  considerable  length  of  bowel. 
Such  movements  recur  at  irregular  intervals, 
and  are  accompanied  by  gurgling  noises  (bor- 
borygmi)  and  sensations,  and  by  exacerba- 
tion of  suffering.  This  peristalsis,  as  Dr. 
Fagge  pointed  out,  is  characteristic  of  the 
chronic  varieties  of  obstruction,  in  which  the 
coats  of  the  bowel  have  undergone  hyper- 
trojihy.  It  also  indicates  an  absence  of  peri- 
tonitis. WhUe  peristaltic  movements  are 
much  more  often  seen  in  the  small  than  in 
the  large  intestine,  they  may  sometimes  be- 
observed  in  the  latter.  Dr.  Fagge  also  pointed 
out,  as  worthy  of  especial  note,  that  the  large 
intestine,  when  distended,  does  not  continue 
to  lie  horizontally  across  the  upper  part  of 
the  abdomen,  but  bends  downwards,  and  may 
form  a  broad  loop,  lying  vertically  and  (with 
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the  dilated  ascending  and  descending  colon) 
filling  the  whole  front  of  the  abdomen.  On 
the  other  hand,  the  coils  of  the  ileum  are, 
imder  similar  circumstances,  generally  ar- 
ranged transversely ;  and,  as  these  coils  are 
often  quite  as  broad  as  the  transverse  colon, 
the  uppermost  one,  lying  horizontally  just 
below  the  ribs,  may  easily  be  mistaken  for 
that  part  of  the  large  intestine. 

(7)  Diminution  of  urine. — In  acute  ob- 
struction the  urine  is  diminished  in  quantity. 
This  fact  has  been  differently  explained.  The 
late  Dr.  Barlow  considered  that  it  jjointed  to 
a  site  of  obstruction  high  up  in  the  jejunum, 
the  area  for  the  absorption  of  fluid  being  thus 
much  dimmished.  Later  on,  Dr.  Habershon 
attributed  it  to  the  urgency  of  the  vomiting 
which  occurs  in  acute  obstruction  high  uj). 
Dr.  Fagge,  foUowmg  Dr.  Sedgwick,  argued 
that  this  symptom  is  merely  one  of  the 
phenomena  of  collapse,  and  will  occur  in  all 
forms  of  intestinal  obstruction,  whatever  their 
seat,  in  which  collapse  is  present.  But  as  it 
is  obstruction  of  the  small  intestine  in  which 
collapse  is  often  present,  while  in  that  of  the 
large  bowel  it  seldom  occurs,  suppression  or 
diminution  of  urine  is  common  in  the  former, 
rare  in  the  latter,  condition.  When  the  ob- 
struction is  low  down  there  is  no  marked 
diminution  in  the  quantity — there  may  even 
be  an  excess — of  limpid  uruae,  with  some- 
times a  difficulty  in  voiding  it. 

(8)  General  aspect  and  STjmjjtoms, — In 
cases  of  acute  obstruction,  often  from  the 
first,  and  in  the  later  stages  of  both  acute 
and  chronic  obstruction,  the  general  aspect 
of  the  patient  is  more  or  less  characteristic. 
A  condition  of  collapse  frequently  occm-s ; 
and  when  this  appears  early  it  is  due  to  the 
shock  of  the  injury,  and  is  usually  propor- 
tionate to  the  nerves  and  the  amoimt  of  in- 
testine involved,  being  more  marked  in  the 
case  of  the  small  than  of  the  large  intestine ; 
and,  above  all,  to  the  abruptness  and  severity 
of  the  obstruction.  The  countenance  is  ex- 
pressive of  anxiety  and  distress ;  the  eyes  are 
simk,  often  with  dark  cncles  round  them,  the 
nose  pinched,  the  cheeks  hollow,  the  lips  pale 
or  purplish,  and  the  complexion  faintly  livid ; 
the  general  surface  is  cool  or  cold  (the  ears, 
forehead,  nose,  and  feet  first  becoming  cold), 
and  often  covered  with  a  clammy  perspira- 
tion. Although  the  mental  faculties  are  as 
a  rule  undisturbed,  there  is  a  disposition  to 
torpor,  from  which  the  sufferer  is  from  time 
to  time  aroused  by  exacerbations  of  pain,  or 
recmrence  of  vomiting.  The  pulse  is  fre- 
quent and  small,  and  towards  the  end  be- 
comes thready.  The  temperature  is  rarely 
above  normal  imless  peritonitis  sets  in  ;  usu- 
ally it  is  normal  or  subnormal,  sometimes 
falling  to  a  marked  extent.  Sometimes  there 
is  more  or  less  dyspnoea,  which  may  be  ex- 
plained in  part  by  pressure  upwards  of  the 
diaphragm  by  the  distended  bowel  below,  and 
the  latter  cause  often  gives  rise  to  distressing 


hiccough.  The  voice  varies,  being  feeble  or 
whispering,  or  strong  and  ftill  quite  up  to 
the  end.  The  tongue  becomes  red,  and  later 
dry  and  brown.  Towards  the  close  there  is 
often  a  combined  odour  of  offensive  sweetness 
and  decomposition  in  the  breath.  The  pa- 
tient suffers  from  severe  and  constant  thirst, 
which  often  he  fears  to  assuage  lest  vomiting 
should  be  provoked. 

In  most  cases  the  course  is  one  of  pro- 
gressive emaciation,  weakness,  and  exhaus- 
j  tion,  the  end  being  often  preceded  by  peri- 
tonitis. In  some  exceptional  cases  death  has 
been  preceded  by  mild  delirium  and  coma ; 
and  in  others,  still  more  exceptional,  by 
violent  delirium  and  convulsions,  the  latter 
being  especially  liliely  to  be  met  with  in  little 
children  suffering  from  intussusception. 

Course,  Complications,  and  Termina- 
tions.— In  the  acute  forms  of  intestinal  ob- 
struction the  prospect  of  recovery  is  extremely 
slight ;  perhaps,  in  the  large  majority  of  cases, 
it  would  be  just  to  say  that  practically  there 
is  none  at  all.  And  here  a  word  must  be 
said  as  to  those  extremely  rare  instances  of 
spontaneous  recovery  which  have  occmred 
from  time  to  time  imder  every  form  of  acute 
obstruction,  volvulus  only  excepted.  Very 
much  of  the  value  of  these  cases  has  been 
lost  by  their  after-histories  not  being  pub- 
lished, chances  thus  being  lost  of  our  know- 
ing in  what  cases  of  certainly  mechanical 
obstruction  spontaneous  recovery  is  really 
possible.  In  the  second  place  there  is  strong 
reason  to  believe  that  in  several  of  these 
cases  the  diagnosis  has  been  at  fault,  the  real 
cause  of  mischief  being  peritonitis,  e.g. 
starting  fi-om  the  csecmn  or  its  appendix,  or 
one  originating  in  tubercular  mischief,  an 
enteritis,  and  not  one  of  mechanical  ob- 
struction. 

In  the  more  cluronic  forms  of  obstruction, 
with  the  exception  of  those  dependmg  upon 
impaction  of  fteces,  and  some  others,  perhaps 
(as  chronic  intussusception),  death,  though 
considerably  longer  delayed,  ensues  sooner 
or  later,  in  spite  of  temporary  rehef  afforded 
by  operative  measures  or  in  other  ways. 

In  cases  of  acute  strangulation,  in  which 
the  occlusion  has  been  sudden  and  complete 
from  the  first,  and  in  which  timely  rehef  has 
not  been  obtained,  the  average  duration  has 
been  foimd  to  be  from  three  or  fom'  to  five 
or  six  days.  In  the  cases  reported  as  fatal 
within  a  few  hom-s,  it  is  possible  that  the  case 
has  been  one  of  perforation  of  the  intestine 
or  stomach,  rather  than  one  of  obstruction  of 
the  bowels  (Fagge).  Where  the  case  is  one 
of  incarceration  at  first,  followed  by  actual 
strangulation,  death  may  not  occm:  imtil 
after  the  lapse  of  eight  or  ten  days.  In 
cases  of  constriction  or  compression  in  which 
complete  occlusion  has  come  about  gi'adually, 
or  even  has  not  been  finally  established,  the 
duration  of  life  varies  greatly  according  to 
the  complications  which  arise,  and  it  may 
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be  prolonged  for  weeks  or  even  months.  So, 
too,  in  cases  of  strictiire  of  the  large  intes- 
tine, where  the  patients  are  of  average  intel- 
ligence, when  they  avail  themselves  regularly 
of  medical  supervision,  and  are  amenable  to 
the  directions  given,  especially  in  the  matter 
of  diet,  the  end  may  be  deferred  for  one  and 
a-half  or  two  years  or  more. 

The  complications  and  accidents  that  are 
liable  to  occur  are:  Peritonitis  starting  from 
the  seat  of  the  lesion,  and  more  or  less  rapidly 
spreading  and  becoming  general ;  enteritis ; 
ulceration  and  perforation  of  the  bowel ; 
sloughing  of  the  strangulated  or  intussus- 
cepted  portions ;  hasmorrhage  into  the  peri- 
toneal cavity  or  into  the  bowel ;  sudden 
asphyxia  or  broncho-pneumonia,  due  to  the 
entrance  of  vomit  into  the  air  -  passages ; 
pysemia  or  septicsemia  from  the  absorption 
of  decomposing  material;  gradual  asphyxia 
from  the  interference  with  respiration  by 
abdominal  distension ;  anaemia ;  coma ;  and 
syncope  from  cardiac  depression  and  cerebral 
anaemia. 

Diagnosis. — Nowhere  does  successful  treat- 
ment depend  more  intimately  on  correct- 
ness of  diagnosis  ;  nowhere  is  a  correct  dia- 
gnosis more  invariably  difficult ;  nowhere  is 
it  so  often  impossible.  We  can  only  hope 
to  arrive  at  it  by  careful  attention  to  the  fol- 
lowing points,  and  by  striving  to  keep  before 
us,  a  mental  picture  of  the  different  hidden 
possibilities  which  may  lie  at  the  root  of  the 
mischief. 

The  following  questions  must  be  con- 
sidered :  I.  Is  the  obstruction  acute  or 
chronic  ?  II.  Where  is  the  obstruction 
situated  ?  III.  WJiat  are  the  best  methods 
of  investigation?  IV.  What  are  the  dis- 
eases most  likely  to  be  mistaken  for  intes- 
tiyial  obstruction  ?  V.  Is  the  case  one 
favourable  or  unfavourable  for  operation  ? 
This  last  question  will  be  considered  later 
under  Treatment. 

I.  Is  the  obstruction  acute  or  chronic  ? 
The  symptoms  given  as  distinctive  of  the 
two  groups  are  often  misleading  when 
applied  to  individual  cases. 

(1)  Under  acute  obstruction  would  be  in- 
cluded the  following :  (a)  Strangulation  by 
bands  or  through  apertures  ;  ib)  volvulus  of 
the  colon  ;  (c)  acute  intussiasception ;  {d)  im- 
paction of  a  gall-stone  in  the  small  intestine. 

Symptoms. — Pain  sets  in  suddenly  at  a  de- 
finite time,  being  generally  referred  to  the 
neighbourhood  of  the  umbihcus,  whether 
agonising  or  colicky  ;  it  is  usually  paroxys- 
mal at  first,  but  tends  to  become  continuous. 
It  may  have  followed  an  unwise  meal,  going 
to  work,  some  straining  effort,  active  pur- 
gation, or  a  blow.  Vomiting  is  early  and 
severe — first  the  contents  of  the  stomach — 
then  bilious,  excited  by  any  effort  to  take 
food — and  ultimately  brownish,  foul-smeU- 
ing,  or  more  completely  stercoraceous.  Con- 
stipation is  absolute,  even  to  the  passage  of 


flatus,  though  small  scybalous  matter  may 
come  away  from  a  point  below  the  obstruc- 
tion after  enemata  or  straining  efforts  of  the 
patient.  The  abdomen  soon  becomes  dis- 
tended, but  its  form  presents  little  that  is 
really  distinctive  of  one  form  of  obstruction 
rather  than  another ;  this  being  largely  due 
to  the  facility  with  which  one  or  two  dis- 
tended coils  may  be  displaced  into  areas 
where  they  conceal  the  proper  contents,  and 
simulate  their  distension.  The  urine  is 
diminished  or  suppressed.  The  collapse,  the 
state  of  the  tongue,  pidse,  and  temperature 
are  as  already  stated. 

(2)  Under  chronic  obstruction  would  come : 
(a)  Stricture  of  the  large  intestine ;  (b)  con- 
tractions or  adhesions  obstructing  the  intes- 
tine (usually  small)  by  bending,  dragging 
on,  narrowing,  or  matting  up  one  or  more 
coils ;  (c)  stricture  of  the  small  intestine  after 
ulceration — traumatic,  tubercular,  or  malig- 
nant ;  {d)  chronic  inttissusception ;  (e)  ob- 
struction by  compression  of  growths  from 
outside  ;  (/)  faecal  impaction. 

Symptoms. — In  chronic  obstruction  these 
are  characterised  by  their  slow,  irregular  de- 
velopment. The  pain  comes  on  at  first  at 
long  intervals,  corresponding  to  troublesome 
attacks  of  constipation,  and  is  put  down  to 
'  attacks  of  wind,'  colic,  or  indigestion.  Even 
late  in  the  case  fixed  pain  is  often  absent ; 
but  pain  occurs  in  paroxysms  which  corre- 
spond to  attacks  of  peristalsis,  showing  the 
writhing  movements  of  intestine,  with  mus- 
cular fibre  hypertrophied,  and  as  yet  not 
stilled  by  peritonitis.  Constipation  is  for  some 
time  the  chief  trouble :  the  bowels  never  act 
satisfactorily  without  aperients.  Constipa- 
tion alternates  with  diarrhoea ;  or  broken 
up  or  narrowed  bits,  imsatisfactory  alike  in 
form  and  bulk,  are  passed  with  difficulty, 
accompanied  by  much  flatus  and  some  loose 
motion.  After  one  or  more  attacks  of  ob- 
struction more  or  less  complete,  the  con- 
tracted lumen  of  the  bowel  may  be  absolutely 
blocked.  Vomiting  is  often  long  deferred, 
and  the  patient  may  keep  comparatively  well 
(with  clean  tongue,  sleeping  well,  and  takuig 
food),  even  when  his  condition  has  become 
one  of  great  danger. 

WhUe  the  above  description  applies  to 
well-marked  acute  and  chronic  obstruction 
respectively,  the  two  forms  do  not  always 
fall  into  such  distinct  groups.  Further,  the 
above  terms  do  not  always  correspond  to 
obstruction  of  the  small  and  obstruction  of 
the  large  intestine.  All  the  symptoms  of 
chronic  obstruction,  lasting  over  six  months, 
may  be  presented  by  a  case  of  obstruction  of 
the  Ueum  from  cancerous  puckering  of  its 
mesentery ;  while,  on  the  other  hand,  every 
symptom  of  the  acutest  obstruction  of  the 
small  intestine,  ending  fataUy  in  four  days, 
may  be  shown  by  a  volvulus  of  the  sigmoid 
(Fagge).  Again,  the  greatest  difficulty  in 
deciding  between  acute  and  chronic  obstruc- 


INTESTINAL 

tion  may  be  caused  by  a  patient,  whose  age 
suggests  malignant  stricture  of  the  large  in- 
testine, and  in  whom  absolute  constipation,  a 
greatly  distended  belly,  and  evident  peri- 
stalsis call  loudly  for  relief,  definitely  de- 
claring that  the  constifiation  is  merely  a 
matter  of  a  few  days,  and  denying  absolutely 
any  previous  attacks  of  constipation  or  ob- 
struction. Finally,  there  is  a  third  class  in 
which  an  attack  of  acute  obstruction  super- 
venes upon  symptoms  indicating  a  chronic 
obstruction.  Such  condition  most  frequently 
occurs  in  patients  with  maUgnant  stricture, 
or  with  coils  matted  together  by  adhesions, 
with  chronic  intussusception,  or  gradual 
occlusion  of  the  lumen  of  the  bowel  by  a 
growth  within  or  outside  its  walls,  the  actual 
obstruction  being  brought  about  by  some 
sudden  blockmg,  as  by  a  fx'cal  mass,  or  by 
kinking  or  bending  of  the  bowel  above.  The 
chief  help  in  the  diagnosis  is  given  by  exami- 
nation of  the  patient's  history.  There  will 
usually  be  an  account  of  symptoms  pointing 
to  chronic  obstruction,  with  previous  less 
severe  attacks. 

II.  Where  is  the  obstruction  situated  ? — 
It  may  be  said  at  once  that  a  case  of  chronic 
obstruction  is  usually  one  of  the  following:  (a) 
Strictm'B  in  rectum,  sigmoid  flexure,  splenic 
or  hepatic  flexure  ;  (b)  strictmre  of  the  small 
intestine  from  mischief  within  its  lumen,  or 
from  matting,  kinking,  or  dragging  on  it  by 
adhesions,  &c.,  outside  ;  (c)  chronic  intussus- 
ception ;  (d)  fsDcal  impaction.  Of  the  above, 
obstruction  of  some  point  in  the  left  side  of 
the  arch  of  the  large  intestine  is  by  far  the 
most  frequent. 

With  regard  to  acute  obstruction,  usually 
in  the  small  intestine,  it  must  be  confessed 
that  it  is  very  frequently  quite  impossible  to 
go  beyond  localising  it  in  the  smaD  intestine. 
It  has  been  shown  that  the  urgency  of  the 
chief  symptoms  is  not  related  to  the  seat  of 
the  obstruction,  but  to  its  severity.  No  doubt 
obstruction  high  up  in  the  small  intestine 
will  in  many  cases  be  accompanied  by  earlier 
vomiting,  but  less  likely  to  become  faeculent. 
Distension  of  the  abdomen  will  be  less  in  a 
case  like  the  above  than  in  one  where  the 
obstruction  is  low  down  in  the  ileum.  The 
ni;merous  fallacies  which  may  beset  us,  de- 
pending on  the  amount  of  food  taken,  the 
influence  of  drugs,  the  erratic  manner  in 
which  one  or  two  coils  may  cause  distension 
of  an  area  at  some  distance  from  their  proper 
habitat,  must  be  borne  in  mind.  It  will  be 
wiser  to  be  content  in  acute  obstruction  with 
determining  whether  it  is  in  the  small  intes- 
tine, as  by  a  band ;  in  the  large,  as  in  vol- 
vulus; or  in  both,  as  an  acute  intussusception 
— and  to  remember  that  all  beyond  may  be 
blind  guesswork. 

III.  What  are  the  best  methods  of  inves- 
tigation ? — A  correct  diagnosis  can  often  only 
be  arrived  at  by  most  careful  attention  to 
the  followmg  points.    Trivial  as  some  may 
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seem,  all  or  any  may  be  of  the  utmost  im- 
portance ;  and  as  cases  of  acute  obstruction 
may  vary  every  hour,  carefully  repeated  ex- 
aminations may  be  needful  to  throw  light  on 
a  condition  which  was  quite  obscure  a  few 
hours  before. 

(a)  Tlie  History. — The  value  of  this  is 
often  nil,  but  the  smallest  point  may  some- 
times be  of  the  greatest  importance.  Thus 
(i)  previous  perito7iitis  may  lead  to  a  sus- 
picion of  strangulation  by  a  band,  or  by 
multiple  adhesions,  (ii)  Injury,  such  as  a 
kick  from  a  horse,  may  have  led  to  a  rup- 
ture and  subsequent  hole  in  the  omentum, 
thus  causing  later  on  a  seat  of  strangulation; 
or  to  obstruction  from  cicatrisation  of  some 
bruised  loop  of  intestine,  (iii)  An  imprudent 
meal  of  heavy  and  indigestible  food  may  de- 
termine the  occm-rence  of  obstruction,  by  the 
sudden  formation  of  gas  and  tm-bulent  peri- 
stalsis in  cases  of  peritoneal  adhesions,  or 
stricture,  by  causing  twisting  or  kinking, 
(iv)  Old-standing  hernia.  Adhesions  formed 
about  the  neck  of  an  inguinal  hernia  may 
strangle  a  loop  of  small  intestine  quite  in- 
dependent of  the  hernia. 

\b)  The  Symptoms. — These  are  next  to  be 
investigated.  The  symptoms  characteristic  of 
acute  and  chronic  obstruction  respectively, 
and  their  fallacies,  have  been  already  given. 

(c)  Physical  Examination.  —  The  most 
careful  and  thorough  examination  of  the  ab- 
domen by  palpation  and  percussion,  and  by 
exploration  of  the  rings,  the  rectum,  and,  if 
need  be,  the  vagina,  should  be  instituted  at 
the  earliest  practicable  period,  before  general 
abdominal  distension  or  the  supervention  of 
complications  has  obscured  the  indications 
lirst  presented.  The  form  of  the  abdomen  is 
to  be  first  studied.  Then,  any  fulness  which 
remains  locahsed,  especially  if  accompanied 
by  abiding  pain  in  the  same  place,  any 
limited  dulness,  any  repeated  upspringing  of 
one  or  more  coils  at  the  same  place  (espe- 
cially if  it  is  noticed  that  borborygmi  are 
arrested  here),  may  all  be  of  value  in  help- 
ing to  localise  the  seat  of  obstruction.  In 
some  cases  it  may  be  desirable  to  administer 
an  anaesthetic,  to  facilitate  the  examination  by 
relaxing  the  abdominal  muscles,  and  to  save 
additional  suffering.  But  this  step  may  be 
dangerous  if  vomiting  is  easily  excited.  With 
regard  to  the  rings,  the  regions  of  imibilical, 
inguinal,  femoral,  and  even  obturator  hernia 
should  be  carefully  scrutinised.  Not  only 
may  the  modesty  of  a  patient  have  led  to 
the  concealment  of  an  ordinary  hernia,  but 
possibly  a  smaU  knuckle  may  be  tightly 
strangled  in  the  neighbourhood  of  the  in- 
ternal ring,  or  in  the  canal,  or  the  lumen  of 
a  piece  of  intestine  may  be  partially  closed  in 
a  tiny  femoral  hernia.  As  to  the  need  of  a 
rectal  examination,  it  is  only  too  certain  that 
even  nowadays  this  method  of  examination 
is  still  too  much  neglected,  and  thus  intus- 
susceptions are  sometimes  overlooked  until 
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it  is  too  late  to  reduce  them  by  insufiflation  ; 
and  cases  of  malignant  stricture  are  allowed 
to  go  on,  and  treated  as  indigestion,  flatu- 
lence, or  constipation.  The  introduction  of 
the  whole  hand  into  the  rectum  has  been 
rightly  given  up  of  late  years ;  the  informa- 
tion it  gives  is  very  limited,  and  only  obtained 
at  grave  risk.  Exploration  per  vaginam  is 
often  no  less  needful  than  that  per  rectum. 

(d)  Use  of  Enemata  and  the  Long  Tube. — 
The  employment  of  these  methods  is  often  as 
useless  in  diagnosis  as  in  treatment.  Further, 
their  use  is  often  accompanied  by  danger, 
and  may  be  misleading  also.  Finally,  they 
frequently  weaken  and  distress  the  already 
sufficiently  handicapped  patient.  The  fol- 
lowing dangers  and  fallacies  accompany  their 
use :  (i)  An  obstruction  may  be  pervious  to 
fluid  from  below  and  not  from  above  (Fagge). 
In  such  a  case  the  fluid  pumped  through 
may  easily  add  to  the  accumulation  above 
this  point,  (ii)  When  the  abdomen  is  dis- 
tended, the  administration  of  large  enemata 
must  add  to  the  misery  of  the  patient,  (iii) 
Further,  the  passage  of  an  enema  tube  and 
the  amount  that  can  be  injected  may  be 
misleading  also.  Thus,  it  is  well  known  that 
the  tube  may  be  stopped  by  a  fold  of  mucous 
membrane ;  or  it  may  double  on  itself,  thus 
leading  to  the  belief  that  no  obstruction  ex- 
ists within  reach.  Dr.  Brinton  thought  that 
with  a  maximum  injection  of  a  pint  the 
obstruction  might  be  referred  to  a  point  not 
lower  than  the  upper  end  of  the  rectum ; 
one  and  a-half,  two,  and  three  pints  belong- 
ing to  corresponding  segments  of  the  sigmoid 
flexure.  But  it  is  obvious  that  the  sources  of 
fallacy— leakage,  admission  of  air,  the  varying 
capacity  of  the  rectum  in  different  patients, 
&c. — are  numerous.  The  use  of  enemata 
will  again  be  alluded  to  under  Treatment. 

IV.  What  are  the  diseases  most  likely  to 
be  mistaken  for  intestinal  obstruction  ? — 
Of  these,  the  most  important  in  frequency 
and  gravity  is  peritonitis — especially  that 
form  due  to  mischief  in  the  caecum  or  the 
appendix,  or  a  peritonitis  of  tubercular  origin. 
Pain,  vomiting,  constipation,  and  tenderness 
may  all  be  present  and  lead  to  the  greatest 
difticulty  in  diagnosis.  The  points  most  likely 
to  help  are  the  following  :  (1)  The  previous 
history.  Thus,  though  the  onset  may  appear 
to  be  sudden,  there  wOl  very  likely  have 
been  attacks  of  '  stomach-ache,'  irregular  ac- 
tion of  the  bowels,  and  tenderness  in  the  right 
iliac  region.  (2)  The  temperature.  This  is 
usually  high  in  acute  peritonitis ;  but,  un- 
less the  case  is  seen  early,  it  may  be,  as  in 
intestinal  obstruction,  inclined  to  subnormal 
if  prostration  or  collapse  have  set  in.  (3)  The 
vomiting  is  usually  less  urgent  in  peri- 
tonitis, and  more  rarely  fseculent.  (4)  The 
constipation  is  less  absolute.  (5)  There  is 
usually  diffused  tenderness  and  distension  in 
peritonitis.  (6)  There  is  no  ^eris^aisis.  (7)  The 
abdomen  in  peritonitis  is  often  '  smooth,  firm. 


and  barrel-like  '  (Hutchinson).  Other  condi- 
tions occasionally  simulating  intestinal  ob- 
struction are  lead  colic,  hepatic  or  renal 
colic,  enteritis  :  conditions  bringing  about  an 
arrest  of  action  but  not  mechanical  obstruc- 
tion, and  to  be  distinguished  by  the  history 
and  progress  of  the  case. 

Treatment. — Methods  of  treatment  will 
be  first  described,  as  tentative  measures  for 
relief  are  often  called  for  before  any  definite 
conclusion  as  to  the  precise  cause  of  the 
trouble  can  be  arrived  at. 

A.  Non-Opeeative  Treatment. — 1.  Pur- 
gatives.— As  a  rule  almost  without  exception, 
in  acute  or  subacute  cases,  the  use  of  all 
kinds  of  purgatives  is  to  be  emphatically 
condemned.  They  aggravate  symptoms ; 
while  they  are  liable  to  Ught  up  quiescent 
into  acute  trouble,  and  convert  chronic  mis- 
chief into  acute.  Threatening  sloughing  or 
perforation  may  also  be  rendered  imminent. 
It  is  only  where  aU  urgent  symptoms  have 
subsided,  or,  in  more  chronic  cases,  where 
there  is  no  evidence  of  peristalsis  or  of 
peritonitis,  that  mild  laxatives,  especially 
some  saHnes,  often  prove  of  great  value,  but 
great  caution  is  necessary  in  their  adminis- 
tration. These  points,  together  with  the  use 
of  stronger  aperients  in  obstruction  from 
faecal  impaction,  will  be  alluded  to  later. 

2.  Sedatives. — Opium  and  belladonna,  con- 
jointly or  separately,  are  the  most  useful  and 
reliable  medicines  we  possess,  as  in  the  usual 
combination  of  opium  gr.  5— gr.  1,  and  extract 
of  belladonna  gr.  ^-gr.  \,  every  three  or  four 
hours.  But  it  must  be  remembered  (1)  that 
our  knowledge  of  the  action  of  these  drugs 
on  the  inhibitory  and  accelerating  nerves 
of  the  intestine  is  by  no  means  complete. 
(2)  That  we  are  here  especially  in  the  dark. 
Thus,  if  we  could  tell  the  nature  of  the  ob- 
struction, how  the  coUs  lay,  and  which  of 
them  were  capable  of  usefully  directed  peri- 
staltic action,  we  might  usefully  employ 
belladonna  in  large  doses.  In  other  cases, 
where  ulceration  might  be  threatening,  opium 
alone  would  be  employed.  (3)  That  while 
opium  undoubtedly  allays  the  pain,  checks 
violent  and  hurtful  peristaltic  movements  of 
the  intestines,  dulls  the  acuteness  of  the 
patient's  mind  constantly  alive  to  his  anxie- 
ties and  distress,  while  it  promotes  sleep 
and  thus  husbands  his  strength,  it  is  an  en- 
tire mistake  to  speak  of  opium  by  the  often- 
quoted  phrase  '  as  our  sheet-anchor  '  in  ia- 
testinal  obstruction.  It  may  dangerously 
modify  symptoms  and  signs  ;  thus,  a  patient 
drugged  with  opium  may  be  quite  unaware 
that  the  tenderness  of  his  abdomen  is  in- 
creasing. It  may  apparently  sO  improve  the 
condition  that  an  operation,  later  on  proved 
beyond  a  shadow  of  a  doubt  to  have  been 
the  patient's  only  hope,  is  put  off  till  it  is 
too  late.  In  other  words,  while  symptoms 
are  lessened,  the  condition  of  the  intestine 
may  be  hoiirly  getting  worse.     (4)  Adult 


INTESTINAL  OBSTRUCTION 


1003 


patients  often  show  remarkable  susceptibility 
to  belladonna;  and  the  excitement  which 
may  foUow  an  over-use  of  this  drug  in  these 
cases  may  be  most  harmful  to  the  patient. 
(5)  In  administering  opium  and  belladonna 
we  must  be  content  with  the  smallest  pos- 
sible doses,  especially  of  the  former.  In  other 
words,  the  patient  must  be  judiciously  pre- 
scribed for,  and  not  drugged.  Later  on,  when 
operation  is  declined  or  set  aside,  it  may  be 
needful  to  give  opium  in  larger  doses,  espe- 
cially if  peritonitis  be  present.  (6)  There  is  a 
certain  class  of  adult  cases  of  intestinal  ob- 
straction  in  which  belladonna,  in  much  larger 
doses  than  are  iisually  tried,  has  been  most 
successful.  Thus,  in  more  chronic  cases,  one 
or  two  gi'ains  of  extract  given  every  hoiu* 
till  from  five  to  fourteen  grains  have  been 
taken,  have  been  followed  by  relief  (Kerr, 
Brit.  Med.  Journ.,  ii.  1878,  p.  307). 

Opium  and  belladonna  should  be  adminis- 
tered by  the  mouth  in  the  absence  of  contra- 
indication ;  but,  if  vomiting  is  severe  and  fre- 
quent, by  subcutaneous  injection  of  morphine 
and  atropine.  Their  administration  by  sup- 
pository is  the  least  satisfactory  of  all  methods 
in  cases  of  acute  obstnxction.  In  a  few  very 
acute  and  painful  cases  the  inhalation  of  an 
ansEsthetic  may  be  asked  for ;  it  must  always 
be  remembered  that  this  course,  while  tem- 
porarily relieving  suffering,  and  perhaps 
enabling  the  case  to  be  further  cleared  up, 
has  certain  inherent  dangers  of  its  own. 

3.  Diet. — Sufdcient  care  is  still  but  seldom 
taken  in  this  simple  matter,  and  the  patient 
is  allowed  to  add  needlessly  to  his  misery 
and  danger.  In  acute  obstruction,  when- 
ever the  diagnosis  is  suspected  or  established, 
it  is  much  best  to  cease  feeding  altogether 
by  the  mouth,  and  to  trust  to  nutrient  ene- 
mata.  The  small  intestine  and  the  stomach 
itself  are  Hable  to  be  gradually  filled  up 
by  an  ascending  column  of  fluid,  and  vomit- 
ing is  thus  constantly  impending ;  and  when  it 
has  already  set  in,  it  is  only  made  worse  by 
giving  food  by  the  mouth.  As  a  rule,  nothing 
whatever  should  be  given  by  the  mouth  save 
a  little  ice  in  small  cracked  pieces.  Nutrient 
enemata  may  be  made  on  some  such  plan 
as — milk  51],  brandy  or  port  wine  5ss.,  yolk 
of  one  egg,  with  liquor  pancreaticus  (IJen- 
ger)  5j  >  or  a  few  drops  of  diluted  hydrochloric 
acid  and  a  little  pepsin — the  whole  being 
gently  warmed,  but  not  cooked.  Simple 
enemata  of  strong  beef-tea,  onlj'  just  liquid, 
may  be  given  every  two,  three,  or  fom-  hoirrs. 
After,  or  in  place  of  either,  a  nutrient  zymi- 
nised  suppository  may  be  inserted.  Before 
an  enema  is  given,  it  must  be  ascertained 
that  the  rectum  is  empty.  Thirst  is  best 
met  by  the  use  of  ice  and  the  frequent 
moistening  of  the  patient's  lips.  Large  liquid 
enemata  sometimes  relieve  thirst  markedly, 
but  the  objections  to  these  have  already  been 
given.  When  it  is  clear  from  the  failing 
pulse,  the  fallmg  temperature,  the  cold  ex- 


tremities, the  dry  tongue,  and  most  foetid 
breath  that  trusting  to  nutrient  enemata  is 
not  sufficient,  limited  quantities  of  cham- 
pagne, brandy  and  soda-water,  or  some  kind 
of  meat  juice  must  be  given  by  the  mouth. 

4.  Enemata. — In  intussusception  andfsecal 
impaction,  and  in  cases  of  stricture  with  a 
faecal  block  above,  large  enemata  are  invalu- 
able ;  but  with  these  exceptions,  and  espe- 
cially in  all  acute  cases  of  obstruction,  they 
are  very  rarely  useful,  and  are  only  to  be 
employed  with  the  very  greatest  caution. 

5.  Local  ap2}lications. — Material  relief  is 
often  given  by  the  assiduous  use  of  quite  hot 
applications,  regularly  renewed,  on  lint  or 
flannel,  wrung  out  of  very  hot  water,  to 
which  preparations  of  opium,  belladonna,  and 
conium  or  hyoscyamus  have  been  added. 
Poultices  are  too  heavy,  and  quickly  get  cold. 
Turpentine  is  sometimes  applied  on  hot  flan- 
nels. It  has  the  objections  of  frequently 
slightly  blistering  the  skin,  thus  rendering  it 
tender  for  examination,  and  perhaps  inter- 
fering later  with  the  incision  of  an  operation. 
In  a  few  cases  the  patient  experiences  greater 
relief  from  local  cold,  as  by  cracked  ice  ap- 
plied at  frequent  intervals  between  two  layers 
of  flannel  tacked  together  with  a  few  stitches. 

6.  Electricity. — This  is  occasionally  of  ser- 
vice in  faecal  impaction. 

7.  Abdominal  taxis. — This  method  has 
been  strongly  advocated  by  Mr.  Hutchinson. 
He  believes  it  to  be  a  fact  that  the  con- 
ditions in  the  early  stages  are  such  as  to 
admit  of  the  very  easiest  repjlacement.  '  The 
first  point  is  the  full  use  of  an  anaesthetic  so 
as  to  obliterate  all  muscular  resistance. 
Next  (the  bowels  and  bladder  being  supposed 
to  be  empty)  the  siu-geon  wiU  forcibly  and 
repeatedly  knead  the  abdomen,  pressing  its 
contents  vigorously  upward,  downward,  and 
from  side  to  side.  The  patient  is  now  to  be 
turned  on  to  his  abdomen,  and  in  this  posi- 
tion to  be  held  up  by  four  strong  men,  and 
shaken  backwards  and  forwards.  This  done, 
the  trunk  is  to  be  held  feet  uppermost,  and 
shaking  again  practised  directly  upwards 
and  downwards.  Whilst  in  this  inverted 
position,  copious  enemata  are  to  be  given. 
The  whole  proceeding  is  to  be  carried  out  in 
a  bond  fide  and  energetic  manner.' 

Abdominal  taxis  to  the  extent  just  described 
has  not  hitherto  recommended  itself  to  the 
majority  of  English  sm-geons.  To  many 
minds  conditions  wOl  occm-  in  which  this 
procedure,  practised,  as  must  oe  the  case,  with 
a  certain  amount  of  violence,  though  care- 
fully and  skilfully,  will  do  harm  and  not  good. 
Thus,  if  it  does  not  release  a  loop,  it  may 
quite  possibly  drive  one  farther  on,  or  send 
more  than  one  beneath  the  obstruction.  Those 
who,  like  the  writers,  believe  that  in  many  of 
the  acuter  cases  softening  and  commencing 
sloughing  have  very  early  set  in  at  the  seat 
of  strangulation,  may  well  hesitate  to  recom- 
mend this  method.   Finallj-,  it  must  be  most 
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strongly  insisted  on  that  it  is  only  in  the 
very  early  stages  of  acute  obstruction  that 
this  method  of  abdominal  taxis  can  generally 
be  safely  used;  and  that  evidence  of  peri- 
tonitis, a  condition  notoriously  difficult  of 
diagnosis,  absolutely  contra-indicates  it. 

B.  Operative  Treatment. 

Surgical  Operations. — These  include — 
(1)  Abdominal  section;  (2)  Puncture ;  (3)  Colo- 
tomy.  Of  these,  colotomy  vs'ill  be  referred  to 
under  the  treatment  of  chronic  obstruction. 

1.  Abdominal  Section. — The  advisability 
of  this  procedure  is  a  matter  which  concerns 
physicians  as  well  as  surgeons,  and  especially 
the  practitioner  who  is  called  upon  to  meet 
one  of  these  most  grave  cases  single-handed. 

A  few  most  important  points,  many  of  them 
fallacies  still  unrecognised,  first  call  for  atten- 
tion :  (1)  Acute  and  chronic  obstructions  do 
not  always  faU  into  distinct  groups.  (2) 
Chronic  obstruction  often  puts  on  an  acute 
appearance.  (3)  The  demand  frequently  put 
forward  at  the  present  day  that  cases  of  acute 
intestinal  obstruction  are  surgical  only,  is  a 
mistake.  Not  only  are  there  difficulties  in 
distinguishing  between  acute  and  chronic 
obstruction,  but  the  existence  of  obstruction 
at  all  may  be  questioned.  The  possibihty  of 
typhlitis,  peritonitis,  or  enteritis  being  at  the 
root  of  the  mischief  has  been  already  alluded 
to.  But  it  is  right  that  a  surgeon  should  be 
called  in  as  early  as  possible,  not  because  he 
will  desire  to  operate  early  in  every  case,  but 
because  it  is  only  fair  that  he  should  see 
the  case  early  and  throughout.  If  the  time 
should  come  when  an  operation  is  decided 
upon,  the  surgeon  wOl  be  in  a  far  better  posi- 
tion than  when  called  in,  as  too  often  happens, 
late  in  the  case.  (4)  It  is  probably  a  mistake 
to  expect  a  large  proportion  of  successes,  even 
after  early  operations  for  intestinal  obstruc- 
tion. Many  leading  surgeons  have  held 
strongly  that  the  chief  cause  of  the  great 
mortality  after  operations  for  intestinal  ob- 
struction has  been  in  their  having  been  put 
off  too  long.  The  mistake  here  consists  in 
grouping  all  cases  of  acute  intestinal  obstruc- 
tion together  as  all  siiitable  for  operation. 
Now  ])ost-mortem  evidence  shows  that  a 
large  proportion  are  from  the  first  hopeless 
of  relief  by  operation,  others  becoming  hope- 
less so  early  in  the  ease  as  to  render  any 
operation  futile.  Thus,  with  regard  to  ope- 
rative treatment,  cases  of  acute  intestinal 
obstruction  may  be  divided  into  these  three 
groups :  {a)  Cases  probably  Jiopeless  from 
the  first— e.g.  some  cases  of  severe  volvidus 
of  sigmoid  and  colon;  some  cases  of  acute 
intussusception  in  infants;  and  cases  of 
complicated  snaring  or  matting,  as  in  peri- 
tonitis started  about  the  female  pelvic  or- 
gans, or  in  inflammation  around  mesenteric 
glands.  (6)  Cases  in  which  there  is  hope  of 
doing  good  by  operation — e.g.  cases  of  band, 
especially  the  single  band  in  yoimg  sixbjects  ; 
some  cases  of  intussusception,  and  of  internal 


hernia.  The  question  of  benefit  from  opera- 
tion in  acute  obstruction  is  intimately  boimd 
lip  with  these  two  points  :  (1)  the  impossi- 
bihty  of  making  an  accurate  diagnosis  of  the 
nature  or  the  site  of  the  obstruction  in  many 
cases ;  and  (2)  the  peculiar  structure  of  the 
parts ;  thus,  the  intimate  association  of  the 
intestine  with  the  nervous  system,  the  weak- 
ness and  easy  paralysis  of  its  propeUing 
power,  and  the  readiness  with  which  it  is 
strangled,  &c.  Finally,  amongst  the  condi- 
tions which  handicap  the  explorer  are  (a)  the 
tightness  with  which  his  hand  is  gripped  by 
the  abdominal  waU  here,  not  stretched  as  by 
a  large  ovarian  tumour ;  (b)  the  way  in  which 
distended  coUs  of  intestine  crowd  up  and  get 
in  the  way  ;  (c)  the  risk  of  fatally  disturbing 
parts  already  known  to  be  damaged ;  {d)  the 
condition  of  the  patient.  If  an  operation  is 
to  be  performed,  the  pulse  should  be  fair,  the 
temperature  not  falling,  the  abdomen  not 
much  distended,  and  with  sufficient  peristalsis 
to  make  it  probable  that  there  is  little  or  no 
peritonitis.  On  the  other  hand,  the  operation 
shovdd  not  be  performed,  as  it  too  often  is, 
on  the  merest  chance  of  rehef,  when  the  ab- 
domen is  enormously  tympanitic,  when  the 
temperature  and  pulse  are  falling,  and  the 
patient  passing  into  irrecoverable  collapse. 

The  Operation. — Only  the  chief  points  can 
be  noted  here.  The  bladder  being  emptied, 
and  the  abdominal  wall  shaved  and  cleansed, 
the  patient,  with  his  extremities  warmly  clad, 
is  placed  on  a  water-bed  fiUed  with  hot  water. 
Everything  that  can  possibly  come  withm 
the  field  of  operation  must  be  scrupulously 
cleansed  before  the  operation,  and  kept  aseptic. 
An  anaesthetic  being  given,  the  abdomen  is 
quickly  opened  along  the  linea  alba  below 
the  umbilicus ;  and  all  haemorrhage  being 
arrested,  two  or  three  fingers  are  introduced, 
and  the  following  possible  sites  of  strangu- 
lation first  looked  to  :  (1)  The  caecum,  its 
condition  of  distension  or  emptiness  telling 
whether  the  obstruction  is  below  or  above  it. 
(2)  The  inner  aspects  of  the  femoral,  inguinal, 
and  obtinrator  apertures,  to  make  sure  that  no 
tiny  hernia  exists,  imperceptible  from  the 
outside.  (8)  The  brim  of  the  pelvis,  as  bands 
of  omentum  are  often  fixed  hereabouts,  and 
also  because,  in  women,  local  peritonitis, 
originating  in  the  uterus  or  its  appendages, 
is  not  infrequently  the  source  of  the  obstruc- 
tion. If  the  above  search  with  two  or  three 
fingers  or  the  whole  hand  fads,  and  it  often 
will  when  distension  is  present,  embarrassing 
the  fingers  in  their  movements  and  obscuring 
the  relation  of  parts,  one  or  two  loops  which 
lie  nearest  the  wound  should  be  scrutinised 
and  followed  in  the  direction  of  increasmg 
congestion  and  distension,  thus  leading  to 
the  obstruction.  If  this  prove  fruitless,  the 
most  distended  portion  of  the  intestine  must 
be  drawn  out  (under  cover  of  a  new  towel, 
wrimg  out  of  hot  carbolic  acid  solution  1  in  60, 
or  of  boric  acid  2  per  cent.)  bit  by  bit  from  the 
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Tipper  part  of  the  wound  and  passed  in  again, 
after  examination,  into  the  lower  angle,  in 
such  a  way  that  at  no  time  are  more  than  five 
or  six  inches  of  intestine  exposed.  After 
drawing  out  and  replacing  some  feet  of  in- 
testine in  this  way,  it  is  probable  that,  owing 
to  the  increasing  congestion  or  resistance, 
the  surgeon  wiU  reach  the  obstniction.  An 
assistant  shoxild  hold  the  coil  from  which  the 
surgeon  starts  under  a  hot  sponge,  to  prevent 
the  same  gi'ound  being  traversed  a  second 
time.  If  after  five  to  ten  minutes'  search  the 
mischief  is  not  foimd,  the  surgeon  must  de- 
cide between  making  an  artificial  anus  and 
closing  the  wound,  or  allowing  all  the  coils  to 
prolapse  under  hot  aseptic  towels,  frequently 
renewed.  The  decision  must  turn  on  the 
condition  of  the  patient,  and  the  amount  of 
distension,  it  being  exceedingly  difficult  to 
get  distended  coils  back  into  their  home, 
and  the  needful  manipulations  necessarily 
producing  much  shock,  and  perhaps  inflicting 
serious  damage.  When  the  obstruction  is 
found,  it  must  be  dealt  with  according  to  its 
natm'e ;  thus  an  opening  (as  in  the  mesentery) 
nmst  be  stretched  with  the  finger-nail  and 
the  bowel  withdrawn ;  omental  bands,  if  not 
torn  through,  divided  between  two  chromic 
gut  ligatures  ;  any  diverticular  band  brought 
up  into  view,  and  divided  with  similar  pre- 
cautions, or,  if  the  patient's  condition  admits 
of  it,  resected  and  the  cut  ends  cleansed  and 
closed.  Intestinal  anastomosis,  by  Senn's 
plates,  or  Paul's  modification,  will  be  re- 
sorted to  where  the  choice  lies  between  re- 
section and  making  an  artificial  anus.  The 
best  mode  of  dealing  with  volvrdus,  intussus- 
ception, and  gaU-stone,  are  given  under  their 
respective  headings.  The  peritoneal  cavity 
must  next  be  cleansed,  if  needful,  either  by 
sponges  or  by  flushing  with  a  hot  solution  of 
boric  acid  or  salicylic  acid  (j  per  cent.),  or 
boiled  water,  introduced  by  an  irrigating 
tube.  In  these  cases  a  Keith's  tube  should 
be  introduced. 

la.  Formation  of  an  Artificial  Anus;  En- 
terotomy. — This  is  done  under  two  chief  con- 
ditions :  (rt)  When  the  operator  cannot  detect 
the  site  of  obstruction,  or  finds  that  he  can 
neither  deal  with  this  nor  perform  resection, 
lie  then  makes  an  artificial  am;s  in  the  middle 
line.  (6)  When  it  is  decided,  owing  to  the 
patient's  condition,  not  to  perform  an  ordi- 
nary abdominal  section,  but  to  relievo  the 
distension,  &c.,  by  opening  the  bowel  above 
tlie  obstruction,  Nelaton's  operation  is  usu- 
ally adopted.  Neither  is  more  than  pallia- 
tive ;  and  neither  should  be  resorted  to,  save 
when  other  steps  fail  or  are  impracticable, 
and  when  it  is  certain  that  the  obstruction  is 
low  down  in  the  small  intestine.  The  chief 
drawback  to  this  method  lies  in  the  extreme 
annoyance  the  patient  suffers  afterwards  from 
the  continual  escape  of  liquid  faeces.  If  when 
proposing  to  make  an  artificial  amis  it  is  ab- 
solutely needful  to  open  the  bowel  afc  once. 


this  may  be  effected  by  a  small  sharp  trocar, 
the  cannula  being  left  in  and  plugged,  or  by 
making  a  small  incision  in  the  gut,  turning 
the  patient  on  one  side,  and  washing  away 
the  escaping  ffeces  with  boiled  water. 

2.  Puncture  of  a  Distended  Coil  by  Trocar 
and  Cannula. — This  method  is  still  more 
merely  palliative  ;  it  is  done  still  more  in 
th  dark ;  and,  though  it  has  given  marked 
relief  in  some  cases,  it  is  not  without  serious 
risks.  While  in  a  very  few  cases  pimcture 
has  apparently  proved  curative,  there  is  no 
doubt  whatever  that  the  munber  of  cases  in 
which  this  method  has  been  fruitlessly  em- 
ployed, and  wliich  have  never  been  pub- 
lished, is  infinitely  greater.  It  shoiild  only 
be  employed  where  the  distension  and  pain 
are  very  gi-eat,  or  where  abdominal  section  is 
refused  or  unadvisable  ;  and  the  practitioner 
and  friends  should  be  made  well  aware  of  the 
risks.  The  chief  amongst  these  are  :  (a)  Not 
hitting  the  right  coil ;  thus  one  (though  dis- 
tended) may  be  hit  so  far  from  the  obstruc- 
tion as  to  give  no  real  relief.  In  not  a  few 
the  bowel  below  the  obstruction  may  be 
pimctured  (Treves),  (h)  The  puncture  may 
give  rise  to  no  real  rehef,  but  to  increased 
distress,  (c)  The  puncture  may  be  followed 
by  fatal  leakage  into  the  peritoneal  cavity. 

Varieties.  —  I.  Strangulation  by 
Bands  or  in  Apertures. — As  some  at 
least  of  these  depend  upon  the  results  of 
previous  inflammation,  it  is  important  to 
inquire  minutely  into  the  early  history. 

Anatomical  Characters.  —  The  bands 
causing  strangulation  may  be  adhesions  re- 
sulting from  peritonitis,  omental,  a  persis- 
tent Meckel's  diverticulum,  or  some  normal 
structiu'e  abnormally  attached.  In  any  case 
it  is  the  small  intestine,  and  usually  the  end 
of  the  ileum,  which  is  especially  liable  to 
become  thus  strangulated.  A  band  or  bands, 
sometimes  rounded,  sometimes  flattened, 
may  stretch  from  one  part  of  the  mesentery 
or  omentum  to  another,  or,  oftener,  may  be 
attached  by  one  end  to  the  omentum  or 
mesentery,  and  by  the  other  to  the  bowel 
(only  exceptionally  to  the  large  intestine), 
or  to  the  abdominal  wall  or  pelvis.  Much 
more  rarely  are  they  foimd  passing  from  one 
part  of  the  bowel  to  another.  The  broader 
adhesions  sometimes  present  slits  in  which 
portions  of  bowel  may  be  caught.  Similarly, 
ruptures  or  sHts  may  occur  in  the  omentum 
or  mesentery,  or  even  in  very  rare  instances 
in  the  suspensory  ligament  of  the  liver,  or 
broad  ligament  of  the  uterus.  The  lower 
attachments  of  the  omental  bands  are  usu- 
ally to  the  parietes  or  viscera,  to  the  brim 
of  the  pelvis,  or  to  near  the  inner  orifice  of 
one  of  the  rings.  Of  the  diverticular  bands, 
the  most  important  is  the  one  called  '  true,' 
which  is  due  to  a  persistent  or  partially  ob- 
literated vitelline  duct.  This  band  is  single, 
and  is  attached  at  one  end  to  the  ileum  from 
one  to  three  feet  from  its  termination  ;  its. 
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other  end  may  be  free  or  attached  in  the 
vicinity  of  the  umbilicus.  Its  structure  may 
be  like  the  intestine,  or  cord-like.  The  in- 
testine may  be  strangled  beneath  it,  when 
the  band  is  adherent  at  both  extremities,  or 
snared  and  knotted  up  by  it,  in  a  much  more 
complicated  way,  when  its  distal  end  is  free. 
Other  congenital  bands  may  arise  from  the 
omphalo-mesenteric  vessels.  Strangulation 
may,  much  more  rarely,  take  place  in  various 
forms  of  internal  hernia  (hernia  into  the  fora- 
men of  Winslow,  or  into  peritoneal  pouches, 
mesocolic,  duodeno-jejunal,  or  retro-perito- 
neal). 

Etiology. — Strangulation  of  the  small 
intestine  by  the  above-mentioned  bands  or 
apertmres  is  most  commonly  met  with  in 
early  adult  life,  the  average  age  being  from 
twenty  to  forty.  One  sex  does  not  appear 
more  liable  than  the  other,  except  in  the 
case  of  strangulation  by  diverticula,  which 
has  been  observed  about  twice  as  often  in 
the  male  as  in  the  female  subject.  The 
more  youthful  the  patient,  the  more  wUl  a 
true  diverticulum  suggest  itself.  But  stran- 
gulation is  not  unknown  in  much  older 
patients,  as  shown  by  the  subjects  of  hernias 
and  omental  bands. 

Symptoms. — These  are  similar  to  the  symp- 
toms already  described  under  Acute  Obstruc- 
tion. 

Treatment. ^ — -If  the  ordinary  measures 
fail,  the  surgeon  may  resort  to  abdominal 
section  with  much  hope — especially  if  the 
age  or  anything  in  the  history  pointing  to 
previous  peritonitis  make  it  probable  that  a 
single  band  is  present.  As  to  the  date  of  in- 
terference, the  earher  the  better,  before  the 
patient's  strength  is  lowered  by  vomiting, 
and  the  operation  rendered  additionaUy  diffi- 
cult by  distension. 

II.  Volvulus. — By  this  is  meant  a  folded 
or  twisted  condition  of  the  intestine,  which 
closes  its  canal.  In  one  form,  the  only 
common  one,  the  sigmoid  is  twisted  upon  its 
mesenteric  axis.  In  other  forms  the  intes- 
tine, again  usually  the  sigmoid,  is  intermixed 
with  some  adjacent  coil  of  small  intestine. 
Very  rarely  the  twist  takes  place  not  on  the 
axis  of  the  mesentery,  but  on  that  of  the 
intestine  itself.  A  few  cases  are  on  record  in 
which  the  small  intestine — e.g.  the  lower  part 
of  the  ileum — has  been  the  seat  of  the  volvulus. 

Symptoms. — In  addition  to  the  usual  symp- 
toms of  Acute  Obstruction,  there  are  cer- 
tain special  points  which  may  aid  in  the 
diagnosis.  The  patients  are  usually  adults ; 
and  constipation  has  most  likely  been  of  long 
standing  and  habitual.  The  symptoms  are 
urgent  (with  the  exception,  perhaps,  of  vomit- 
ing, which  may  be  less  marked  than  in  other 
forms  of  acute  obstruction),  and  may  end 
rapidly  in  death.  But  the  point  which  is 
likely  to  be  distinctive  of  volvulus  is  the 
urgent  distension  of  the  abdomen,  often  due 
to  one  or  more  huge  coils  of  large  intestine. 


The  diagnosis  may  perhaps  be  facilitated  by 
the  use  of  enemata.  Mr.  Treves  has  sug- 
gested that  the  passage  of  the  hand  under  an 
anaesthetic  into  the  rectum  might  clear  up 
the  case ;  but  the  attachment  of  the  meso- 
rectum  is  often  so  short  as  to  prevent  the  hand 
being  safely  passed  sufficiently  high  ;  and 
with  regard  to  the  same  surgeon's  suggestion 
that  auscultation  be  practised  along  the  colon 
while  enemata  are  given,  however  carefully 
this  be  attempted,  and  however  well  borne 
by  the  patient,  the  sound  of  the  entrance  of 
fluid  is  so  diffused  that  it  is  not  always  easy 
to  make  sure  of  its  presence  or  absence  in 
the  colon. 

Treatment.— While  the  usual  palliative 
treatment  should  be  enforced  at  once,  it 
must  be  remembered  that  all  treatment  is, 
in  acute  cases  of  this  kind,  most  unsatis- 
factory, owing  to  the  rapid  onset,  the  huge 
size  of  the  coils,  and  the  early  stage  at  which 
inflammatory  changes  set  in.  All  attempts 
to  reduce  the  volvulus  by  abdominal  section, 
except  in  the  very  earliest  stages,  are  likely 
to  be  futile,  and  perhaps  disastrous.  The 
distended  sigmoid  should  be  exposed  and  its 
contents  evacuated,  if  gaseous  by  a  trocar,  if 
fseculent  by  washing  them  away  as  they 
escape  by  a  stream  of  boiled  water.  If  the 
volvulus  can  now  be  thoroughly  reduced  the 
opening  may  be  closed  ;  if  not,  it  should  be 
converted  into  an  artificial  anus.  And  if  the 
practitioner  is  not  sure  that  the  distension 
is  sufficiently  relieved,  he  had  better  per- 
form a  lumbar  colotomy,  the  right  side  being 
chosen  if  the  caecum  needs  relief.  This  has 
been  done  as  a  primary  operation  with  com- 
plete success  in  three  cases. 

III.  Intussusception  or  Invagina- 
tion.— This  form  of  obstruction  is  most  im- 
portant, owing  to  its  frequency  in  early  life, 
its  rapid  fatality  in  many  cases,  and  the 
number  of  brilliant  successes  which  have 
foUowed  insufflation  and  abdominal  section. 

jEtiology. — Intussusception  is  the  most 
common  variety  of  obstruction  to  which  chil- 
dren are  liable,  about  one-fourth  of  the  cases 
on  record  having  occurred  during  the  first 
year,  and  more  than  one -half  during  the  first 
seven  years  of  life.  In  early  life  and  child- 
hood it  is  more  frequent  in  males.  Intus- 
susception would  appear  to  be  brought  about 
by  some  irregular  peristaltic  action  of  one 
part  of  the  intestine,  perhaps  conjoined  with 
inaction  of  another  part.  Sometimes  it  fol- 
lows severe  purging,  diarrhoea,  or  violent 
straining,  sometimes  the  presence  of  worms, 
or  a  polypoid  growth,  especially  in  the  lower 
ileum.  In  a  few  cases  it  has  followed  move- 
ments or  strain,  especially  during  the  dand- 
ling and  dancing  of  an  infant  upwards  and 
downwards  in  the  arms. 

Anatomical  Characters. — In  ordinary 
cases  a  transverse  section  wiU  show  three 
rings  of  bowel,  and  a  longitudinal  one  three 
layers  of  bowel  on  each  side.    The  external 
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of  these  three  layers  is  called  the  ijitmsus- 
cipiens  or  sheath,  the  middle  the  returnmg 
layer,  and  the  innermost  the  entering  layer, 
these  last  two,  taken  together,  forming  the 
intussxiscej^tmn.  Of  these  layers,  the  outer 
and  middle  have  mucous  surfaces  in  miitual 
contact,  and  the  middle  and  inner  have  serous 
ones  thus  opposed.  The  increase  of  the  in- 
tussusception takes  place  by  the  entering  and 
middle  layers  moving  ia  together,  and  drag- 
ging in  the  outer  one  after  them.  Thus,  while 
the  inner  bend  between  the  entering  and  the 
middle  layers  remains  the  foremost  part  of 
the  intussusception,  the  outer  bend  between 
the  middle  and  outer  layers  is  constantly 
changing.  Between  the  middle  and  inner 
layers  the  mesentery  or  mesocolon  or  both,  as 
the  case  may  be,  are  drawn  in.  This  fact 
determines,  from  the  first,  peculiarities  in  the 
sliape  of  the  intussusception ;  and,  later  on,  the 
compression  of  their  vessels  brings  about 
congestion,  ecchymosis,  swelling,  and  slough- 
ing. Thiis  the  traction  on  the  mesentery, 
often  considerable  as  the  invagination  in- 
creases, causes  a  curving  of  the  cylinder  of 
the  intussusceptum,  and  to  a  less  degree  that 
of  the  sheath,  towards  the  root  of  the  mesen- 
tery. It  also  may  pull  the  axis  of  the  intus- 
susceptum and  its  terminal  orifice  out  of  that 
of  its  sheath,  and  nearer  the  mesenteric  border 
of  the  intestine,  the  orifice  of  the  end  of  the 
intussusceptum  becoming  also,  by  the  trac- 
tion, slit-like.  Intussusceptions  occur  much 
more  frequently  in  some  parts  than  in  others. 
Thus,  when  the  small  intestine,  especially  the 
ilemn  and  lower  jejunum,  is  involved,  the 
enteric  variety  is  spoken  of  (30  per  cent.)  In 
the  ileo-cascal  region  two  forms  are  found  : 
(tt)  the  ileo-ccBcal  proper,  in  which  the  ileum 
and  CEECum,  preceded  by  the  valve  which  forms 
the  most  advanced  point  of  the  intussuscep- 
tum, pass  into  the  colon.  This  variety  forms 
44  per  cent. ;  it  may  attain  great  size,  the 
valve  reaching  as  far  as  the  anus,  and  being 
stUl  liable  to  be  mistaken  by  careless  ob- 
servers for  a  prolapsus  recti.  (6)  In  the  other, 
ileo-colic  (8  per  cent.),  the  lower  part  of  the 
ileum  is  prolapsed  through  the  ileo-caecal 
valve.  The  colic  variety  (18  per  cent.)  may 
occiu*  anywhere  in  the  large  intestine,  but  is 
most  fr'equent  in  the  descending  colon  and  I 
sigmoid  flexiure. 

Symptoms. — In  acute  intussusception  the 
onset  is  sudden ;  pain  is  an  early  symptom,  and 
of  a  colicky,  griping  character,  but  not  as  a 
rule  so  agonising  as  that  which  may  be  pro- 
duced by  a  band.  Lil^e  tenderness,  it  may 
here  be  a  guide  to  the  site  of  the  intussus- 
ception. Vomitmg  is  not  so  urgent  as  in 
strangulation  by  bands  or  other  conditions. 
And  the  same  is  true  of  constipation  :  this  is 
rarely  absolute ;  usually  it  is  replaced  by  a 
diarrhoea,  at  first  faecal,  then  fsecal  mingled 
with  blood-stained  mucus,  the  admixture  of 
faecal  matter  becoming  less  or  ultimately  ab 
sent  altogether.  Severe  tenesmus  and  strain- 


ing recur  at  frequent  intervals ;  and  these, 
with  the  absence  of  sleep,  and  the  inability 
to  take  food,  soon  exhaust  the  strength  of 
little  patients.  On  examination  of  the  abdo- 
men, a  firm,  cylindrical,  sausage-like  swell- 
ing can  be  distinctly  felt  as  the  intussuscep- 
tion-mass in  all  cases  of  ileo-caecal  intussus- 
ception. In  these  cases  it  may  traverse  the 
right  flank,  the  upper  part  of  the  abdomen, 
the  left  flank,  and  even  be  felt  p)er  anu?n,  or 
seen  projecting.  With  the  above  symptoms 
are  present,  to  a  varying  degree,  those  of 
shock  and  peritonitis. 

Under  the  name  of  chronic  in  tussuscep)tioyi 
are  included  those  cases  of  intussusception 
which  have  a  duration  of  one  or  more 
months.  Their  extreme  importance  is  shown 
in  the  words  of  Mr.  Treves — that  no  form 
of  intestinal  obstruction  offers  so  many  difli- 
ciUties  in  the  way  of  its  recognition,  and 
no  form  has  been  the  subject  of  more  error 
in  diagnosis.  This  form  appears  most  fre- 
quently in  adult  males.  Its  course  is  most 
irregular.  The  onset  is  sudden  only  in  about 
one-third  of  the  cases — a  point,  when  present, 
of  much  value  in  the  diagnosis  of  this  fi-om 
other  forms  of  chronic  obstruction.  Pain, 
seldom  severe,  may  be  entirely  absent  for 
long  intervals,  these  becoming  shorter  as  the 
disease  advances.  Vomiting  is  only  marked 
in  about  half  the  cases ;  it  is  ffeculent  only  in 
about  7  per  cent.  The  action  of  the  bowels 
varies  greatly.  As  a  rule  they  are  irregular, 
more  often  with  a  tendency  to  diarrhoea  than 
towards  constipation.  In  about  50  per  cent, 
a  bloody  discharge  fi'om  the  anus  may  be 
expected.  Distension  of  the  abdomen  is 
slight,  and  may  be  absent  save  during  attacks 
of  temporary  obstruction.  A  tumour  is  to 
be  felt  in  about  half  the  cases.  The  general 
condition  is  one  of  wastuig  and  anaemia,  the 
patient  not  infrequently  dying  of  marasmus. 

Course  and  Progress. — (1)  Acute.  Un- 
less relief  is  obtained,  the  case  will  end 
fataUy,  within  three  to  five  days  in  children, 
from  shock  and  exhaustion ;  in  infants  it  may 
be  in  a  much  shorter  time,  or  within  a  week 
or  ten  days  in  older  children ;  in  adults 
between  the  second  and  third  week.  These 
cases  lead  up  to  the  second  class  of  subacute 
I  cases,  in  which  life  may  be  prolonged  for 
three  or  four  weeks.  (2)  The  case  may  be 
more  or  less  chronic,  and  terminate  in  death 
only  after  a  period  of  several  weeks  or 
months,  from  wasting  and  exhaustion  or 
peritonitis  and  enteritis,  with  or  without 
perforation.  Lastly,  recovery  may  take 
place  after  slougliing,  separation,  and  evacua- 
tion of  the  invagmated  bowel.  This  last 
event,  of  great  interest,  but  by  no  means 
necessarily  curative,  is  extremely  rare  in 
children  imder  two.  It  has  occurred  propor- 
tionately in  20  per  cent,  of  ileo-cscal,  in  28 
per  cent,  of  colic,  and  in  6  per  cent,  of  enteric 
cases.  Its  most  frequent  period  of  occur- 
rence is  from  the  eleventh  day  to  the  period 
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between  the  third  and  fourth  week  (Leich- 
tenstein).  Briefly  stated,  it  is  brought  about 
by  adhesions  forming  between  the  invagi- 
nated  and  receiving  portions  of  the  bowel, 
and  death  of  the  intussusceptum  from  stran- 
gulation of  its  blood-supply.  In  most  of  the 
recorded  cases  it  has  been  some  portion  of 
the  small  intestine  that  has  come  away ;  in 
some  the  caecum  and  its  appendix  with  por- 
tions of  the  colon.  Sometimes  the  sloughed 
intestine  is  evacuated  in  shreds,  at  other 
times  in  its  entirety.  Wliile  this  result  is 
usually  met  with  in  acute  cases,  it  may  occiu* 
in  chronic  ones  that  end  acutely.  The  signs 
are  great  foetor  of  the  stools,  and  gangrenous 
shreds  of  intestine  foimd  in  them.  It  has 
been  already  said  that  this  process  can  by 
no  means  be  rehed  on  to  save  life.  The 
giving  way  of  the  adhesions,  and  faecal  ex- 
travasation, chronic  diarrhoea,  haemorrhage, 
pyeemia,  and,  later  on,  a  strictiure,  may  prove 
fatal. 

Treatment. — Acute  intussusception,  espe-  1 
cially  in  the  child  or  infant,  demands  prompt 
and  active  measures.  Opium  and  belladonna  j 
should  be  given  at  once  and  sufficiently  to  i 
check  undue  peristaltic  action  and  relieve  : 
pain.  The  abdomen  should  be  kept  covered 
with  hot  fomentations;  and  the  amount  of 
nourishment  given  by  the  mouth  should  be 
most  strictly  limited.  In  little  children  es- 
pecially, owing  to  the  rapidity  with  which 
their  strength  runs  down,  and  in  all  cases, 
so  as  to  enstu-e  a  condition  which  still  ad- 
mits of  replacement,  reduction  should  be 
attempted  as  early  as  possible.  Inflation 
should  be  preferred  to  injection  as  somewhat 
less  risky.  The  child  being  placed  fuUy  { 
xmder  an  anaesthetic,  and  its  pelvis  and  lower 
limbs  somewhat  raised,  the  nozzle  of  a  Lund's 
inflater,  a  rectal  enema-tube,  or  a  full-sized 
catheter  well  smeared  with  vaseline,  attached 
by  tubing  to  a  bellows,  is  carefully  passed 
mto  the  bowel.  The  nates  being  securely 
pressed  around  the  tube,  ah-  is  steadily 
pumped  into  the  colon,  while  the  surgeon 
keeps  one  hand  on  the  abdomen  not  only  to  ' 
prevent  over-distension,  but  also  to  watch 
for  any  receding  of  the  tumour  towards  the 
caecal  region.  With  regard  to  the  amount  of 
force  used,  replacement  of  the  bowel  can 
usually  be  effected  only  by  considerable  dis- 
tension of  the  whole  colon,  and  this  requires 
a  good  deal  of  rather  forcible  pumi)ing  to 
complete  it.  This  is  especially  the  case  with 
regard  to  the  last  few  amoimts  of  air  sent  in 
(Goodhart).  By  carefully  kneading  the  ab- 
domen so  as  to  facilitate  the  passage  of  air 
upwards,  and  thus  preventing  the  sudden 
over-distension  of  short  lengths  of  the  colon, 
the  above  risk  will  be  still  further  reduced 
(Taylor).  Inflation  faiUng,  if  the  condition 
of  the  patient  admit  of  it,  more  powerful 
means  may  be  made  use  of  by  connecting  the 
rectal  tube  with  an  improvised  water-cistern 
placed  high  above  the  bed,  a  more  equable 


and  forcible  distension  being  thus  obtained 
(Goodhart).  This  authority  points  out  that 
the  last  method  entails  a  greater  risk  of 
rupture  of  the  bowel,  but  that  the  end  justi- 
fies the  means,  considering  the  great  danger 
of  these  cases.  If  the  above  methods  fail, 
abdominal  section  should  at  once  be  resorted 
to  in  suitable  cases.  The  following  points 
are  here  important :  (a)  The  age.  In  in- 
fants under  a  year,  unless  reduction  is  early 
tried  and  quickly  successful,  the  prognosis  is 
very  desperate,  whether  an  operation  be  per- 
formed or  no.  (3)  The  condition  of  the 
patient  as  to  collapse,  Sc.  (y)  The  duror- 
tion  of  the  case.  In  the  majority,  especially 
in  chndren,  the  tendency  of  the  condition  is. 
to  strangulation  and  not  simply  incarceration, 
and  while  the  rapidity  of  the  strangulation 
varies  a  good  deal,  the  chances  of  inflation  or 
injection  are  small,  unless  in  recent  cases. 
(K)  It  is  thus  of  the  utmost  importance  tO' 
decide  whether  the  hoiuel  is  strangulated  or 
incarcerated.  Mr.  Hutchinson  points  out  that 
the  severity  of  the  symptoms  wiU  be  helpful 
here,  namely,  the  urgency  of  the  vomiting,  the- 
degree  of  the  constipation,  the  character  of 
any  stools  passed,  and,  above  all,  as  utterly 
incompatible  with  gangrene,  advance  of  the 
tumour  onwards. 

Only  the  chief  points  in  the  operation  can 
be  given  here.  The  peritoneal  cavity  being 
opened  by  a  median  incision  with  the  umbili- 
cus for  its  centre,  the  intussusception  is  found. 
For  a  few  minutes  careful  pressure  should 
be  made  on  this  to  diminish  the  oedema  and 
inflammatory  swelling,  before  any  attempts 
at  reduction  are  made  (Senn).  The  wound 
being  sufficiently  enlarged  so  as  to  admit  of 
two  fingers  of  each  hand,  and  the  small 
intestine  packed  away,  if  the  mass  cannot 
be  hooked  up  into  the  wound  it  must  be  re- 
duced in  situ.  This  can  be  done,  if  there  are 
no  adhesions,  either  by  traction  upwards  on 
the  upper  part  of  the  invagination ;  or,  as 
thought  better  by  Mr.  Hutchinson,  by  finding 
the  lower  part,  holding  the  ensheathing  part 
so  that  it  cannot  be  drawn  into  constricting 
folds,  and  backing  out  the  contained  bowel 
by  gentle  squeezing  movements  between  the 
finger  and  thumb.  These  movements  must 
be  continued,  and  the  finger  and  thumb 
gradually  shifted  upwards  along  the  gut  till 
every  atom  of  the  mass  is  reduced ;  this 
being  often  made  known  by  the  appearance  of 
the  vermiform  appendix.  Every  care  must  be 
adopted  to  finish  the  operation  as  speedily  as 
possible,  and  every  precaution  taken  against 
shock.  The  chief  points  in  the  after-treat- 
ment are  the  application  of  warmth,  and  the 
administration  of  milk,  brandy,  and  lauda- 
num. 

IV.  Impaction  of  Gall-stones. — These 
may  enter  the  intestine  either  after  passing 
down  the  gradually  dilated  duct,  or  after  a 
process  of  inflammatory  adhesion  and  ulcera- 
tion between  the  gall-bladder  and  duodenum 
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or  colon.  It  is  in  this  latter  way  that  gall- 
stones large  enough  to  block  its  canal  get 
into  the  bowel;  and  hence  in  such  cases, 
though  there  is  usually  a  previous  history  of 
more  or  less  suffering  in  the  hypochondriac 
region  (which  may  assist  in  the  diagnosis), 
those  paroxysms  of  pain  and  the  jaundice 
which  accompany  the  passage  of  gall-stones 
down  the  duct  may  not  have  been  expe- 
rienced. GaU-stones  may  either  escape  by 
the  anus,  or  become  firmly  impacted  and 
completely  obstruct  the  intestine.  Obstruc- 
tion from  this  cause  is,  however,  compara- 
tively rare.  It  is  met  with  far  more  fre- 
quently in  the  female  than  in  the  male,  and 
with  very  few  exceptions  after  late  middle 
life.  The  patients  are  often  very  obese.  As  a 
rule  the  obstructing  gall-stone  is  single.  The 
most  common  seat  of  impaction  is  the  lower 
ileum,  and  next  to  this  the  jejunum  or  duo- 
denimi. 

Symptoms. — These  are  usually  sudden  and 
acute  ;  death  from  enteritis  conjoined  with 
those  of  acute  obstruction  ocemTing,  as  a 
rule,  in  about  five  days,  perhaps  earlier,  as 
the  result  of  shock.  Recovery  rarely  takes 
place.  In  some  few  exceptional  cases  reUef 
has  come  about  even  after  periods  of  severest 
suffering,  by  the  release  and  onward  passage 
of  the  stone  ;  in  some  the  bowel  has  become 
stretched  into  a  kind  of  diverticulum,  in 
which  the  stone  has  remained  lodged ;  in 
some,  after  adhesion  and  ulceration,  an  open- 
ing has  been  formed  between  the  small  in- 
testine and  the  neighbouring  part  of  the 
colon,  or  by  simDar  processes  the  stone  has 
escaped  externally. 

Diagnosis. — This  is  aided  by  the  sex,  age, 
and  previous  history  of  the  patient ;  the  acixte- 
ness  of  the  symptoms ;  and  perhaps  by  the 
recognition  of  a  more  or  less  distinct  hard 
lump  corresponding  to  the  obstructing  gall- 
stone. 

Treatment. — If  a  very  short  trial  of  palli- 
ative treatment  is  futile,  abdommal  section 
is  here  the  patient's  only  chance  ;  though, 
owing  to  the  usual  age,  habits,  and  condition 
of  the  tissues,  the  step  must  always  be  a 
very  anxious  one.  The  stone  having  been 
found,  it  may  be  dealt  with — (1)  By  trying 
to  pass  it  on  into  the  large  bowel.  (2)  By 
intra-intestinal  crushing,  either  between  the 
fingers  or  by  flat-bladed  forceps  guarded  with 
indiarubber  tube.  (3)  This  may  be  facilitated 
by  Mr.  Tait's  suggestion  of  puncturing  the 
stone  with  a  needle,  passed  obhquely.  (5) 
The  loop  being  drawn  outside,  the  stone  may 
be  extracted  and  the  opening  most  carefully 
closed. 

V.  Contractions. — In  this  class  may  be 
included  cases  due  to  adhesions,  kinking  or 
compressing  the  gut,  or  matting  together 
several  coils  ;  and  those  where  mischief,  in- 
flammatory or  malignant,  has  closed  the 
lumen  by  traction,  or  narrowed  it — as  when 
the  mesentery  puckers  from  old  inflamma- 


I  tory  or  malignant  mischief.  These  cases  are 
amongst  the  gravest  and  the  most  hopeless 
of  intestinal  obstructions ;  they  afi'ect  the 
small  more  fr-equently  than  the  large  intes- 
tine ;  and  are  often  preceded  by  old  peritonitis. 

Symptoms. — Owing  to  the  rarity  of  stric- 
ture of  the  small  intestine,  this  group  prac- 
tically comprises  all  cases  of  chronic  ob- 
struction of  that  part  of  the  bowel  (Fagge). 
The  attacks  are  often  repeated,  and  the  final 
one  is  in  duration  subacute  or  chronic  rather 
than  acute.  Thus,  sickness  or  constipation 
will  not  be  severe,  however  high  up  the  ob- 
struction may  be  ;  severe  collapse  or  suppres- 
sion of  urine  will  probably  not  appear.  On 
the  other  hand,  visible  peristalsis,  and  attacks 
of  pain  with  loud  rumblings,  will  probably 
be  marked  features. 

Treatment.— This  must  be  mainly  pallia- 
tive, on  the  lines  afready  laid  down.  Ab- 
dominal section  is  here  especially  likely  to 
be  disappointing,  owing  to  the  comphcated 
nature  of  the  obstructing  agency,  the  fact 
that  it  is  often  not  very  locaHsed,  and  the 
intimacy  with  which  it  is  blended  with  one 
I  or  more  coils  of  intestine,  or  with  these  and 
I  some  other  viscus  as  well.  Formation  of 
an  artificial  anus,  and  still  more  colotomy 
where  the  large  intestine  is  affected,  may 
give  rehef. 

VI.  Obstruction  from  Stricture. — 

(a)  Simple  cicatricial  stenoses.  These  may 
result  fr'om  the  effects  of  dysenteric,  tuber- 
cular, or  syjihilitic  ulceration  of  considerable 
extent.  The  dysenteric  are  most  fr-equent  in 
the  lower  part  of  the  large  intestine,  the 
tubercular  in  the  lower  ileum  and  about  the 
ileo-caecal  valve,  and  the  syphilitic  in  the 
rectum.  Rarer  instances  of  stenoses  occur 
after  injury,  the  strangling  of  an  intussus- 
ception, the  strangulation  of  hernia,  or  the 
ulceration  produced  by  temporarily  impacted 
gall-stones,  faecal  masses,  or  foreign  bodies. 

(6)  New-groivths.- — A  more  exact  patho- 
logy has  practically  narrowed  down  these  to 
one  kind,  namely,  cylindrical  epithelioma. 
Very  rarely  innocent  growths — e.g.  fibromata 
or  adenomata — may  cause  more  or  less  ob- 
struction, usually  by  becoming  polypoid.  The 
locaUty  attacked  is  in  the  very  great  majority 
of  cases  on  the  left  side.  Most  cases  occur  in 
about  equal  proportions  in  the  rectmn  and 
sigmoid  flexm'e ;  then  about  half  as  fre- 
quently in  the  left  colon  and  splenic  flexure  ; 
the  remainder  being  met  with  in  the  ascend- 
ing colon  and  hepatic  flexure. 

Symptoms. — In  the  earlier  stages  these  are 
often  by  no  means  marked.  Disordered, 
irregular,  and  unsatisfactory  action  of  the 
bowels,  and  general  discomfort,  vsdth  intervals 
of  comparative  ease,  constitute  the  earliest 
indications.  At  this  time,  owing  to  the  for- 
getting or  deferring  of  an  examination,  the 
cases  are  far  too  frequently  treated  as  in- 
stances of  flatulence,  indigestion,  and  consti- 
pation. Later  on,  the  symptoms  of  obstruction 
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become  more  pronounced.  In  most  cases 
abdominal  distension,  accompanied  by  foetid 
eructations  and  pain,  comes  on,  varying 
in  degree  from  time  to  time.  The  pain  is 
usually  distinguished  by  its  paroxysmal  cha- 
racter, and  its  relation  to  unwise  feeding. 
Vomiting  usually  appears  late,  until  then 
being  replaced  by  nausea,  and  usually  only 
becomes  faeculent  in  the  final  attack  of 
obstruction.  The  motions  are  always  un- 
satisfactory, the  bowels  not  acting  without 
aperients,  loose  stools  often  alternating  with 
scybala,  or  broken  up  bits  with  slime  and 
mucus  coming  away.  Troublesome,  teasing 
tenesmus,  causing  the  patient  to  repeatedly 
seek  relief  from  the  sensations  of  an  im- 
perfectly emptied  bowel,  is  often  present  when 
the  stricture  is  low  down.  Peristaltic  move- 
ments of  the  intestines,  accompanied  by 
colicky  pain  and  rumbling  borborygmi,  be- 
come increasingly  frequent  and  manifest  as 
the  muscular  fibre  hypertrophies.  As  the 
case  progresses,  the  general  condition  of  the 
patient,  with  the  increasing  emaciation  and 
cachexia,  and  the  failure  of  treatment,  all 
point  to  the  malignant  aspect  of  the  case. 

Course  and  Terminations. — The  course 
of  all  such  cases,  though  very  variable  in 
diu'ation,  is  progressively  unfavourable,  and 
sooner  or  later  death  supervenes,  usually 
from  peritonitis,  with  or  without  perforation, 
or  from  exhaustion  by  prolonged  suffering 
and  possibly  suppuration.  Absolute  occlusion, 
as  a  rule,  comes  about  slowly.  In  some  cases 
it  is  never  completely  established ;  in  others, 
it  occurs  suddenly,  from  impaction  of  hard- 
ened faeces  or  undigested  food.  It  is  worthy 
of  note  that,  even  in  cases  in  which  the  seat 
of  constriction  is  in  the  sigmoid  flexure  or 
rectum,  the  greatest  evidence  of  stress  of  the 
fsEcal  accumulation,  distension,  ulceration, 
and  perforation,  is  often  in  the  cfecum. 

Treatment. — From  the  very  first,  as  soon 
as  there  is  reason  to  suspect  the  presence  of 
a  stricture,  the  most  careful  attention  to  diet, 
and  the  regular  administration  of  such  medi- 
cines as  will  favour  soft,  semi-solid  motions, 
should  be  insisted  on.  If  these  points  are 
attended  to,  the  patients  may  be  kept,  for  the 
year  or  two  which  the  disease  takes  to  run 
its  course,  in  comparative  ease ;  but  it  is 
extraordinary  how  frequently  and  at  what 
cost  these  most  obvious  precautions  are  still 
neglected.  Patients,  the  subjects  of  stricture, 
should  be  warned  that  they  are  living  on  the 
brink  of  a  precipice.  As  a  riile,  carelessness 
in  diet  brings  its  own  penalty,  and  most 
patients  willingly  acknowledge  the  relief 
which  such  a  diet  as  the  following  gives. 
Soups ;  milk,  bread  and  milk,  mUk  and  oat- 
meal, arrowroot ;  poached  or  whipped-up  eggs, 
a  few  oysters,  a  little  vegetable  (especially 
those  which  leave  a  small  residue)  with 
plenty  of  gravy,  or  well  pureed  with  mUk  ;  a 
little  imderdone  meat,  well  pounded  or 
•shredded.    In  the  early  stages,  and  later  on  j 


in  the  intervals  of  relief  from  threatening 
obstruction,  laxatives  should  be  given  regu- 
larly. Thus  cascarasagrada  tablets,  compound 
liquorice  powder,  a  pill  containing  aloes,  com- 
pound extract  of  eolocynth  and  oil  of  juniper 
— one  of  these  may  be  administered  over- 
night, while  Himyadi  J4nos,  or  a  similar 
water,  is  given  in  the  morning.  In  other 
cases  castor  oil  is  preferable,  or  strychnine, 
belladonna,  and  aloes  may  be  given  in  the 
form  of  pill  twice  or  three  times  a  day. 
Where  obstruction  is  actually  threatening, 
a  laxative  such  as  castor  oil  or  sulphate  of 
magnesium  may  still  give  great  relief  if  com- 
bined with  a  little  tincture  of  opium,  and 
aided  by  enemata  of  castor  oil.  But  where 
obstruction  is  actually  present,  the  case  must 
be  treated  on  the  usual  lines,  a  sedative  here 
replacing  laxative  treatment. 

When  the  above  treatment  has  failed, 
lumbar  colotomy  (on  the  right  or  left  side, 
according  to  the  indications  afforded)  should 
not  be  too  long  deferred.  The  merits  of  this 
operation  in  relieving  suffering  and  prolong- 
ing life  in  such  cases  can  scarcely  be  esteemed 
too  highly. 

VII.  Obstruction  from  Compression 
from  without. — Various  viscera,  enlarged 
and  displaced,  especially  the  uterus  and 
ovaries,  and  in  rarer  instances  the  spleen,  the 
kidney,  or  even  a  distended  bladder ;  tubercu- 
lous or  cancerous  glands,  tumours  of  the 
omentum,  growths  from  one  part  or  other  of 
the  abdominal  or  pelvic  parietes,  hydatid 
cysts,  &c.,  may  so  compress  a  neighbouring 
portion  of  bowel  as  to  lead  to  obstruction. 

Diagnosis. — Careful  examination,  includ- 
ing that  -per  vaginam  and  per  anum  (some- 
times the  introduction  of  the  hand  into  the 
[  rectum  may  be  useful),  together  with  the 
history  of  the  case,  consideration  of  the  col- 
lateral signs  and  symptoms,  and  in  some  cases, 
I  as  where  the  swelling  is  cystic,  an  explora- 
j  tory  tapping  or  aspiration,  wUl  generally 
j  suffice  to  establish,   approximately  at  any 
rate,  the  existence  of  this  form  of  obstruction. 

Treatment. — This  consists,  first,  in  the 
removal  of  the  cause,  if  practicable ;  secondly, 
where  this  is  impossible,  in  relieving  the 
obstruction.  By  altering  the  position  of  the 
body,  the  displaced  viscera  may  sometimes 
be  moved  so  as  no  longer  to  compress  the 
bowel ;  tumours — ovarian,  uterine,  renal,  or 
hydatid — may  be  dealt  with  by  operation. 
Where  this  is  impossible,  manipulation  or 
copious  enemata  may  be  employed,  or  seda- 
tives may  be  tried,  in  the  hope  that  the  bowel 
may,  under  their  influence,  release  itself. 
But  if  none  of  these  measures  should  be 
applicable  or  successful,  and  if  the  symptoms 
of  obstruction  be  severe,  resort  to  colotomy, 
or  the  making  of  an  artificial  anus  by  ab- 
dominal section,  may  become  needful.  In 
some  cases  of  this  class  more  especially,  relief 
has  been  afforded  by  puncture  with  a  fine 
trocar  and  cannula. 
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VIII.  Obstruction  from  Impaction 
of  Foreign  Bodies,  Intestinal  Concre- 
tions (Enteroliths),  &c. 

(a)  Foreign  bodies  in  bulk,  stich  as  bones, 
coins,  &c.,  occasionally  find  their  way  into 
the  intestines.  In  a  considerable  proportion 
of  cases  they  are  evacuated  per  anum  with- 
out much  inconvenience ;  in  some  cases  they 
give  rise  to  enteritis  and  various  other  intes- 
tinal troubles;  in  some  rare  cases  they  lead 
to  more  or  less  complete  occlusion,  with 
acute  or  subacute  symptoms. 

{b)  Foreign  bodies,  as  hair,  &c. ;  skins, 
seeds,  and  stones  of  fruit  (the  husks  of  cereals, 
and  oats  especially),  the  ciu"ds  of  milk  in 
young  children,  and  some  medicinal  sub- 
stances, as  magnesia,  chalk,  iron  oxide,  &c., 
taken  over  a  long  interval,  may  accumulate  i 
and  give  rise  to  more  or  less  complete  ob- 
struction. Such  masses  constitute  the  large 
proportion  of  the  so-called  '  intestinal  con- 
cretions '  in  the  hiunan  siibject. 

(c)  Hard  concretions  (enteroliths),  consist- 
ing for  the  most  part  of  phosphates  of  lime 
and  magnesium,  with  organic  material,  and  ; 
having  usually  as  a  nucleus  some  foreign  body 
or  hardened  fteces,  have  rarely  been  met  with. 

Intestinal  concretions  are  most  frequently  [ 
found  in  the  caecum  or  rectum  ;  much  more 
rarely  in  the  ileum.   They  are  slowly  formed, 
and  rarely  bring  about  intestinal  obstruction. 

Treatment. — As  a  rule,  purgatives  can 
only  do  mischief.  Soothing  remedies  give 
temporary  relief,  and  favour  the  gradual  on- 
ward passage  of  the  foreign  body.  If  abso- 
lute impaction  has  clearly  taken  place,  and 
the  symptoms  are  urgent,  abdominal  section 
and  extraction  may  be  imperative. 

IX.  Obstruction  from  Impaction  of 
Fseces. — Prolonged  constipation  may  lead 
to  definite  obstruction  by  impaction  of  ffecal  , 
masses,  conjoined  with  paralysis  and  inaction 
of  the  bowel  from  distension,  and  contraction 
of  the  empty  portion  below.  Sometimes  the 
occlusion  is  rendered  more  absolute  and  fr- 
remediable  by  the  doubling  or  dragging  down 
of  the  bowel  by  the  weight  of  its  contents. 
The  seat  of  the  obstructing  faecal  mass  is 
usually  the  sigmoid  flexure  or  the  rectum  ; 
but  great  accumulation  and  its  effects — dis- 
tension, ulceration,  perforation — are  often 
most  manifested  in  the  caecum.  This  cause 
of  obstruction  is  most  freqiiently  met  with 
in  women  of  sedentary  habits,  after  middle 
life,  and  especially  amongst  hypochondriacs  i 
or  lunatics.  1 

Symptoms. — These  are  characterised  by 
their  chronicity ;  complete  occlusion,  as  a  ] 
rule,  coming  about  slowly.  There  is  little  or 
no  actual  pain  during  the  earlier  stages ;  and 
even  during  the  later  stages,  in  the  absence 
of  complications,  it  rarely  becomes  acute. 
Vomiting  is  altogether  absent  at  first ;  in  the 
later  stages  there  may  be  much  nausea,  ac- 
compa.nied  with  foul  evacuations,  and,  towards 
the  last,  faeculent  vomiting.    Absolute  con-  | 


stipation  is  slowly  established,  and  then  may 
last  for  two  or  three  months.  In  a  few  cases 
the  extraordinary  periods  of  seven,  eight,  or 
even  nine  months  have  been  reached  without 
relief  (Treves).  Before  the  constipation  has 
thus  become  absohite,  it  has  very  likely  been 
interrupted  by  attacks  of  diarrhoea,  due  to 
catarrh  of  the  intestine  above  the  impaction, 
and  giving  very  imperfect  relief.  The  faecal 
masses  can  sometimes  be  felt  on  examination 
of  the  abdomen,  or  they  may  be  concealed 
by  the  presence  of  fat,  flatus,  and  distension. 

Course. — In  a  considerable  proportion  of 
these  cases  relief  may  be  afforded  by  appro- 
l?riate  treatment.  In  some,  death  ensues 
from  gradual  exhaustion,  from  peritonitis 
after  ulceration  and  jjerforation,  or  from  acute 
obstruction  owing  to  the  bowel  becoming 
suddenly  blocked  or  acutely  kinked. 

Treatment. — Very  copious  enemata,  ad- 
ministered through  a  long  soft  tube,  are  espe- 
cially useftd,  the  rectum  being  first  cleared 
out  with  a  finger  or  spoon.  Such  enemata, 
consisting  of  thin  gruel,  soap  and  water,  with 
turpentine,  castor  oil,  or  ox-gall  added,  should 
be  repeated  from  time  to  time,  and  carefully 
insinuated  onwards  as  far  as  practicable.  Or  a 
stream  of  warm  water  from  a  vessel  raised  to 
a  height  through  a  long  twhe,  may  be  advan- 
tageously made  to  play  upon  and  wash  away, 
portion  by  portion,  the  faecal  mass  (Gay).  In 
some  cases  galvanism  and  massage,  aided  by 
the  sudden  application  of  heat  and  cold,  may 
be  useful. 

In  the  earlier  stages,  laxatives  or  purgatives 
may  be  given  with  safety  and  advantage.  A 
teaspoonftil  of  Eochelle  salt  in  a  cupful  of 
mutton-broth  is  an  old  but  often  efficacious 
remedy.  In  the  later  stages,  and  when  pur- 
gatives alone  are  contra-indicated,  they  may 
be  combined  with  sedatives,  castor  oil  or  sul- 
phate of  magnesium  being  given  with  small 
doses  of  laudanum,  or  calomel  being  simi- 
larly combined  with  a  little  Dover's  powder. 
The  use  of  belladonna  in  large  doses  is  often 
peculiarly  beneficial. 

In  the  extremest  cases,  while  colotomy  is 
to  be  looked  on  as  the  very  last  resort,  the 
practitioner  should  avail  himself  of  this 
rather  than  allow  his  patient  to  die  of  over- 
distension and  ulceration  of  the  intestine. 
When  relief  has  been  obtained,  the  greatest 
care  as  to  diet  and  after-management  is 
necessary,  in  order  to  prevent  that  recurrence 
of  trouble  to  which  the  patient  remains 
liable.    See  Constipation. 

X.  Obstruction  from  Congenital 
Malformation. — Constriction  or  occlusion 
of  this  kind  is  very  rarely  met  with  in  the 
diiodenum  at  or  about  the  entrance  of  the 
common  bile-duct,  or  about  the  junction  of 
the  duodenum  with  the  jejunum ;  and  in 
some  cases  has  appeared  to  depend  upon 
valve-like  folds  of  mucous  membrane,  re- 
semblmg  enlarged  or  confluent  valvulse  conni- 
ventes.    The  lower  portion  of  the  ileum,  near 
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the  ileo-c8Ecal  valve,  or  about  the  jiuiction 
with  the  omphalo-mesenteric  duct,  appears 
most  likely  to  be  so  affected.  The  colon  (and 
almost  exclusively  the  sigmoid  flexure)  is  the 
part  of  the  bowel  most  frequently  constricted 
by  the  efl^ects  of  fcetal  peritonitis,  but  instances 
are  very  rare. 

All  such  cases  are  of  pathological  interest 
rather  than  of  practical  importance.  Vomit- 
ing of  meconium,  absence  of  proper  evacua- 
tion, straining,  convulsions,  and  evidence  of 
more  or  less  severe  suffering,  are  followed  by 
speedy  death,  though  in  some  rare  instances 
life  has  been  prolonged  for  weeks  or  even 
months.  No  treatment  can  avail,  and  surgical 
operations  can  only  hasten  death,  or  at  best 
succeed  in  prolonging  misery. 

Very  much  more  common,  and  somewhat 
more  hopeful,  are  those  cases  in  which  there 
is  congenital  defect  of  the  lower  part  of  the 
rectum  or  anus,  or  both.  They  may  be  di- 
vided into — (a)  imperforate  anus  ;  (6)  anus  in 
natural  position,  but  the  rectum  deficient. 

Treatment. — Immediate  relief  may  often 
be  afforded  by  surgical  operations,  and  in 
some  instances  more  or  less  permanent  good 
results  have  been  obtained,  and  by  persevering 
management  maintained;  but  siurvival  to 
adolescence  or  adult  age  has  seldom  ensued. 
See  Eectum,  Diseases  of. 

Arthur  E.  Durham. 
W.  H.  A.  Jacobson. 

INTESTHiTAL  WORMS.— This  com- 
bined term  was  formerly  much  employed  in 
medical  literature,  as  an  equivalent  for  the 
simpler  expression  entozoa,  which  latter  title 
is  far  better,  more  comprehensive,  and  now 
in  general  use.  To  be  sure,  nearly  all  the 
internal  parasites  of  man,  at  some  time  or 
other  during  the  course  of  their  development, 
play  the  part  of  intestinal  worms,  within 
either  the  human  or  animal  host ;  but  since 
this  particular  residence  frequently  consti- 
tutes neither  the  only  locality  they  occupy, 
nor  the  principal  feature  of  their  life-record, 
it  is  well  that  the  misleading  words  in 
question  should  be  altogether  abandoned 
from  medical  science.  See  Entozoa  ;  and 
Parasites.  T.  S.  Cobbold. 

INTESTINES,  Diseases  of.— Synon.  : 
Fr.  Maladies  de  V Intestine ;  Ger.  Krank- 
Jieiten  des  Darmes. 

General  Eemares. — Morbid  affections  of 
the  intestinal  tract  are  of  very  frequent 
occurrence  at  all  ages. 

The  direct  exposure  which  this  canal  offers 
to  external  influences,  in  the  form  of  ingesta, 
will  account  for  a  large  proportion  of  cases ; 
so  many  irritants  can  exert  their  immediate 
influence,  and  produce  what  may  be  termed 
primary  affections  of  the  canal.  On  the  other 
hand,  since  much  of  the  physiological  work 
of  the  tract  depends  for  its  performance  on 
a  healthy  condition  of  other  functions,  espe-  I 
cially  those  of  the  blood  -  circulation  and  j 


nervous  system,  any  disturbances  of  these 
processes  wiU  tend  to  influence  injuriously 
intestinal  digestion,  and  thus  give  rise  to 
secondary  diseases  of  the  bowel.  And  it  is 
evident  that  an  improper  preparation  of  the 
food  in  the  intestine  must  in  its  tm-n  affect 
the  nutrition  of  the  tissues  generally,  and 
among  others  those  of  the  canal  itself. 

Due  to  these  varied  causes  are  the  most 
diverse  forms  of  structural  disease,  impli- 
cating especially  the  mucosa  and  submucosa, 
and  less  frequently  the  muscular  and  peri- 
toneal coats.  Perversions  of  vascularity,  such 
as  hyperaemia  and  congestion  with  their  re- 
sialts,  haemorrhage  and  oedema,  are  often  met 
with ;  and  aU  degrees  of  inflammation,  from 
a  simple  catarrh  to  suppm'ative  enteritis  with 
abscess,  or  diphtheritic  and  other  specific 
forms  of  disease,  such  as  typhoid,  dysenteric, 
and  choleraic.  Among  the  forms  of  degene- 
ration the  lardaceous  is  the  most  important ; 
of  new-growths,  carcinoma  is  most  common, 
with  tubercular  next,  whUst  the  connective 
tissue,  fatty,  mucous,  and  vascular  neoplasms 
are  rarer;  malformations  and  malpositions 
complete  the  list  of  structural  affections.  See 
Digestive  Organs,  Diseases  of. 

Although  structurally  continuous  with  the 
stomach,  and  closely  associated  with  it  in  its 
working,  the  intestine  nevertheless  is  exceed- 
ingly prone  to  be  diseased  independently  of 
that  organ,  while  at  other  times  both  suffer 
together.  Certain  regions  of  the  tract  favour 
the  development  of  disease,  and  it  is  rare  to 
find  the  entire  length  of  the  canal  involved; 
whilst  one  portion  of  the  tube,  the  jejunum, 
is  probably  less  liable  to  disease  than  any 
other  organ  of  the  body. 

Thus  it  is  that  the  symptoms  due  to  a 
disease  of  the  intestines  may  be  masked  by 
more  prominent  signs  of  mischief  elsewhere, 
though  secondary  to  the  intestinal  affection ; 
whUst  in  other  cases  the  disease  we  have  to 
treat  is  but  an  expression  on  the  part  of  the 
bowels  of  a  morbid  state,  primarily  connected 
with  some  other  organ. 

It  must  be  remembered  that  many  S5rmp- 
toms  referred  to  the  intestines  are  really  due 
to  improper  digestion  in  the  canal  induced  by 
causes  remote  from  the  bowels,  which  may 
be  practically  normal.  Such  conditions  are 
to  be  distinguished  from  structural  affections 
of  the  tissues  of  the  intestines,  which  are 
mainly  the  subject-matter  of  this  article,  the 
functional  perversions  being  treated  of  in  the 
article.  Digestion,  Disorders  of. 

The  indications  of  actual  intestinal  disease 
are  frequently  vague  and  uncertain.  The 
subjective  symptoms,  such  as  pain,  may  be 
completely  wanting  in  some  of  the  most 
serious  forms  of  disease,  or  out  of  aU  pro- 
portion to  the  severity  of  the  case.  An  tdcer 
may  proceed  to  perforation  with  but  a  mini- 
mum of  discomfort,  whilst  an  attack  of  simple 
colic  may  be  agonising.  Nor  is  physical 
examination  so  fruitful  in  its  results  in  the 
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case  of  intestinal  disease  as  it  is  in  the 
affections  of  many  other  organs,  though  per- 
haps in  no  other  region  is  the  tactus  eruditm 
so  vahiable.  Many  of  the  states  to  be  con- 
sidered here  undoubtedly  pass  through  their 
whole  course  without  giving  the  slightest 
indication  that  can  be  recognised  by  physical 
examination.  An  investigation  of  the  evacua- 
tions at  present  fiu-nishes  information  within 
the  narrowest  limits.  From  all  these  cii'cimi- 
stances,  a  diagnosis  of  many  diseases  of  the 
intestines  must  be  almost  a  matter  of  infer- 
ence and  conjecture. 

In  respect  to  treatment,  very  much  may 
be  done  with  the  means  at  our  command. 
The  removal  of  causes  is  in  a  large  propor- 
tion of  cases  easy,  and  a  complete  cure  may 
be  effected.  And  whilst  some  of  the  remain- 
ing cases  admit  of  little  or  no  relief,  a 
greater  number  can  be  partially  alleviated  by 
suitable  remedies. 

The  several  diseased  conditions  of  the  in- 
testines wiU  be  discussed  in  the  following 
alphabetical  order  : — (1)  Abscess ;  (2)  Albu- 
minoid disease  ;  (3)  Atrophy  ;  (4)  Concretions 
in ;  (5)  Contraction ;  (6)  Dilatation  ;  (7)  Gan- 
grene ;  (8)  Haemorrhage ;  (9)  Hyperaemia  and 
Congestion ;  (10)  Hypertrophy ;  (11)  Inflam- 
mation, Acute  and  Clu-onic  ;  (12)  Malforma- 
tions ;  (13)  Malignant  disease ;  (14)  Malposi- 
tions ;  (15)  Micro-organisms ;  (16)  Morbid 
growths,  Non- Malignant  ;  (17)  Paralysis  ; 
(18)  Parasites ;  (19)  Perforation  and  Rupture ; 
(20)  Spasm ;  (21)  Syphihtic  disease ;  (22) 
Tubercular  disease ;  and  (23)  Ulceration. 

1.  Intestines,  Abscess  in  Walls  of. — 
In  the  course  of  severe  cases  of  enteritis — 
phlegmonous — where  the  inflammatory  pro- 
cess affects  all  the  coats  of  the  bowel,  and 
the  prodiicts  infiltrate  the  different  tissues, 
collections  of  pus  may  be  found,  but  with 
no  well-defined  limit,  such  as  constitute  an 
abscess.  Such  collections  may  open  into  the 
intestine,  leaving  small  ulcers ;  or  through 
the  peritoneal  coat,  and  so  cause  perforation. 

In  the  chronic  enteritis  met  with  in  scro- 
fulous subjects,  the  solitary  and  agminated 
glands  may  undergo  slow  suppuration,  and 
form  abscesses  which  end  by  opening  into 
the  bowel. 

Such  morbid  products  are  rather  of  post- 
mortem interest,  giving  rise  to  no  special 
symptoms  during  hfe  which  will  permit  of 
their  being  diagnosed,  apart  from  the  existing 
enteritis ;  and  they  are  incapable  of  special 
treatment. 

2.  Intestines,  Albuminoid  Disease  of. 

The  intestines  appear  to  be  affected  with  lar- 
daceous  disease  next  in  frequency  to  the 
spleen,  hver,  kidneys,  and  lymphatic  glands, 
and  it  is  rare  for  the  alimentary  ef.nal  to 
show  signs  of  this  degeneration  imtii  it  has 
become  far  advanced  in  the  above-named 
•  organs.  It  is  stated  that  the  intestines  are 
affected  in  42  per  cent,  of  all  cases  (Haber- 
ehon). 


Anatomical  Characters. — As  in  other 
organs,  the  inner  coat  of  the  arteries,  parti- 
cularly of  those  surrounding  the  solitary  and 
agminated  glands,  appears  to  be  the  starting 
point  of  the  albuminoid  change,  from  which 
it  gradually  extends  to  adjacent  tissues,  until 
the  whole  thickness  of  the  bowel  may  be 
rejjlaced  hy  this  material.  In  milder  cases 
it  is  limited  to  the  mucous  and  submucous 
coats,  which  in  all  cases  are  the  first  to 
suffer,  the  villi  being  specially  affected.  Con- 
sidering the  exceeding  proneness  of  the  Mal- 
l^ighian  corpuscles  of  the  spleen  to  imdergo 
this  change,  it  is  noticeable  that  the  solitary 
and  agminated  glands  of  the  intestine,  which 
are  of  similar  structure,  should  long  resist 
the  degeneration,  and  in  many  cases  may  be 
quite  unaffected.  Sooner  or  later,  however, 
the  albuminoid  granules  appear  in  these 
structures,  until  the  whole  gland  is  involved. 
The  mesenteric  glands  are  usually  impli- 
cated ;  and  in  severe  cases  the  mesenteric 
and  peritoneal  vessels,  and  even  the  appen- 
dices epiploic®  (Hayem). 

To  the  naked  eye  the  mucous  membrane 
appears  smooth,  pale,  and  thickened,  often  of 
a  '  peculiar  glistening  aspect '  (Friedreich), 
resembling  wet  wash-leather  (Moxon).  The 
pallor  is  very  striking.  Wlien  the  degene- 
ration is  extreme,  the  surface  ulcerates, 
especially  over  the  follicles,  fe'om  fatty  de- 
generation and  breaking  down  of  the  new 
material,  the  diminished  blood-supply  by  the 
constricted  vessels  leading  to  this  result. 

The  small  intestine,  and  particularly  the 
lower  part  of  the  ileum,  is  the  usual  seat 
of  the  disease,  which  sometimes  extends  up- 
wards to  the  duodenum  and  stomach ;  the 
colon  is  occasionally  affected. 

Symptoms. — The  most  prominent  symp- 
toms which  this  condition  gives  rise  to,  so 
far  as  the  alimentary  canal  is  concerned,  are 
diarrhoea  and  haemorrhage.  Since  the  other 
important  viscera  are  always  simultaneously 
affected,  other  symptoms  coexist.  The  diar- 
rhoea is  rather  characterised  by  fluidity  than 
undue  frequency  of  the  stools,  though  the 
latter  does  occur ;  the  evacuations  are  often 
greenish  from  altered  blood.  It  is  rare  to 
find  either  pam  or  tenderness ;  and  the  diar- 
rhoea when  once  established  rarely  ceases. 

Hiemorrhage  from  the  surface  of  the  mu- 
cous membrane,  independently  of  any  ulcera- 
tion, may  occur  from  rupture  of  the  diseased 
vessels. 

Treatment.  —  Enemata  of  starch  and 
opium  are  useful,  though  then"  effect  is  but 
temporary.  Eeeovery,  even  ff'om  an  ad- 
vanced state,  may  follow  if  the  cause,  such 
as  a  suppurating  joint,  can  be  completely  re- 
moved. 

8.  Intestines,  Atrophy  of. — A  general 
atrophy  of  the  intestines  accompanies  a  wast- 
mg  of  the  entire  body  from  any  serious  cause 
of  malnutrition,  such  as  starvation,  where 
the  organs  are  estimated  in  fatal  cases  to  lose 
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42  per  cent,  of  their  weight,  becoming  ex- 
tremely thin  and  transparent. 

Intestinal  catarrh  may  lead  to  atrophy  of 
the  bowels,  even  to  an  extreme  degree. 
Nothnagel,  who  has  specially  studied  this 
condition,  found  evidence  of  it  in  80  per  cent, 
of  deaths  from  all  causes,  and  at  all  ages, 
even  six  weeks  after  birth.  It  may  follow 
on  a  catarrh  which  is  acute — this  being  fre- 
quent in  children — or  on  the  sub-acute  or 
chronic  forms.  Certain  parts  of  the  canal 
are  more  liable  to  be  affected  than  others, 
the  caecum,  ascending  colon,  and  lower  end  of 
ileimi  being  the  regions  most  commonly 
attacked.  The  change  is  almost  restricted 
to  the  mucosa,  the  villi  of  the  small  intestine 
especially  suffering,  the  thickness  of  the  coat 
being  reduced  to  one-fifth  the  normal  in  ex- 
treme cases,  together  with  complete  disap- 
pearance of  Lieberkuhn's  glands.  The  entire 
layer  is  replaced  by  connective  tissue  con- 
taining a  few  round  cells,  and  presents  a 
smooth  appearance,  with  irregular  thicken- 
ings at  places  ;  there  is  none  of  the  pigmen- 
tation so  constantly  seen  in  the  fibroid 
change  of  chronic  catarrh ;  the  muscular 
tissue,  even  of  the  mucosa,  and  the  lymphoid 
follicles  are  unaffected.  Nothnagel  has  also 
described  areas  of  the  muscular  coat  con- 
genitally  atrophied. 

The  symptoms  referable  to  this  condition, 
when  the  small  intestine  is  involved,  are 
those  of  general  malnutrition  from  deficient 
absorption  of  the  digested  foods,  and  this  may 
be  so  severe  as  to  prove  fatal,  especially  in 
children  and  infants.  When  the  change  is 
limited  to  the  colon,  there  may  be  nothing 
beyond  a  slight  diarrhoea,  with  bulky  pul- 
taceous  offensive  stools  free  from  mucus. 
No  treatment  is  specially  available  for  this 
condition. 

4.  Intestines,  Casts  of. — See  Casts. 

5.  Intestines,  Catarrh  of. — See  13.  In- 
flanunation. 

6.  Intestines,  Concretions  in. — Synon.: 

Enteroliths. — These  are  commonly  met 
with  in  the  colon,  caecum,  and  appendix, 
which  offer  greater  facilities  of  lodgment, 
and  are  liable  to  cause  enteritis,  ulceration, 
and  perforation,  or  varying  degrees  of  ob- 
struction. See  Calculi  ;  and  Intestinal  Ob- 
STBUCTION,  p.  1010. 

7.  Intestines,  Contraction  of. — The 
calibre  of  the  intestinal  canal  may  be  di- 
minished by  the  pressure  of  tumours  ;  by 
structural  changes  in  the  walls,  such  as 
cicatrices ;  or  by  displacements  of  portions  of 
the  bowel  in  invagination,  &c.  Such  causes 
of  strictiH'e  are  more  properly  described 
tinder  intestinal  obstructions.  See  Intestinal 
Obstruction. 

The  term  '  contraction  '  may  be  applied  to 
that  state  of  shrinking  which  the  gut  is  liable 
to  present  below  the  seat  of  any  permanent 
stricture. 

Congenital  malformations,  producing  con- 


traction of  the  canal,  even  to  complete  occlu- 
sion, may  be  met  with. 
8.  Intestines,   Dilatation   of.  —  The 

normal  diameter  of  the  smaU  intestine  may 
be  taken  as  1|  inch  throughout ;  and  that  of 
the  large  intestine  as  gradually  diminishing 
from  2|  inches  at  the  caecum,  to  1^  inch  at 
the  upper  part  of  the  rectum.  But  the  canal 
is  evidently  capable  of  distension  much  be- 
yond these  Hmits,  as  may  be  recognised  when 
large  accumulations  of  ilatus  or  faeces  occur. 
Such  conditions,  however,  may  disappear 
after  death,  the  bowel  returning  to  its  proper 
capacity.  These  dilatations,  therefore,  may 
be  regarded  as  temporary. 

Other  forms  of  distension  of  a  more  per- 
manent nature  are  frequently  observed. 

Cases  have  been  recorded  where  extreme 
distension  of  the  bowel,  with  considerable 
hypertrophy  of  the  muscular  coat,  occurred 
without  any  obvious  cause,  but  associated 
with  marked  constipation.  These  have  been 
provisionaUy  termed  idiopathic,  and  com- 
pared to  similar  affections  of  the  oesophagus 
and  stomach.  The  condition  has  been  met 
with  in  children  even  at  birth,  as  well  as  in 
adults,  and  usually  runs  an  acute  and  fatal 
course.  In  one  case  the  colon  was  uniformly 
distended  to  a  diameter  of  6  to  8  inches ;  and 
in  another  the  average  diameter  of  the  small 
intestine  was  twice  the  normal,  the  stomach 
also  sharing  in  the  distension ;  the  person 
had  been  a  large  eater,  and  was  extremely 
fat.  The  sigmoid  flexure  appears  to  be  very 
prone  to  this  distension. 

In  the  greater  number  of  cases  the  dilata- 
tion is  attributable  to  the  existence  of  some 
stricture  in  the  course  of  the  canal,  and 
inasmuch  as  a  persistent  obstruction  is  usually 
located  somewhere  in  the  large  intestine,  it 
is  the  colon  which  most  frequently  suffers, 
and  this  may  be  so  excessive  as  practicaUy  to 
obliterate  the  ileo-caecal  valve.  The  mere 
accumulation  and  retention  of  the  contents 
above  the  obstruction  is  doubtless  one  factor 
in  causing  the  distension ;  but  a  diminished 
resisting  power  on  the  part  of  the  gut  prob- 
ably co-exists,  brought  about  by  malnutrition 
of  its  textin:es.  The  muscular  coat  of  the 
dilated  portions  is  usually  hypertrophied, 
while  the  mucous  membrane  is  thinned  and 
pecuharly  hable  to  ulceration,  the  decom- 
Ijosing  contents  furnishing  an  exciting  cause 
for  this  result. 

Localised  bulgings  or  sacculations  of  the 
bowel  may  be  met  with,  sometimes  involving 
all  the  coats,  and  occasionally  as  diverticula 
formed  by  protrusions  of  the  mucous  mem- 
brane between  the  muscular  fibres  covered 
only  by  peritoneum.  These  '  false  or  disten- 
sion diverticula  '  are  commonly  found  in  old 
people  suffering  from  chronic  constipation  or 
some  condition  causing  general  distension  of^ 
the  intestines ;  they  are  single  or  multiple, 
occasionally  occurring  in  great  numbers  and 
globular  in  shape ;  are  most  frequent  in  the 
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colon,  where  they  extend  into  the  appendices 
epiploicfe,  and  occur  less  often  in  the  small 
intestine  along  the  mesenteric  border.  In- 
flammation from  the  irritation  of  fiEcal  or 
foreign  matter  is  liable  to  be  set  up  in  them, 
leading  to  perforation  into  the  peritoneum, 
or  very  rarely  to  communication  with  the 
bladder. 

The  existence  of  any  extreme  dilatation 
may  be  recognised  by  inspection  or  manipu- 
lation of  the  abdomen,  especially  if  the 
parietes  be  thin  and  wasted,  as  they  fre- 
quently are  in  sucli  cases.  Tympanites  is 
present  to  a  variable  degree,  uniformly  dis- 
tending the  abdomen  or  causing  asymmetrical 
swelling.  Fiecal  vomiting  may  occur  in 
connexion  with  the  existence  of  a  dilated 
intestine,  but  this  is  rather  to  be  attributed 
to  the  primary  obstructing  cause,  in  the 
symptoms  of  which  the  few  indications 
peculiar  to  this  condition  are  merged.  In 
extreme  cases,  the  movements  of  the  dia- 
phragm may  be  interfered  with,  and  the 
heart's  action  impaired  even  fatally. 

Paralysis  or  atony  from  wasting  or 
degeneration  of  the  muscular  coats,  by 
diminishing  the  resistance  of  the  bowel, 
allows  of  its  distension.  This  is  well  exem- 
plified in  the  extreme  dDatation  from  flatus 
which  so  frequently  accompanies  acute  peri- 
tonitis ;  and  is  comparable  to  certain  cases 
of  gastro-ectasis  of  a  temporary  character. 

9.  Intestines,  Gangrene  of. 

.Etiology. — The  immediate  cause  of  the 
absolute  death  of  a  portion  of  the  intestine 
is  the  complete  arrest  of  the  flow  of  blood 
through  the  part  affected.  This  obstruction 
may  be  produced  by  : — 

(i.)  Embolus  of  the  sui)erior  mesenteric 
artery.  Several  cases  of  this  condition  have 
been  recorded. 

(ii.)  Thrombus  of  the  mesenteric  veins. 
The  perfect  stasis  induced  by  this  cause  is  of 
very  rare  occurrence,  but  it  has  been  seen  to 
foUow  invasion  of  the  portal  vein  by  maUg- 
nant  disease,  and  associated  with  thrombosis 
of  the  femoral  vein  in  the  puerperal  state. 

(iii.)  Detachment  of  the  mesentery  close  to 
the  intestine  will  be  followed  by  gangrene  of 
the  part  which  is  thus  deprived  of  its  blood- 
supply. 

(iv.)  Local  constrictions  of  the  bowel.  This 
is  by  far  the  commonest  class  of  causes  of 
gangrene,  and  is  the  probable  sequence  of  an 
imreduced  strangulated  hernia,  an  invagina- 
tion or  ileus.  In  these  states  the  vessels  are 
pressed  upon,  owing  to  the  altered  position  of 
the  gut,  which,  with  the  continuously  in- 
creasing pressm'e  of  the  oedema  that  follows 
the  venous  obstruction,  leads  to  complete 
stasis. 

(v.)  The  more  gradual  obstruction  to  the 
blood-flow,  from  constriction  of  the  vessels 
by  diseases  of  their  walls,  leads  to  sloughing, 
and  tends  to  occur  in  lardaceous  disea  se  of 
the  intestines. 


(vi.)  Sloughing  also  occurs  as  a  sequence 
of  the  long-continued  pressiure  of  hard  fieces, 
or  of  the  inflammatory  state,  when  the  pro- 
cess is  of  such  intensity  that  complete  cessa- 
tion of  the  circulation  takes  place  in  localised 
spots,  usually  affecting  the  mucous  membrane 
only,  though  occasionally  penetrating  deeper, 
ulcers  remaining  after  separation  of  the 
sloughs. 

Anatomical  Characters.  —  From  the 
nature  of  the  constructive  tissues  of  the  in- 
testine, the  gangrene  which  is  met  with  is 
of  the  moist  variety.  The  portion  of  bowel 
which  is  afi'ected  is  at  first  of  an  intense  red 
colour,  gradually  increasing  to  purple,  and 
even  to  black.  The  extreme  congestion 
of  the  vessels  leads  to  effusion  of  blood 
into  the  tissues,  which  are  uniformly 
coloured ;  decomposition  rapidly  takes  place 
in  the  stagnant  blood,  and  the  products  acted 
on  by  the  sulphuretted  hydrogen  of  the  intes- 
tines become  black,  all  traces  of  red  colour 
being  soon  lost.  Meanwhile  the  mucous 
membrane  and  muscular  coats  are  swollen 
and  sodden  by  the  serum  and  blood  with 
which  they  are  infiltrated,  and  a  dark,  black 
to  ash-grey,  soft,  pulpy  mass  is  finally  thrown 
off  from  the  healthy  tissue.  The  extent  of 
substance  which  may  undergo  this  necrosis 
and  be  separated  is  extremely  variable,  from 
a  mere  slough  of  half  an  inch  in  diameter  or 
smaller,  to  portions  of  bowel  several  feet  in 
length.  The  late  Dr.  Peacock  records  a  case 
where  twelve  feet  were  passed  in  eight  por- 
tions during  a  period  of  three  years. 

Symptoms. — The  occmrence  of  symptoms 
whereby  mortification  of  the  bowels  can  be 
diagnosed  is  scarcely  to  be  expected.  The 
signs  for  the  most  part  resolve  themselves 
into  those  of  the  cause,  whether  that  be  a 
plugging  of  the  mesenteric  vessels,  or  a 
locahsed  enteritis.  Extreme  foetor  of  the 
stools  may  suggest  its  presence,  but  can 
afford  no  indication  of  the  extent  or  depth  of 
bowel  involved,  which  are  all  important  data 
for  prognosis,  and  to  some  degree  for  treat- 
ment. It  is  not  untU  the  sphacelus  has  been 
passed  per  aimm,  or  that  signs  of  ulceration 
are  manifest,  that  the  positive  existence  of 
gangrene  can  be  ascertained.  A  very  few  hours 
suffice  to  produce  this  condition  when  once 
the  cause  is  established  ;  and  since  it  cannot 
be  either  arrested  or  cured,  the  separation  of 
the  slough  is  to  be  desired,  although  fatal 
hfemorrhage  or  perforation  may  be  associated 
with  this  process.  Intestinal  gangrene  is 
always  to  be  regarded  as  grave',  though  re- 
covery not  infrequently  follows  sloughing  ot 
considerable  tracts  when  confined  to  the 
mucous  membrane. 

Treatment. — The  circumstances  associated 
with  this  morbid  process  as  a  rule  preclude 
any  treatment  beuig  specially  directed  towards 
it.  If  there  be  reason  to  believe  that  the 
entire  thickness  of  the  intestine  is  gangrenous, 
operative   proceedings   should  be   at  once 
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resorted  to.    Considerable  success — even  50  i 
per  cent,  of  recoveries  according  to  some —  I 
has  followed  resection  of  the  dead  part  of  the 
bowel,  and  union  of  the  segments  by  sutures 
{enterorraphy). 

10.  Intestines,  Haemorrhage  from. — 
An  escape  of  blood  from  the  intestines  is  a 
sign  of  certaia  morbid  conditions  rather  than 
an  actual  disease  itself,  hence  the  cause  of 
the  haemorrhage  must  be  sought  for. 

^Etiology. —  The    causes    of  intestinal 
haemorrhage  may  be  thus  indicated : — 

(a)  Increased  hlood-pressv/re :  Intense  hy- 
peraemia  or  extreme  congestion  from  heart- 
disease,  portal  obstruction,  embolism  or  throm- 
bosis of  the  mesenteric  vessels,  intussuscep- 
tion, &c. 

0)  Affections  of  the  intestinal  lualls  :  In- 
juries of  the  bowels;  ulceration;  vascular 
growths,  hasmorrhoids ;  lardaceous  disease 
of  the  walls. 

(•y)  Primarily  altered  blood-states  or  de- 
terioration of  vessels  :  Purpura  haemor- 
rhagica  ;  scurvy  ;  leucocythaemia  ;  yellow 
fever  and  severe  intermittent  and  remittent 
fevers ;  hasmophilia. 

(fi)  Occasional  causes :  Disease  of  the 
stomach ;  ruptm-e  of  aneurysm  into  intestine ; 
vicarious  menstruation. 

The  mere  enumeration  of  the  causes  must 
here  suffice.    It  is  obvious  that  the  relative  , 
frequency  of  these  conditions  differs  consider-  i 
ably,  and  in  many  cases  the  cause  is  at  once  : 
apparent,  whilst  occasionally  the  source  of 
the  blood  may  be  more  obscure.    It  would 
seem  from  statistics  that  intestinal  haemor- 
rhage is  of  more  frequent  occurrence  in 
males,  as  gastric  haemorrhage  is  more  com- 
mon in  women ;  the  latter  fact  being  ex- 
plained by  the  greater  liability  of  females  to 
ulcer  of  the  stomach,  as  the  former  appears 
to  be  by  the  preponderance  of  males  suffer- 
ing from  the  determining  causes  of  haemor- 
rhage, such  as  liver-disease. 

Symptoms. — Associated  with  the  symptoms 
special  to  the  loss  of  blood,  and  which  are  in 
the  main  similar  to  bleeding  from  any  other 
organ,  there  are  the  signs  and  symptoms  of 
the  causal  disease.  The  extent  of  the  haemor- 
rhage wUI  necessarily  largely  determine  the 
symptoms,  many  bleedings  being  so  trivial  as 
to  give  rise  to  no  appreciable  effects,  and  in 
extreme  cases  the  loss  being  so  great  and 
sudden  as  to  lead  to  rapid  collapse  and  death. 
Between  these  extremes  aU  degrees  of  an- 
aemia, faintness,  pallor,  giddiness,  and  failing 
pulse  may  be  observed.  A  sensation  as  of  a 
warm  fluid  flowing  into  the  abdomen  is  occa- 
sionally complained  of,  but  otherwise  haemor- 
rhage in  this  situation  is  seldom  possessed  of 
characteristic  features.  Abdominal  pain  may 
accompany  intestinal  haemorrhage,  and  is 
specially  severe  in  embolus  of  the  mesenteric 
arteries,  but  this  symptom  is  not  to  be  attri- 
buted to  the  bleeding,  both  being  associated 
manifestations  of  a  common  cause.  The 


occurrence  of  the  above  mentioned  indica- 
tions in  the  course  of  a  disease  liable  to  lead 
to  this  condition,  would  point  to  haemorrhage, 
especially  if  there  be  a  fall  in  temperature 
from  a  previous  pyrexial  state. 

Occasionally  the  escape  of  blood  is  bene- 
ficial. This  is  particularly  the  case  where 
the  cause  is  a  congestion  of  the  intestinal 
tract,  with  or  without  haemorrhoids.  Thereby 
the  fulness  of  the  bowels  is  relieved,  and  a 
more  equable  circulation  is  established.  In 
some  cases  of  typhoid  fever,  contrary  to  what 
might  be  supposed,  improvement  has  been 
noticed  to  follow  a  moderate  loss  of  blood 
(Trousseau). 

Except  in  such  cases  as  when  the  effusion 
of  blood  is  so  excessive  that  death  takes 
place  before  any  escapes  from  the  bowel, 
intestinal  haemorrhage  reveals  itself  sooner 
or  later  in  the  character  of  the  evacua- 
tions. If  the  cause  be  situated  immediately 
within  the  anus,  or  the  blood  be  sufficient  in 
amount  to  escape  alteration,  then  the  red 
colour  is  retained.  The  haematin  is  readily 
affected  by  the  sulpliuretted  hydrogen  in  the 
canal,  and  converted  into  a  blackened  mate- 
rial, sulphide  of  iron  being  formed,  which 
stains  the  faeces;  or  a  black  tarry  substance 
is  evacuated,  being  the  altered  clotted  blood 
{see  Helena).  As  a  rule,  when  the  blood 
has  undergone  this  change,  the  source  of 
it  is  in  the  stomach  or  smaU  intestine ; 
blood  from  the  colon — where  it  is  usually 
due  to  ulceration — being  passed  adherent  to 
the  faeces.  The  height  of  the  source,  the 
quantity,  and  the  duration  of  its  stay  in  the 
canal,  largely  determine  the  extent  of  altera- 
tion in  the  blood,  and  its  degree  of  admix- 
ture with  the  faeces. 

Diagnosis. — The  history  of  the  case  ;  the 
condition  of  the  patient ;  and  the  character  of 
the  voided  blood  {see  Mel^ena;  and  Stools), 
are  the  points  upon  which  a  diagnosis  of  the 
cause  of  intestinal  haemorrhage  is  to  be 
based. 

Prognosis. — The  amoimt  of  blood  evacu- 
ated is  not  a  sure  guide  to  forming  an 
opinion  of  the  result.  It  is  difficult  to  esti- 
mate the  actual  quantity  lost,  since  much 
may  be  retained  in  the  bowel.  The  general 
condition  of  the  patient,  especially  the  state 
of  the  pulse,  is  of  far  more  importance ; 
whilst  allowance  must  be  made  for  the 
nature  of  the  cause,  not  forgetting  the  occa- 
sional favoin-able  import  of  a  flux. 

Treatment. — In  a  certain  number  of  cases 
bleeding  from  the  bowel  is  uncontrollable; 
in  others  it  is  capable  of  cure ;  whilst  in  a 
third  group  it  is  rather  to  be  encouraged. 
"When  arrest  of  the  haemorrhage  is  desfred, 
rest,  both  general  and  local,  is  essential ;  the 
patient  should  be  maintained  in  the  recum- 
bent position,  as  thereby  the  liability  to 
syncope  is  averted ;  and  the  canal  is  to  be 
kept  qtiiet  by  abstinence  from  food,  and  the 
I  free  use  of  opium,  to  prevent  peristalsis. 


INTESTINES,  DISEASES  OP 


1017 


The  active  treatment  is  to  be  directed  to  j 
withdrawing  the  blood  as  much  as  possible 
from  the  affected  region,  by  means  of  heat, 
sinapisms,  dry-cupping,  &c. ;  and  to  the  ap- 
plication of  styptics  to  the  bleeding  surface, 
or  the  administration  of  such  remedies  as 
arrest  bleeding  after  their  absorption  into 
the  blood.  The  most  effective  agents  given 
by  the  mouth  are  turpentine  in  a  full  dose 
of  40  to  60  drops,  folio vs^ed  by  half- drachm 
doses  every  three  hoiu-s ;  and  the  pilula  pliimbi 
cum  opio  (B.P.)  gr.  v.,  every  four  or  six  hours. 
Tannic  acid  and  the  vegetable  astringents 
are  usually  too  slow  in  their  action  to  be  of 
much  avail.  Bitartrate  of  potassium  iu  two- 
drachm  doses  is  of  much  benefit  in  arresting 
the  bleeding  of  piles ;  for  vs^hich  purpose  also,  | 
as  well  as  for  vicarious  hgemorrhage,  or  the 
dux  of  passive  congestion  from  the  lower 
bowel,  the  writer  has  found  frequently  re- 
peated doses  (tl\  v.  to  V\  viii.)  of  tincture  of 
hamamelis  most  efficacious.  The  Mquid  ex-  1 
tract  of  coca  in  doses  of  one  and  a  half 
drachms  at  intervals  of  a  few  hours,  for  three 
or  four  doses,  has  been  recommended  for  the 
same  purpose.  Probably  the  most  reliable 
remedy  is  ergotin  in  two-grain  doses  admin- 
istered subcutaneously,  and  repeated  if  need-  I 
fol.  Should  the  source  of  the  haemorrhage 
be  within  the  range  of  local  application  by 
rectal  injections,  the  most  useful  agents  for 
this  purpose  are  turpentine  one  to  three 
drachxQs,  with  four  to  eight  ounces  of  muci- 
lage of  starch;  equal  parts  of  tincture  of 
pereliloride  of  iron  and  water ;  or  tincture 
of  hamamelis,  a  drachm  to  three  ounces, 
as  an  enema.  Such  astringents  as  tannic 
acid,  opium,  or  hamamehn  may  be  con- 
veniently administered  in  the  form  of  sup- 
positories. 

When  the  haemorrhage  is  distinctly  the 
result  of  engorged  vessels,  its  occurrence 
should  not  be  checked,  provided  it  be  not 
excessive.  Sulphate  of  magnesium  in  fuU 
doses,  with  a  few  minims  of  diluted  sulphuric 
acid,  is  then  of  great  service. 

The  giving  of  stimulants  is  a  procedure 
that  involves  careful  judgment.  Whilst  un- 
doubtedly the  tendency  of  loss  of  blood  is 
to  produce  death  by  syncope,  it  is  also  true 
that  faintness  itself  favours  the  cessation  of 
the  bleeding,  and,  so  far  as  a  general  direc- 
tion can  be  given,  stimulants  should  be 
avoided,  unless  there  be  reason  to  fear,  from 
the  condition  of  the  patient,  character  of  the 
pulse,  &c.,  that  the  syncope  is  grave.  Short 
of  that,  alcohol,  by  temporarily  increasing 
the  heart's  power,  increases  the  bleeding. 

Transfusion  of  blood,  when  practicable, 
should  be  resorted  to  in  extreme  cases.  See 
Transfusion. 

11.  Intestines,  Hypersemia  and  Con- 
gestion of. — The  foriuer  term  is  here  applied 
to  those  conditions  of  vascular  engorgement 
where  the  excess  of  bkod  is,  primarily  at 
least,  on  the  arterial  side  of  the  capillaries 


(active  congestion,  fluxion,  determination  of 
blood) ;  whilst  the  latter  term  is  restricted  to 
cases  where  the  fulness  is  caused  by  some 
obstruction  to  the  venous  flow  (passive  con- 
gestion). Doubtless  either  of  these  condi- 
tions may  lead  to  the  estabhshment  of  the 
other,  but  it  is  desirable  to  consider  them 
separately,  not  so  much  for  the  difference  in 
the  causes  producing  them,  as  for  the  great 
difference  in  their  residts. 

It  should  be  remembered  that  even  within 
the  limits  of  health  a  considerable  variation 
is  met  with  in  the  degree  of  vascularity  of 
the  alimentary  canal.  The  fluctuatmg  periods 
of  activity  and  rest  undergone  by  the  tube 
are  associated  of  necessity  with  alternations 
of  comparative  hyperaemia  and  anaemia,  as 
diuring  the  digestion  of  a  meal  or  during 
fasting.  It  is  impossible,  therefore,  to  draw 
any  hne  beyond  which  the  vascular  fulness 
can  be  said  to  be  abnormal ;  as  it  is  equally 
impossible  to  say  exactly  where  hyperaemia 
and  normal  gland-change  end,  and  catarrh 
begins.  These  states,  on  the  border-line 
between  health  and  disease,  stop  short  of 
producing  recognisable  tissue -change,  and  are 
of  transient  duration.  See  Digestive  Organs, 
Diseases  of;  I.  Affections  of  the  Vascular 
State. 

Anatomical  Characters.  —  The  appear- 
ances seen  post  mortem  are  far  from  being 
always  indicative  of  what  existed  during  Hfe. 
For  an  extreme  arterial  fulness  may  com- 
pletely disajspear  after  death,  from  contraction 
of  the  vessels ;  whilst  venous  engorgement 
more  or  less  completely  remains. 

Etiology. — The  causes  of  intestinal  hy- 
percBmia  are  as  follows :  (a)  Mechardcal 
and  chemical  irritants,  foreign  bodies,  and 
poisonous  drugs.  Spices  and  highly  seasoned 
food,  and  alcohol;  any  substance,  in  fact, 
which  may  be  swallowed,  and  at  all  exceeds 
the  blandest  nature,  may  bring  about  an 
abnormal  degree  of  hyperaemia  of  the  whole 
or  part  of  the  canal.  These  causes  act  locally 
and  directly  upon  the  vessels. 

(/3)  Vaso-motor  paralysis  of  the  splanchnic 
area.  If  from  any  cause  the  normal  tone  of 
the  mesenteric  vessels  is  diminished,  by  in- 
hibition or  removal  of  the  tonic  influence 
excited  by  the  sympathetic,  the  vessels  dilate 
and  hyperaemia  ensues.  It  is  in  this  way 
that  diarrhoea  following  certain  emotional 
states  may  be  explained.  The  intimate  re- 
lation which  has  been  shown  experimentally 
to  exist  between  the  splanchnic  nerves  and 
the  vaso-motor  system  generally,  but  especi- 
ally with  the  cardiac  innervation  by  means 
of  the  '  depressor  nerve,'  whereby  any  con- 
siderable peripheral  resistance  in  the  systemic 
capillary  area  which  impedes  the  action  of 
the  heart  is  compensated  for  by  a  dilatation 
of  the  mesenteric  vessels,  renders  it  probable 
that  an  undue  hyperaemia  of  the  intestines  is 
of  very  frequent  occurrence. 

iy)  Collateral  hyperaemia,  or  the  fulness  of 
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the  vessels  of  one  region  caused  by  contrac- 
tion of  the  vessels  of  another,  as  in  the 
shrinking  of  the  cutaneous  vessels  from  cold, 
extensive  burns,  &c.  In  such  cases  the  blood, 
remaining  constant  in  amount,  must  distend 
other  vessels ;  and  those  of  the  abdominal 
viscera,  including  the  intestines,  are  pecu- 
liarly liable  to  become  engorged,  as  explained 
by  what  may  be  called  their  compensating 
paralysis. 

(8)  Among  less  frequent  causes  of  intestinal 
plethora  are,  the  suppression  of  habitual  dis- 
charges—menstrual, &c. ;  the  removal  of 
pressure,  as  of  ascitic  fluid ;  and  sudden  chills 
in  hot  cHmates. 

The  causes  of  passive  congestion  are  the 
following :  {a)  A  general  congestion  of  the 
entire  intestinal  tract  will  be  produced  by 
any  of  those  causes  which  lead  to  imiversal 
congestion  of  the  tissues,  as  dilatation  of  the 
right  heart  from  lung-disease.  Pressure  by 
tumours  or  other  conditions  on  the  inferior 
vena  cava  above  the  Hver,  or  on  the  portal 
vein,  will  bring  about  the  same  result.  So 
also  wdl  any  obstruction  to  the  portal  circu- 
lation in  the  liver.  This  is  by  far  the  com- 
monest cause  of  intestinal  congestion,  since 
cirrhosis  of  the  liver,  however  produced, 
directly  tends  to  it. 

(6)  A  congestion  of  a  portion  of  the  tube 
occurs  when  any  obstruction  exists  to  the 
venous  flow  of  that  part,  as  is  marked  in 
cases  of  invagination  and  strangulation  of 
the  bowel. 

The  rarer  conditions  of  embolism  of 
branches  of  the  mesenteric  arteries,  or 
thrombosis  of  the  veins,  will  induce  intense 
congestion  of  the  region  supplied  by  the 
occluded  vessels.  The  resulting  infarction  is 
somewhat  smaller  than  the  actual  extent  fed 
by  the  vessels,  owing  to  the  free  anastomosis 
at  the  periphery  of  the  area.  Sloughing  and 
ulceration  of  the  mucous  membrane,  or  ex- 
tensive gangrene  of  all  the  coats,  is  very 
hable  to  follow  on  this  condition. 

Both  active  hyperaemia  and  congestion  are 
essential  features  of  the  vascular  changes 
comprised  in  inflammation. 

Symptoms  and  Effects. — These  condi- 
tions may  of  themselves  give  no  evidence 
of  their  existence,  although  an  excessive  and 
sudden  hyperaemia  of  the  splanchnic  area 
wUl  cause  a  fall  in  the  general  blood-pressure 
with  symptoms  of  fainting.  Overfulness,  just 
as  anfemia,  of  the  intestinal  vessels  leads  to 
increased  peristalsis,  probably  due  to  the 
deficiency  of  oxygen  and  excess  of  carbonic 
acid  which  attend  each  of  these  conditions. 

From  hyperaemia,  there  is  an  increased 
secretion  of  mucus  and  other  intestinal  fluids, 
often  more  watery  than  normal,  which  with 
an  increased  peristalsis,  induced  by  the  same 
irritant  that  led  to  hyperaemia,  produces  a 
diarrhoea.  Provided  this  over-functional  ac- 
tivity be  limited  to  the  production  of  the 
normal  secretions  of  the  part,  and  increased 


healthy  action  only,  the  condition  of  hyper- 
aemia is  not  exceeded ;  but  the  passage  into 
catarrh  is  easy,  and  unmarked  by  any  abrupt 
lines. 

The  increased  blood-pressure  may  be  suffi- 
cient to  induce  diapedesis  of  the  red  corpus- 
cles, or  rupture  of  the  capillaries,  leading 
to  capillary  haemorrhage  and  submucous 
petechiae. 

As  regards  congestion,  the  more  complete 
the  obstruction  to  the  flow,  the  greater  will 
be  the  pressure  in  the  veins,  whose  thin 
walls  favour  the  transudation  of  the  serous 
part  of  the  blood,  and  so  produce  first  an 
oedema  of  the  mucous  membrane  and  entire 
thickness  of  the  bowel,  and  later  an  escape 
of  fluid  into  the  canal  itself  and  into  the  peri- 
toneal cavity,  the  latter  being  more  marked. 
The  effusion  in  this  case  is  dependent  en- 
tirely on  mechanical  conditions,  with  possibly 
some  deterioration  of  the  vessel  walls ;  whilst 
the  flow  in  hyperaemia  is  mainly  the  result 
of  increased  secreting  activity.  Haemorrhage 
from  rupture  of  the  smaller  vessels  is  of 
frequent  occurrence,  and  may  be  very  con- 
siderable. Profuse  bleeduag,  often  accom- 
panied by  severe  abdominal  pain,  usually 
follows  plugging  of  the  mesenteric  vessels. 
A  prolonged  state  of  congestion — and  as 
1  a  rule  the  cause  is  such  as  to  determine  a 
permanent  state — leads  to  certain  structural 
alterations  in  the  tissues  of  the  bowel,  from 
the  imperfect  nutrition  that  a  chronic  venous 
fulness  brings  about.  The  nature  of  the 
I  change  is  chiefly  the  infiltration  of  the  mucous 
;  and  submucous  coats  with  an  imperfectly 
'  formed  connective  tissue,  often  pigmented, 
which  causes  a  thickening  and  toughness  of 
the  bowels,  almost  identical  with  the  results 
of  chronic  inflammation. 

Treatment. — It  is  seldom  that  these  con- 
ditions are  such  as  call  for  treatment.  The 
hyperaemia  is  usually  of  a  transient  nature ; 
and  the  cause  of  congestion  is  generally  irre- 
movable. Aperients,  such  as  jalap  and  gam- 
boge, are  sometimes  beneficial,  by  inducing 
watery  evacuations  and  so  relieving  the  ves- 
sels, but  they  demand  constant  repetition. 

The  treatment  of  haemorrhage  has  been 
considered;  but  this  and  diarrhoea,  when  due 
to  congestion,  are,  unless  excessive,  often 
beneficial,  and  are  not  to  be  checked. 

12.  Intestines,  Hypertrophy  of. — This 
is  always  of  local  occurrence,  a  general  hyper- 
trophy, involving  the  entire  length  of  the 
bowel,  being  practically  unknown. 

In  chronic  enteritis  the  mucous,  submucous, 
and  even  muscular  coats  are  apt  to  become 
much  thickened,  and  though  this  is  partly 
due  to  an  excessive  formation  of  connective 
tissue,  there  is  also  some  actual  hyperplasia 
of  the  normal  textures. 

In  portions  of  the  intestines  above  an 
obstruction,  a  true  hypertrophy  of  the  gut, 
particularly  of  the  muscular  layers,  is  to  be 
found ;  and,  as  already  said,  this  is  usually 
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associated  with  dilatation  of  the  tube. 
Marked  hypertrophy,  especially  of  the  lon- 
gitudinal muscular  bands  of  the  colon,  has 
been  noticed  in  those  cases  of  so-called 
idiopathic  dilatation  where  no  obvious  ob- 
struction exists.  The  pathogeny  of  this  con- 
dition is  obscure,  for  it  does  not  appear 
probable  that  it  precedes  the  dilatation,  as  in 
the  heart,  but  is  rather  developed  coincidently. 

It  is  rare  for  this  condition  to  be  other 
than  inferred  during  life  ;  it  gives  rise  to  no 
symptoms  and  calls  for  no  treatment ;  and 
when  established  is  rather  of  the  nature  of  a 
compensatory  lesion. 

13.  Intestines,  Inflammation  of. — 
Synon.  :  Enteritis ;  Fr.  Enterite  ;  Ger.  Darm- 
ent'^iindung. 

Under  this  term  are  included  aU  those 
structural  changes  in  the  mucous  membrane 
of  the  intestinal  tract  which  primarily  follow 
the  application  of  an  abnormal  irritant,  pro- 
vided that  the  irritant  be  not  of  sufficient 
intensity  to  produce  absolute  destruction  of 
tissue.  Such  changes  wiU  involve  more  or 
less  all  the  tissue-elements  of  the  mucous 
membrane,  and  may  extend  to  the  muscular, 
or  even  the  peritoneal  coat.  They  are 
essentially  characterised  by  productive,  coin- 
cident with  destructive  features,  the  former 
leadmg  to  the  formation  of  new  material,  as 
pus  or  connective  tissue,  the  latter  to  ulcera- 
tion or  gangrene.  The  intlammatory  process 
may  present  considerable  variety  in  type. 
The  simplest  form,  to  which  the  term 
'  catarrh  '  may  be  applied,  passes,  by  almost 
insensible  gradations,  from  the  tissue-changes 
met  with  in  the  course  of  normal  digestion, 
to  a  distinct  condition  of  disease.  Or  there 
may  be  superadded  certain  specilic  characters 
due  either  to  the  nature  of  the  cause,  or  to 
the  predisposition  of  the  tissue  affected,  or  to 
both,  which  determine  the  conditions  known 
as  diphtheritic,  phlegmonous,  dysenteric,  &c. 
See  Inflammation. 

There  are  thus  differences  in  the  severity 
■with  which  enteritis  may  occur.  But  in  all 
cases  the  essential  characters  of  inflammation 
are  present,  which  may  be  regarded  as  the  re- 
sults of  the  irritant  plus  the  efforts  at  repair 
on  the  part  of  the  affected  tissue. 

The  morbid  process  may  affect  the  in- 
testine throughout  its  greater  length,  either 
in  common  with  or  independently  of  the 
stomach — general  enteritis  ;  or  it  may  be 
distinctly  limited  to  certain  parts  of  the 
canal — local  enteritis,  including  duodenitis, 
ileitis,  typhhtis,  colitis,  and  proctitis.  As  a  rule, 
the  term  enteritis  is  restricted  to  inflamma- 
tion of  the  small  intestines,  and  it  is  in  this 
sense  that  the  disease  is  treated  in  this  article. 

In  respect  to  duration  and  intensity,  en- 
teritis may  be  acu  te  or  chronic. 

(A)  Acute  Enteritis. — Acute  enteritis 
is  sometimes  called  gastric  remittent,  or 
vnfantile  remittent  fever — terms  it  is  ad- 
visable to  discard  entirely,  since  they  are 
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frequently  applied  to  very  different  diseases. 
Acute  enteritis  is  meant  to  include  aU  those 
cases  where  the  essential  features  of  an  in- 
flammation are  present,  varying  in  severity 
from  a  simple  catarrh  or  muco-enteritis,  to 
those  severer  forms  possessed  of  special  fea- 
tures, such  as  phlegmonous  or  diphtheritic. 
The  more  severe  cases,  especially  in  children, 
are  sometimes  called  simple  or  English 
cholera,  or  cholera  infantum. 

^Etiology. — It  is  doubtful  whether  an 
idiopathic  enteritis  is  ever  met  with  ;  some 
cause  is  generally  to  be  found. 

Predisposing  causes. — (a)  The  exposed 
situation  of  the  intestinal  tract  to  irritating 
substances  swallowed,  causes  this  disease  to 
be  one  of  frequent  occurrence. 

(/i)  The  structure  of  the  intestinal  mucous 
membrane,  vsdth  its  dehcate  and  susceptible 
epithelial  cells,  and  slightly  protected  blood- 
capUlaries,  favours  the  occurrence  of  those 
changes  which  constitute  inflammation. 

(y)  Age  especially  predisposes  to  enteritis. 
For  although  it  may  occur  at  any  period  of 
Hfe,  infants  and  childi-en  during  the  period 
of  dentition  are  peculiarly  susceptible.  A 
moderate  intestinal  catarrh  may  almost  be 
regarded  as  a  normal  accompaniment  of 
dentition,  hke  to  the  increased  activity  of 
the  salivary  and  other  glands  at  that  period. 
From  the  moderate  it  may  easily  pass  into 
the  serious  or  even  fatal  degree. 

(5)  The  season  of  the  year  appears  to 
exercise  an  influence,  for  during  the  summer 
and  early  autumn  this  disease  is  certainly 
much  more  frequent ;  and  particularly  so 
when  there  is  extreme  difference  between 
day  and  night  temperatures,  or  when  the 
heat  is  associated  with  much  moistiu'e. 

(e)  Occasionally  this  malady  would  appear 
to  be  epidemic. 

(C)  Certain  mental  and  emotional  states 
undoubtedly  confer  a  liability  to  the  occur- 
rence of  symptoms  which  are  practically 
indistinguishable  from  those  of  a  catarrhal 
enteritis. 

{rf)  Conditions  of  general  Ul-health  and 
marasmus,  especially  in  children,  predispose 
to  intestinal  catarrh. 

Exciting  causes. — These,  whatever  then- 
nature,  would  appear  to  act  by  first  inducing 
a  hyperaemia  of  the  tissues,  which  thence 
pass  into  a  state  of  inflammation. 

1.  Irritating  ingesta  of  the  most  varied 
kind,  such  as  abnormal,  iU-cooked,  or  im- 
properly digested  food,  toxic  products  of 
digestion,  and  irritant  drugs  or  poisons,  often 
cause  enteritis,  though  not  so  frequently  as  in 
the  corresponding  affection  of  the  stomach. 
Of  these,  improper  food  is  by  far  the  most 
common,  especially  during  the  first  year  of 
life.  Cow's  milk  alone  may  be  at  that  time 
sufficient  to  produce  it,  and  it  is  rare  for 
infants  to  escape  an  attack.  An  excessive 
flow  of  bile  into  the  intestine  is  an  occasional 
cause.    Certain  irritants,  such  as  corrosive 
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sublimate,  used  as  lotions  or  injections,  have 
been  known  to  produce  enteritis — even  fatal — 
without  direct  introduction  into  the  alimen- 
tary canal. 

Specific  forms  of  intestinal  inflammation 
are  determined  by  various  micro-organisms 
and  their  products,  and  to  such  causes  may 
be  referred  cholera,  dysentery,  typhoid  fever, 
and  probably  many  cases  of  '  summer 
diarrhoea  '  or  cholera  infantum,  all  of  which 
are  primarily  varieties  of  enteritis. 

2.  Exposiu:e  to  cold  may  be  followed  by 
inflammation  of  the  intestines,  as  it  may  be 
by  inflammation  of  the  hmgs,  kidneys,  or 
pleiura ;  what  determines  the  particular  organ 
involved  is  vmknown.  There  would  seem  to 
be  some  other  factor  than  the  mere  deter- 
mination to  the  viscera  of  an  excess  of  cooled 
blood  from  the  contracted  cutaneous  capil- 
laries, which  probably  affects  the  nutrition 
of  the  tissue  -  elements  via  the  nervous 
system. 

The  occurrence  of  inflammation  and  ulcera- 
tion of  the  duodenum  which  occasionally 
foUows  extensive  superficial  burns,  cannot  be 
altogether  explained  by  the  hyperaemia  of  the 
intestines,  which  is  said  to  follow  the  super- 
ficial injury ;  but  whether  the  cause  be 
embolic,  or  the  elimination  by  the  bile  of 
some  irritant  poison,  is  imknown. 

3.  Wounds,  new-growths,  volvulus,  intus- 
susception, hernise,  impaction  of  fseces,  gall- 
stones, parasites,  will  lead  to  enteritis. 

4.  Inflammation  of  neighbouring  parts 
may  involve  the  intestines  by  extension,  as 
from  the  stomach,  peritoneum,  or  bile-ducts. 

5.  The  specific  poison  of  diphtheria  not 
infrequently  leads  to  enteritis  of  a  charac- 
teristic nature.  An  inflammatory  state  of 
the  intestinal  mucous  membrane  is  said  to 
accompany  or  follow  the  exanthemata,  and 
more  especially  scarlet  fever ;  and  it  some- 
times complicates  septicasmia,  particularly 
when  this  is  of  puerperal  origin. 

Anatomical  Characters.  —  It  probably 
never  occurs  that  the  whole  length  of  in- 
testine is  the  seat  of  inflammation,  and  it  is 
not  often  that  even  the  entire  small  intestine 
is  so  affected.  It  is  far  more  frequent  to  find 
certain  tracts,  of  a  few  inches  or  a  few  feet, 
involved.  Speaking  generally,  the  colon, 
cfficum,  rectum,  duodenum,  ileum,  and  jeju- 
num are  attacked,  as  regards  firequency,  in 
the  order  named.  In  some  situations  special 
features  are  present,  but  the  essential  cha- 
racters of  inflammation  always  exist,  what- 
ever be  the  site. 

Owing  to  the  physical  properties  of  the 
intestinal  tissues,  and  the  rapid  onset  of  soft- 
ening and  putrefactive  changes,  the  appear- 
ances seen  after  death  by  no  means  neces- 
sarily correspond  to  what  actually  exists 
during  life.  Thus,  the  hypersmic  state  of 
the  mucous  membrane,  with  the  increased 
redness,  varying  fi-om  a  more  intense  pink 
than  normal  un  to  a  deep  dark  red,  may 


leave  but  a  trace  ;post  mortem,  the  vessels 
having  become  considerably  emptied  from 
the  constriction  of  the  vessels  in  rigor  mor- 
tis. An  increased  vascularity,  however,  is 
one  of  the  important  features  of  the  state 
imder  consideration,  and  it  may  sometimes 
be  so  intense  as  to  lead  to  capiUary  ruptm'e 
and  formation  of  petechiae  in  the  mucous 
membrane.  The  tissue-elements  of  the  gut, 
as  a  result  of  the  irritant  causing  the  inflam- 
mation, and  -with  the  accompaniment  of  an 
increased  vascular  supply,  undergo  changes 
in  their  appearance  and  behaviour.  Thus 
the  epithelial  cells  are  in  a  state  of  cloudy 
swelling  and  of  increased  activity  in  multiph- 
cation,  each  successive  progeny  approaching 
nearer  and  nearer  to  the  embryonic  type  ; 
the  connective-tissue  elements  are  similarly 
affected ;  and  leucocytes  transude  into  the 
tissues  from  the  vessels.  These  new-formed 
cells  constitute  pus-corpuscles,  which  are 
thrown  ofi'  from  the  surface  of  the  mucous 
membrane,  and  crowd  to  a  variable  depth 

'  the  tissues  of  the  diiferent  coats.  If  the  pri- 
mary irritant  to  the  inflammation  be  of  a 
specific  character,  such  as  the  poison  of  diph- 
theria, or  of  an  extremely  severe  nature,  such 

I  as  an  intussusception  or  hernia,  then  the 
new-formed  cells  become  entangled  in  a 
fibrinous,  coagulable  exudation  from  the 
blood,  and  form  with  the  necrosed  tissue- 
elements  patches  of  false-membrane  adherent 
to  the  surface  of  the  bowel.  In  all  cases 
there  is  some  cedema  of  the  intestinal  walls 
from  serous  effusion,  and  the  free  surface  of 
the  membrane  is  covered  with  a  glairy  mucus, 
containing  pus-ceUs,  and  frequently  crystals 
of  triple  phosphate. 

The  epithehum  of  the  follicles  of  Lieber- 
kiihn  becomes  extremely  granular,  and  pro- 
liferates extensively,  with  the  frequent  result 
of  blocking  up  the  lumen  of  the  gland,  which 
thus  becomes  very  prominent ;  or  the  tubu- 
lar glands  may  loosen  and  fall  out,  leaving 
weU-defined  empty  pits,  particiilarly  if  the 
examination  of  the  mucous  membrane  be 
delayed  long  after  death.  The  solitary  and 
agminated  glands  are  invariably  much  swol- 
len, and  very  often  the  process  of  inflamma- 
tion is  most  intense  in  their  vicinity.  Occa- 
sionally the  mesenteric  glands  are  similarly 
affected. 

i  How  this  inflammation  may  terminate 
very  much  depends  on  the  cause  and  ex- 

!  tent :  it  may  subside,  and  the  bowel  gradu- 

[  ally  assume  its  normal  characters  with  no 
impairment  of  function  ;  it  may  lapse  into  a 
chronic  state  ;  or  it  may  pass  on  into  ulcera- 
tion, or  even  sloughing  and  gangrene.  See 
Digestive  Organs,  Diseases  of. 

To  these  various  degrees  and  varieties  of 
the  inflammatory  state  different  terms  have 
been  applied. 

!  Catarrhal  or  muco- enteritis. — The  essen- 
tial  characters  of  this  are  an  excessive  mucous 

I  secretion,  with  serous  exudation  or  shght 
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pus  formation,  in  very  variable  amount,  and 
desquamation  of  the  epithelium.  The  sub- 
mucosa  may  be  infiltrated  with  leucocytes, 
but  it  usually  remains  normal,  as  also  the 
muscular  coat,  imless  the  morbid  condition 
be  prolonged.  Complete  recovery  generally 
takes  place,  but  atrophy  with  considerable 
destruction  of  vilH  and  Lieberkiihn's  glands, 
leaving  the  sm-face  smooth  and  bare,  not 
infrequently  follows,  especially  in  children. 
There  is  often  some  superficial  erosion  or 
simple  ulceration.  This  form  of  inflammation 
involves  great  lengths  of  the  canal,  and  is 
more  common  in  the  colon,  or  ileum,  less  so  ] 
higher  up.  i 

Phlegmonous. — This  term  denotes  a  more 
severe  form  of  inflammation,  in  which  there 
is  a  more  considerable  formation  of  j)us  which 
permeates  aU  the  coats.  This  is  a  rare  con-  I 
dition,  and  affects  only  a  short  distance  of  j 
the  bowel,  which  is  deep  red  and  distended, 
and  fi'equently  contams  a  sanious  fluid. 

Membrcmous  enteritis. — When  patches  of 
false  membrane  are  met  with,  of  the  nature 
above  described,  in  association  with  diph- 
theria, we  have  a  true  diphtheritic  enteritis ; 
and  the  expression  pellicular  or  croupous 
may  be  more  fitly  applied  to  those  cases 
where  a  similar  membrane  is  formed,  though 
not  in  connexion  with  the  diphtheria  poison. 
Such  a  state  is  of  not  infrequent  occurrence 
on  the  prominent  edges  of  the  valvulse  con- 
niventes,  and  still  oftener  of  the  saccules  of 
the  colon,  due  to  the  irritation  of  hardened 
faeces  or  impacted  calculi.  Both  these  forms 
are  associated  with  ulceration,  except,  it  is 
said,  in  children,  and  affect  only  limited 
areas  of  the  intestine. 

The  term  dysenteric  is  very  indifferently 
aj)pliea  to  more  than  one  form  of  enteritis  or 
colitis.  The  writer  thinks  it  had  better  be 
limited  to  that  form  of  inflammation  due  to 
the  specific  poison  of  dysentery,  although  the 
morbid  ajjpearances  of  si;ch  cases  are  almost 
or  quite  identical  with  some  of  the  varieties 
enmnerated  above,  the  difl'erences  bemg  de- 
pendent on  their  causation  and  cHnical  his- 
tory.   See  Dysentery. 

It  frequently  happens  that  the  inflamma- 
tion is  limited  to  the  lymphoid  foUicles,  soli- 
tary and  agminated,  or  at  least  primarily 
affects  them.  There  is  a  great  tendency  for 
this  condition  to  proceed  to  ulceration,  which 
rarely  extends  beyond  the  mucosa,  and  never 
perforates.  The  ulcers  coalesce,  forming  ex- 
tensive areas  of  destruction,  with  imdermining 
of  the  remaining  mucous  membrane.  The 
Ueum  is  seldom  thus  affected  alone,  oftener 
the  ileum  and  colon,  and  most  commonly 
only  the  colon. 

In  fatal  cases  of  diphtheria  in  children  the 
agminated,  and  to  a  less  extent  the  solitary 
glands  throughout  the  small  intestine  have 
been  fomid  much  swollen  and  hypersemic, 
though  not  ulcerated,  and  without  diphthe- 
ritic membrane,  although   there  was  con- 


siderable roimd-ceUed  infiltration  of  the 
mucosa  and  submucosa. 

Various  micro-organisms  have  been  found 
in  the  tissues  of  the  intestine  in  the  different 
kinds  of  inflammation,  both  simple  and  spe- 
cific. 

Symptoms. — That  a  considerable  variation 
is  met  with  in  the  kind  and  severity  of  the 
symptoms  presented  in  cases  of  enteritis,  is 
only  to  be  expected  when  the  great  difference 
in  degree  and  extent  of  morbid  change  that 
is  met  with  is  remembered ;  and  in  a  very 
large  number  of  cases  the  symptoms  are 
quite  out  of  proportion  to  the  ajjpearauces 
fowid  post  mortem.  Whilst  the  pathological 
changes  that  take  place  in  a  limited  part  of 
the  canal  are  identical  vnth  those  that  may 
be  found  in  another,  to  a  very  large  extent 
the  symptoms  that  arise  in  the  two  cases 
may  be  widely  different.  For  whereas  one 
patient  may  suffer  from  an  attack  of  intes- 
tinal catarrh,  with  but  a  trifling  array  of 
symptoms,  another  may  succumb  within  a 
few  days.  There  is  no  one  symptom  or  even 
group  of  symptoms  that  is  absolutely  charac- 
teristic of  the  disease ;  even  the  general  con- 
dition of  the  j)atient  is  not  constant.  In  the 
milder  forms  of  intestinal  catarrh  there  may 
be  slight  pyrexia,  with  thirst  and  quickened 
pulse,  but  these  symptoms  may  be  scarcely 
noticeable,  and  the  actual  existence  of  the 
condition  is  often  assumed,  without  anything 
like  proof ;  whUe,  on  the  other  hand,  in  the 
severe  phlegmonous  enteritis  they  are  ex- 
treme, and  the  patient  is  in  a  state  of  con- 
siderable ijrostration. 

The  following  symptoms,  more  or  less 
marked,  occur  in  different  cases. 

Stools. — Diarrhoea  is  in  some  respects  the 
most  constant  symptom,  though,  when  the 
affection  is  limited  to  the  higher  part  of  the 
canal,  and  space  is  given  for  the  re-absorption 
of  the  excessive  exudation,  it  may  not  only 
be  wanting,  but  there  may  be  actual  consti- 
pation. The  lower  down  the  bowel  is  in- 
flamed, the  greater  the  liability  to  diarrhoea, 
which  hence  becomes  a  marked  character  of 
colitis  and  proctitis.  In  the  severe  forms 
of  the  aflection  complete  constipation  may 
be  due  to  the  paralysis  of  the  inflamed 
bowel,  arresting  the  peristalsis,  and  allowing 
of  the  accumulation  of  the  intestinal  contents 
above  the  lesion  ;  this  is  obviously  more  com- 
plete when  the  enteritis  is  associated  with 
any  state  producing  mechanical  obstruction, 
such  as  intussusception  or  ileus. 

The  character  of  the  evacuations  is  very 
variable.  As  a  rule  they  are  semi-fluid  when 
diarrhcea  exists  ;  or  they  may  consist  chiefly 
of  an  almost  clear  liquid  with  a  few  fgeculent 
flakes ;  but,  when  time  has  permitted  a  partial 
re-absorption  of  the  fluid  portion,  the  stools  be- 
come more  consistent,  and  in  cases  of  enteritis 
which  are  chiefly  due  to  fsecal  accumulation, 
solid,  hard  masses  are  passed. 

Mucus,  in  greater  or  less  quantity,  is  con- 
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Btantly  present — being  especially  abundant  ia 
ail'ections  of  the  large  intestine  and  rectum, 
when  it  is  often  discharged  as  complete 
tubular  casts  of  the  bowel.  In  catarrhal 
affections  of  the  small  intestine,  the  mucus 
may  only  occur  iti  microscopic  particles,  and 
when  considerable  in  amoimt  and  intimately 
mixed  with  the  fteces,  generally  comes  from 
the  first  part  of  the  colon,  as  motions  con- 
sisting of  almost  pure  mucus  come  from 
below  the  splenic  flexure. 

Blood  is  not  usual  except  in  proctitis,  or 
imless  there  be  ulceration  or  haemorrhoids ; 
and  pus  is  seldom  noticed  unless  the  rectum 
be  inflamed.  Quantities  of  intestinal  epi- 
thelium and  micro-organisms  maybe  detected 
by  the  microscope. 

Owing  to  the  imperfect  performance  of 
digestion  or  absorption,  the  motions  are  liable 
to  contain  many  abnormal  constituents — as 
fat,  when  the  duodenum  and  upper  part  of 
the  jejunum  are  involved,  or  even  masses 
of  food  scarcely  changed ;  and  the  altered 
characters  of  the  intestinal  contents,  with  the 
products  of  decomposition,  are  in  themselves 
most  effective  in  maintaining  a  diarrhoea. 
As  a  rule,  the  discharges  are  paler  than 
normal,  or  may  be  even  colourless;  the 
greenish  tint  so  often  seen  in  the  enteritis  of 
children  is  due  either  to  a  pigment  formed 
by  a  baeiUus,  or  to  biliverdin,  and  is  then 
considered  as  indicating  some  abnormal 
alkaline  change  in  the  intestine,  whereby  the 
biliverdin  has  become  altered,  though  the 
stool  itself  as  passed  is  acid  in  reaction. 
Unaltered  bile  pigment  in  the  faeces  is  ab- 
normal, and  its  presence  indicates  catarrh 
high  up  in  the  smaU  intestine,  and  is  always 
associated  with  fluid  evacuations  from  in- 
creased peristalsis  of  the  Ueum  and  colon. 
The  odour  is  usually  extremely  offensive  or 
even  putrid,  especially  the  white  or  greyish 
putty-like  masses  passed  by  children ;  though 
sometimes,  when  the  evacuations  are  very 
liquid  and  colourless,  smell  may  be  altogether 
absent.    See  Stools. 

Owing  to  a  large  production  of  gases, 
discharges  of  flatus  are  of  very  frequent 
occurrence,  but  unless  there  be  actual  ob- 
struction, tympanitic  distension  of  the  abdo- 
men is  not  usual. 

Vomiting,  except  in  the  severe  forms,  is 
not  a  common  symptom  of  enteritis,  unless 
the  stomach  be  involved.  In  phlegmonous 
enteritis,  however,  vomiting  may  be  per- 
sistent, and  even  stercoraceous ;  and  it  is 
relatively  more  frequent  in  children  than  in  i 
adults.  Short  of  actual  vomiting,  nausea  is 
frequently  complained  of. 

Pain  omd  tenderness. — Pain  in  itself  is 
a  most  uncertain  symptom,  perhaps  being 
scarcely  noticeable  in  the  milder  forms  of 
catarrh  ;  whilst  in  cohtis,  the  colicky,  griping 
pains,  which  may  or  may  not  be  relieved  by 
pressure,  are  characteristic.  Still  more  is 
this  the  case  when  the  rectum  is  affected, 


when  the  straining  and  tenesmus  constitute 
one  of  the  most  distressing  symptoms  of  the 
malady.  "When  the  peritoneum  is  involved, 
the  pain  and  tenderness  are  marked  and 
characteristic.  Both  may  be  generally  dif- 
fused over  the  abdomen,  or  may  be  local  in 
character,  as  over  the  caecum ;  in  a  large 
number  of  cases  the  pain  is  referred  to  the 
umbilical  region. 

General  symjptoms.  —  Among  the  more 
general  symptoms,  or  those  associated  with 
inflammation  of  special  regions,  are  the 
phenomena  of  the  febrile  state.  The  tempera- 
ture may  reach  104°  F.,  or  even  higher ;  or 
in  some  cases  it  may  be  scarcely  elevated. 
The  appetite  may  be  unaffected,  especially 
if  the  upper  part  of  the  tract  be  free 
from  the  disease  ;  whilst  there  may  be 
complete  anorexia  when  the  reverse  is 
the  case.  Thfrst  is  of  usual  occurrence, 
and  it  becomes  very  marked  when  the 
evacuations  are  abundant  and  fluid.  The 
tongue  indicates  rather  the  general  state  of 
the  patient,  and  is  a  less  reHable  index  of  the 
actual  state  of  the  intestinal  mucous  mem- 
brane even  than  in  corresponding  affections 
of  the  stomach.  It  may  be  dry,  red,  irritable, 
and  glazed ;  or  coated  with  a  thick  fur,  with 
the  edges  and  papiUse  bright  and  prominent ; 
in  milder  cases  it  is  often  imaffected.  The 
iirine  may  contain  a  large  amoimt  of  indican, 
indicative  of  albuminous  putrefaction  in  the 
intestines.  The  character  of  the  pulse  varies 
with  the  general  state.  Provided  that  the 
pyrexia  be  extreme,  there  is  the  usual  dry 
skin  and  concentrated  urine,  with  a  tendency 
towards  the  production  of  the  typhoid  state, 
which  usually  is  reached  in  fatal  cases.  In 
many  cases  the  prostration  is  excessive, 
though  the  mind  is  usually  unaffected  to  the 
end,  and  very  often  there  is  a  marked  irri- 
tabOity  of  temper.  Notwithstanding  the 
intimate  sympathy  between  the  alimentary 
tract  and  the  brain,  headache  is  of  rare 
occurrence  in  enteritis.  A  persistent  hiccough 
is  met  vdth  sometimes.  In  children  the 
disease  rapidly  leads  to  a  condition  of  col- 
lapse. The  child  hes  in  a  languid,  almost 
torpid,  state  ;  with  the  skin  of  the  abdomen 
intensely  hot  and  dry ;  whilst  the  extremities 
are  cold  and  blue,  the  face  is  pinched,  and 
the  body  generally  appears  shrunken.  Fre- 
quently this  state  is  interrupted  by  attacks 
of  convulsions,  especially  if  dentition  be  in 
progress.  Or  the  child  is  extremely  fretftil, 
and  maintains  an  almost  constant,  short, 
feeble  cry,  evidently  accompanied  with  pain. 

When  the  disease  affects  the  duodenum, 
jaundice,  due  to  closure  of  the  bile-duct,  very 
often  occurs.  The  intimate  nervous  relation 
between  the  rectum  and  base  of  the  bladder 
explains  the  frequency  of  micturition  so 
commonly  associated  with  proctitis. 

Diagnosis. — The  variability  and  oftentimes 
vagueness  of  the  symptoms  frequently  admit 
of  a  diagnosis  of  enteritis  being  made  only  by 
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a  process  of  exclusion.  The  history  of  im- 
proper feeding,  whether  temporary  or  pro- 
longed, often  indicates  the  natm'e  of  the 
disease ;  though  it  cannot  be  denied  that  all 
rules  of  a  rational  dietary  are  frequently 
violated  with  apparent  impunity  both  by 
children  and  adults. 

Diarrhoea  alone  can  by  no  means  be  taken 
necessarily  to  indicate  the  existence  of  in- 
testinal inHammation,  and  the  same  may  be 
said  of  constipation,  pain,  vomiting,  and  other 
single  symptoms.  It  is  rather  to  a  group  of 
symptoms,  with  the  previous  history,  that 
the  observer  must  look.  The  character  of 
the  stools,  as  already  described,  often  in- 
dicates the  region  of  gut  affected ;  and  the 
existence  of  extreme  tenderness  and  pain, 
with  a  hard,  quick  pulse,  and  the  abdominal 
decubitus,  point  to  the  involvement  of  the 
peritoneum,  which  an  exacerbation  of  tem- 
perature tends  to  confirm.  The  distinctive 
features  of  tyjjhlitis,  colitis,  and  proctitis 
are  elsewhere  described  sufficiently  to  form 
material  for  diagnosis  in  most  cases.  To 
distinguish  between  inflammation  of  the  jeju- 
num and  ileum  is  usually  impossible,  nor, 
practically,  is  it  a  matter  of  importance. 
The  history  of  the  case,  the  course  of  the 
temperature,  and  the  characteristic  rash  and 
headache,  should  serve  to  separate  typhoid 
fever  from  acute  enteritis,  which  is  some- 
times mistaken  for  it. 

Prognosis. — This  will  clearly  depend  on 
the  degree  of  severity  of  the  affection,  no  less 
than  on  its  seat  and  extent.  Eest,  which  is 
of  prime  necessity  to  an  inflamed  organ,  is 
almost  incompatible  with  maintaining  the 
•due  nutrition  of  the  patient,  and  this  fact 
renders  the  prognosis  very  imcertain. 

A  simple  intestinal  catarrh  occurring  in  a 
healthy  subject  certainly  tends,  after  a  few 
days,  to  complete  recovery;  but  occurring,  as 
it  frequently  does,  in  persons  in  ill-health,  it 
is  far  more  liable  to  pass  into  an  obstinate 
chronic  condition.  In  children,  the  opinion 
should  be  very  guarded ;  for  whilst  in  a 
large  number  of  cases  perfect  recovery  fol- 
lows removal  of  cause  and  suitable  treat- 
ment, others,  for  no  very  apparent  reason, 
will,  in  spite  of  everything,  progress  to  a 
fatal  termination ;  and  this  is,  of  course, 
more  likely  to  be  the  result  where  a  strumous 
or  tubercular  diathesis  exists.  The  mildest 
diarrhoea  in  children  suffering  fr'om  athrepsia 
quickly  becomes  serious,  killing  as  it  were 
from  rapidly  supervening  shock :  the  onset 
of  so-called  summer  diarrhcea  during  con- 
valescence from  such  diseases  as  whooping- 
cough  or  pneimionia  is  also  of  grave  import ; 
and  in  true  cholera  infantum,  hyperpyrexia, 
great  prostration,  and  especially  micontrol- 
lable  vomitmg,  are  almost  surely  fatal  indi- 
cations. Enteritis  in  different  degrees  of 
severity  constitutes  one  of  the  most  impor- 
tant causes,  if  not  the  most  important  cause, 
of  infantile  mortality. 


In  the  severer  forms  of  enteritis,  as  they 
affect  adults,  opinion  must  be  guided  by  the 
nature  of  the  cause,  and  the  general  state  of 
the  patient.  Kecognising  that  the  unfavour- 
able tendencies  of  the  disease  are  towards  ex- 
treme prostration,  to  perforation  with  fatal 
collapse,  or  to  chronic  ulceration — according 
as  these  conditions  are  threatened,  so  may  the 
prognosis  be  fairly  made.  The  dm'ation  of  ex- 
treme cases  rarely  extends  beyond  a  few  days, 
when,  if  death  do  not  occm-,  the  symptoms 
abate,  and  recovery,  with  oftentimes  a  tedious 
convalescence,  follows,  or  a  chronic  condition 
of  disease  is  established.  A  very  insidious 
form  of  enteritis,  with  rapidly  fatal  termi- 
nation from  iilceration  and  perforation,  has 
been  noticed  in  young  girls,  the  symptoms 
only  lasting  about  twenty-four  hours. 

Treatment. — Although  great  variety  exists 
in  the  degree  of  severity  of  the  symptoms  of 
acute  enteritis,  and  a  corresponding  difference 
obtains  m  the  treatment  to  be  pm-sued,  yet 
'  certain  general  principles  may  be  first  laid 
down,  and  the  more  special  details  adapted 
to  certain  conditions  afterwards  indicated. 
Inasmuch  as  the  disease  is  one  of  a  febrile 
nature,   where,   among  other  things,  the 
tissue-waste  is  out  of  proportion  to  the  repair, 
and  at  the  same  time  the  organs  concerned 
j  with  the  preparation  of  the  food  are'  those 
I  mainly  at  faiolt,  every  effort  should  be  made 
]  to  minimise  the  bodOy  waste.    This  is  best 
'  attained  by  keeping  the   patient   in  bed, 
'  which  also  offers  the  additional  advantage 
of  providing  a  uniform  warmth. 

As  regards  diet,  in  the  greater  number  of 
cases  of  acute  intestinal  inflammation  the 
appetite  is  much  impaired,  even  to  complete 
anorexia.  Providing  the  person  attacked 
have  been  previously  in  good  health,  no 
harm  is  done  by  complete  abstuience  from 
food  for  twenty-four  or  even  forty-eight 
hoiurs.  This  gives  a  much  better  chance  of 
rest  to  the  intestine,  and  a  better  opportunity 
for  the  removal  of  any  irritant  ingesta  which 
may  have  been  the  cause  of  the  inflamma- 
tion. The  thirst  dmring  this  period  may  be 
relieved  by  ice-cold  water,  with  or  without  a 
little  lemon-juice.  It  must  not  be  forgotten 
that,  with  the  mucous  membrane  and  its 
glands  inflamed,  the  conditions  of  normal 
digestion  and  absorption  are  materially  in- 
terfered with,  and  articles  of  diet  that  ordi- 
narily are  most  nutritious  and  easUy  digested, 
may  and  do  become,  tmder  these  altered 
circumstances,  positively  harmful.  The  aim 
in  feeding  the  patient  should  be  to  give  those 
materials  which  require  the  least  digestion, 
and,  being  most  quickly  absorbed,  leave  the 
smallest  amount  of  indigestible  residue. 
Provided  that  the  stomach  be  implicated — 
and  it  is  rare  that  it  is  not  so — meat  foods 
are  badly  borne.  Instead  of  the  jiroteid  con- 
stituents being  digested,  they  undergo  putre- 
factive decomposition,  and  thus  add  fresh 
irritants  to  the  canal  lower  down.   If,  bow- 
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ever,  the  stomach  be  tolerably  free,  then 
meat  essences,  made  thin  and  allowed  to 
stand  till  cold,  may  be  given.  The  nausea 
or  vomiting  which  is  usuaUy  present  is  more 
easily  overcome  by  giving  the  noxu'ishment 
cold ;  and  a  few  drops  of  lemon-juice  are  of 
great  service  if  added  to  the  beef-tea.  MUk 
is  very  uncertain  in  the  way  it  is  tolerated  by 
such  patients.  Occasionally  it  is  impossible  to 
give  it,  the  vomiting  or  diarrhoea  being  in- 
creased by  it ;  but  equal  parts  of  milk  and 
soda-water  may  constitute  sufficient  nourish- 
ment to  last  for  several  days  in  extreme 
cases,  and  may  be  well  borne.  Lime-water 
may  be  substituted  for  the  soda-water,  but, 
as  a  rule,  effervescing  fluids  are  more  grate- 
ful, koumiss  being  often  of  great  service. 
The  milk  should  be  sterilised  and  as  free  as 
possible  Ixom  cream,  for  fats  hi  all  forms  are 
to  be  avoided,  since  the  products  of  their  de- 
composition are  extremely  irritating.  Beef- 
tea  or  chicken-broth,  made  with  milk  in  place 
of  water,  may  be  tried  with  advantage.  Fari- 
naceous substances,  if  given  at  all,  should  be 
only  in  small  quantities  at  a  time ;  a  remark 
which  equally  applies  to  all  other  food. 
Nutrient  enemata  are  of  much  use  in  some 
cases. 

A  very  great  deal  may  be  done  for  the 
patient  with  drugs,  both  in  the  relief  of 
symptoms  and  in  aiding  the  cm'e. 

It  is  seldom  advisable  to  check  the  diar- 
rhoea in  acute  enteritis ;  and  an  aperient  to 
begin  with,  except  evidence  exist  of  there 
being  any  peritonitis,  is  a  rational  treatment. 
Thereby  the  irritant,  whatever  it  may  be,  is 
removed,  and  a  better  chance  for  recovery  is 
given ;  improper  food  is  so  commonly  the 
cause,  that  the  majority  of  cases  are  bene- 
fited by  a  prehminary  purgation.  Probably 
the  best  aperients  in  this  case  are  castor  oU, 
and  calomel  in  doses  of  one  to  four  grains 
according  to  age,  but  it  may  be  necessary  to 
follow  up  the  latter  after  a  few  hours  with  a 
quickly  acting  saline  aperient.  If  the  in- 
flammation be  confined  to  the  colon,  where, 
as  already  said,  accumulations  of  faeces  are 
the  common  cause,  copious  simple  enemata, 
repeated  every  six  or  eight  hours,  are  of 
great  advantage ;  and  this  plan  may  be 
pursued  in  conjunction  with  the  aperient 
given  by  the  mouth.  The  object  is  to 
clear  out  the  alimentary  canal ;  and  provided 
that  this  has  been  done,  abstinence  from 
food  for  twelve  hours,  and  some  bismuth  in 
an  effervescing  form,  are  frequently  sufiicient 
in  milder  cases  to  put  the  attack  on  the  road 
to  cure.  The  writer  places  great  reliance  on 
bismuth,  either  in  the  form  of  solution  with 
an  efierveseing  citrate  of  potassium,  and  three 
or  four  minims  of  diluted  hydrocyanic  acid ; 
or  granular  effervescing  lime-juice  and  bis- 
muth. The  nausea  and  vomiting  are  best 
relieved  by  this  treatment.  For  the  pain, 
poultices  or  poppy-head  fomentations,  or  the 
internal  adininistration  of  opium,  may  be 


very  effective.  Should  there  be  peritonitis, 
the  opium  must  be  increased  in  amoimt,  to 
the  end  of  giving  complete  rest  to  the  bowel. 
Several  leeches  applied  to  the  anus,  with 
the  view  of  relieving  the  hypersemia  of  the- 
intestinal  tract,  are  occasionally  necessary 
in  extreme  cases.  When  the  attack  is  dis- 
tinctly attributable  to  cold,  a  profuse  sweat- 
ing induced  by  hot  baths,  and  ten  grains 
of  Dover's  powder,  is  often  of  great  bene- 
fit. In  those  cases  where,  from  the  dm-a- 
tion,  character  of  stools,  and  previous  treat- 
ment, there  is  reason  to  believe  that  the 
irritating  causes  are  got  rid  of,  the  diarrhoea 
may  then  require  special  treatment,  especially 
when  the  patient  has  been  in  ill-health,  or  is- 
eonstitutionaUy  debilitated.  A  powder,  con- 
sisting of  Dover's  powder  5  grains,  and  car- 
bonate of  bismuth  10  grains,  given  every 
six  hours,  is  very  efficacious.  Sulphate  of 
copper,  nitrate  of  silver,  and  vegetable  as- 
tringents are  frequently  used  for  the  same 
piurpose. 

So  soon  as  the  more  acute  symptoms  have 
subsided,  the  bismuth  may  be  still  continued, 
and  presently  given  with  a  vegetable  bitter, 
such  as  calumba.  But  ten  to  fifteen  minims 
of  the  diluted  hydrochloric  acid  in  an  ounce 
of  water  much  assist  the  recovery  of  the 
digestive  power  of  the  stomach,  for  which 
purpose  also  pepsin  is  valuable. 

In  consequence  of  the  great  liability  to  a 
second  attack  which  this  disease  engenders, 
avoidance  of  well-known  harmful  articles  of 
diet,  and  the  use  of  warm  clothing  or  flannel 
belts,  are  demanded  as  a  prophylaxis. 

In  infants  and  young  children  the  great 
liability  to  collapse,  often  rapidly  fatal,  must 
be  borne  in  mind.  Stimulants  in  some  form 
are  almost  a  necessity.  The  following  pre- 
scription may  be  employed:  Liquoris  Bis- 
muthi  et  Ammonii  Citratis  ITy-iij,  Spiritus 
Ammoniae  Aromatic!  H\ij-v,  Tincturae  Garda- 
momi  Compositae  1T\^ij-v;  Aquae  Sj^Sij — 
cording  to  age.  Brandy  in  small  quantities  is 
often  the  means  of  saving  life  in  these  cases. 
When  the  collapse  is  not  threatening,  two  or 
three  drops  of  the  official  solution  of  corro- 
sive sublimate,  with  half  a  fluid-drachm  of 
syrup,  and  a  fluid-drachm  and  a  half  of  water, 
every  two  or  three  hours,  may  be  of  great  ser- 
vice. It  is  a  more  convenient  mode  of  giving 
mercury  than  in  the  form  of  grey  powder. 
But  in  one  form  or  another  the  writer  believes 
mercury  to  be  of  prime  necessity.  Correc- 
tions of  diet  on  the  lines  indicated  above  are 
of  course  essential.  Hot  baths  and  other 
means  to  keep  the  child  warm  must  be  em- 
ployed. 

In  the  severer  cases,  which  are  lapsing 
into  the  typhoid  state,  the  general  principles 
for  that  condition  must  be  followed;  but, 
except  in  such  a  state,  alcoholic  stimulants 
are  rarely  called  for. 

Inasmuch  as  there  is  good  reason  to  believe 
that  many  cases  of  intestinal  inflammation, 
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especially  those  of  an  epidemic  character,  are 
due  to  the  activity  of  micro-organisms,  the 
treatment  of  the  disease  on  antiseptic  prin- 
ciples has  naturally  been  suggested.  The 
problem  has  been  to  find  a  germicide  which 
should  pass  to  the  ileum  and  colon  without 
itself  undergoing  decomposition  in  the  mouth, 
stomach,  or  upper  part  of  the  intestme,  and 
should  at  the  same  time  be  harmless  to  the 
patient.  Many  are  the  agents  which  have 
been  proposed,  and  with  varying  success. 
Few,  if  any,  are  superior  to  calomel  or  corro- 
sive sublimate,  or  the  solid  preparations  of 
bismuth.  Thymol  and  salol  are  occasionally 
useful,  but  these  latter,  Uke  resorcin,  salicylic 
acid,  salicylate  and  benzoate  of  sodium,  sah- 
cylate  of  bismuth  and  cerium,  the  sulpho- 
carbolates  of  sodium  or  zinc,  creasote,  naph- 
thalin,  iodoform,  and  peppermint,  are  far 
more  efficacious  in  checking  fermentation  in 
the  stomach  and  upper  bowel.  Whichever 
remedy  be  employed,  it  should  be  given  in 
frequently  repeated  doses  accordmg  to  age. 
Irrigation  of  the  colon  by  copious  enemata 
of  water,  containing  small  proportions  of  one 
or  other  of  the  above-mentioned  substances, 
is  an  effective  method  of  intestinal  anti- 
sepsis. 

{B)  Chronic  Enteritis. 

Etiology. — 1.  A  certain  proportion  of  the 
acute  cases  become  chronic,  the  original 
cause  persisting. 

2.  Those  conditions  which  lead  to  a  chronic 
state  of  congestion  of  the  intestinal  tract  will 
thereby  so  affect  the  constitution  of  the  tis- 
sues, with  a  consequent  disturbance  of  func- 
tion, as  to  constitute  a  chronic  inflammation. 
The  most  important  of  these  conditions  is 
obstruction,  either  at  the  right  side  of  the  heart, 
or  affecting  the  portal  circulation  in  the  liver. 

3.  Chronic  enteritis  is  the  occasional 
accompaniment  of  some  general  chronic 
disease,  such  as  Bright's  disease,  when  de- 
teriorated blood  may  be  regarded  as  leading 
to  a  chronic  inflammation. 

4.  Residence  in  tropical  climates  is  a  not 
infrequent  cause  of  lasting  inflammatory 
disease  of  the  bowels. 

Anatomical  Charactees. — The  intestinal 
mucous  membrane,  when  it  has  been  the 
seat  of  chronic  inflammation,  is  generally 
thickened,  tough,  and  of  a  grey  colour,  from 
a  deposition  of  pigment,  due  to  the  chronic 
congestion.  The  epithelial  cells  are  cloudy 
and  ill-defined,  and  there  is  a  round-celled 
infiltration  of  the  mucous  and  submucous 
layers  passing  into  the  stage  of  connective 
tissue ;  hence  the  thickness  and  toughness. 
This  fibrous  hyperplasia  is  often  localised  as 
polypoid  elevations  with  intervening  areas 
of  atrophic  mucous  membrane.  The  lym- 
phoid follicles  are  prominent  and  hard ;  the 
intestinal  glands  are  frequently  blocked  with 
cells  and  secretion,  and  form  minute  solid, 
though  perceptible  masses,  or  are  atrophied 
or  even  cystic ;  and  the  villi  of  the  small 


intestine  are  shrunken  and  stunted.  The 
surface  of  the  membrane  is  more  or  less 
covered  with  a  viscid  glairy  mucus,  contain- 
ing pus  and  imperfectly  formed  epithelial 
cells ;  not  infrequently  such  mucus  may  be 
voided  in  the  form  of  membranous-looking 
shreds  or  even  complete  casts  of  the  tube, 
and  this  is  particularly  the  case  in  the  pelli- 
cular form  of  colitis  (see  Casts).  Some- 
times the  muscular  coat  is  thickened  from 
connective-tissue  formation.  As  a  rule,  there- 
fore, the  bowel  is  increased  in  thickness  ;  but 
in  children  it  not  infrequently  happens  that 
a  chronic  enteritis  is  associated  with  an 
atrophy  of  aU  the  coats  and  the  contained 
glands,  the  tube  being  much  thinned  and 
parchment-like,  and  of  a  slaty  tint.  It  is 
unusual  for  a  chronic  inflammation  of  the 
intestine  to  exist  in  adults  without  coincident 
ulceration,  which  is  often  most  extensive ; 
but  in  children  the  disease  may  proceed  to  a 
fatal  termmation,  and  show  no  such  condition 

j  after  death. 

Symptoms. — It  is  not  always  easy  to  say 
exactly  when  an  acute  case  has  lapsed  into 
a  chronic  state,  very  much  the  same  symp- 
toms being  continued.  In  such  affections 
of  the  small  intestine,  the  diarrhoea  may 
be  wholly  wanting,  and  the  bowels  may 
be  very  confined.  This  is  due  to  the  dimi- 
nished peristalsis,  from  oedema  of  the  mus- 
cular coat  and  impaired  irritability.  When, 
however,  ulceration  is  extreme,  and  especially 
if  it  be  the  colon  or  rectum  that  is  mainly 

t  affected,  chronic  diarrhoea  is  an  invariable 
symptom.  The  remarks  made  on  the  cha- 
racter of  the  stools  in  acute  enteritis  are 
equally  applicable  to  the  chronic  state,  with 
the  addition,  that  soHd  and  liquid  evacua- 
tions frequently  alternate.  Lasting  as  the 
disease  often  does  for  many  months  or  even 
years,  a  general  impairment  of  nutrition  re- 
sults. The  fmiction  concerned  in  the  elabora- 
tion of  the  food,  as  weU  as  that  by  which  the 
digested  products  are  absorbed,  are  neces- 
sarily perverted.  The  marasmus  is  speedily 
noticed  in  infants  and  children,  whose  gi-ow- 
ing  tissues  the  less  readily  withstand  mal- 
nutrition. Apart  from  the  general  ill-health 
produced,  the  mental  qualities  become  af- 
fected, so  that  the  mteUect  may  become 
dulled  and  sluggish,  the  temper  irritable,  and 
the  patient  may  fall  into  a  condition  of 
marked  hypochondriasis;  this  is  particularly 
liable  to  be  the  case  when  the  colon  is  the 
seat  of  the  disease.  The  emaciated  appear- 
ance ;  the  dirty,  muddy  complexion ;  com- 
plicated often  with  a  short,  dry  cough,  de- 
pendent on  reflex  causes  from  the  stomach, 
frequently  lead  a  superficial  observer  to  sus- 
pect the  existence  of  phthisis. 

That  form  of  enteritis  which  chiefly  occurs 
in  the  colon,  and  is  characterised  by  the 
passage  of  mucoid  shreds  and  '  casts  ' — the 
'  membranoiis  enteritis,'  '  mucous  colic,'  or 
pellicular  colitis  of  writers,  is  accompanied 
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by  a  fairly  definite  group  of  symptoms,  and 
is,  the  writer  believes,  of  far  more  common 
occurrence  than  is  generally  supposed.  The 
patients  are  most  frequently  women,  especi- 
ally those  of  a  nervous  temperament,  both 
single  and  married.  The  malady  is  very 
persistent,  but  is  particularly  characterised 
by  manifesting  itself  in  periodical  attacks, 
with  intervals  of  moderately  good  health. 
The  attacks,  lasting  a  few  days  to  a  few 
months,  may  follow  an  indiscretion  in  diet, 
exposure,  or  mental  disturbance,  but  not  un- 
usually occurs  without  any  obvious  cause. 
The  symptoms  are  abdominal  pain  and  ten- 
derness along  the  course  of  the  colon,  vomit- 
ing, which  is  often  considerable,  and  a  sense 
of  severe  illness,  together  with  great  irregu- 
larity of  bowels,  the  motions  containing 
much  mucus  and  shreds  of  various  size,  with 
very  often  some  blood. 

Diagnosis. — The  grounds  on  which  a  dia- 
gnosis can  be  made  are  sufficiently  obvious 
from  a  consideration  of  the  foregoing  re- 
marks. 

Prognosis. — Chronic  enteritis  almost  in- 
variably tends  towards  a  fatal  termination, 
though  this  may  be  long  delayed.  As  already 
said,  it  is,  at  least  in  adults,  the  colon  that  is 
chiefly  the  seat  of  this  malady,  where  it  is 
very  often  associated  with  ulceration,  obsti- 
nately resisting  all  treatment,  which  at  best 
can  only  be  palliative ;  the  general  nutrition 
becomes  more  and  more  deranged ;  and 
death  from  inanition  finally  terminates  an 
existence  of  prolonged  suffering  and  dis- 
comfort. 

Treatment. — Owing  to  the  xmfavourable 
tendency  of  this  disease,  the  treatment  can 
be  rarely  more  than  palliative.  The  debili- 
tating and  wearying  character  of  the  malady 
emphatically  calls  for  good  feeding.  The 
diet  should  be  abundant,  no  less  than  nutri- 
tious. During  the  exacerbations  of  mem- 
branous enteritis  above  described,  the  giving 
of  food  is  often  difficult  ovwng  to  the  vomiting 
and  pain  produced ;  in  such  cases  koumiss  is 
of  great  value.  When  the  disease  affects  the 
large  intestine,  the  ordinary  digestive  changes 
in  the  food  have  taken  place,  and  the  con- 
tents of  the  canal  reach  the  Colon  in  the 
normal  semi-fluid  condition;  in  this  state 
they  may  be  passed ;  but  owing  to  the  im- 
paired movements  of  the  affected  bowel  the 
faeces  are  apt  to  accumulate,  and  constipation 
results.  This  should  be  guarded  against  by 
simple  enemata,  and  the  soothing  effect  of 
injections  of  warm  water  only  is  often  very 
marked.  Distinct  benefit  has  been  known  to 
follow  hydrotherapeutic  treatment,  especially 
if  accompanied  by  free  rectal  injectibh.  In 
those  cases  where  the  enteritis  is  a  sequence 
of  a  congestion  of  the  intestine,  the  treatment 
must  be  directed  to  relieve  if  possible  the 
cause  of  that  congestion.  Since  this  is 
usually  some  such  intractable  condition  as 
Bright's  disease,  cardiac  dilatation,  or  cir- 
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rhosis  of  the  liver,  attention  should  be  di- 
rected to  the  relief  of  these  affections. 

Tonics — such  as  quinine,  iron,  bark,  with 
sea  air — are  of  imdoubted  benefit;  and,  so 
far  as  possible,  causes  of  mental  worry  should 
be  removed.  Massage  of  the  abdomen  and 
gentle  movements  specially  directed  to  the 
exercise  of  the  abdominal  muscles  are  most 
beneficial. 

14.  Intestines,  Malformations  of. — 

These  may  be  (a)  congenital ;  or  (6)  acquired. 

(a)  Congenital. — Though  seldom  of  much 
clinical  importance,  congenital  malformations 
of  the  intestiaes  are  often  of  great  interest 
from  a  developmental  point  of  view.  The 
malformation  may  be  of  the  nattire  of*  an 
excess.  Thus  certain  parts  of  the  canal — 
duodenum,  colon,  and  appendix  vermiformis 
— have  very  rarely  been  foimd  double.  The 
commonest  of  all  these  malformations  is  a 
diverticulimi  of  the  ileum,  which  may  arise 
from  the  free  margin  of  the  ileum  from 
one  to  three  feet  above  the  ileo-csecal  valve. 
The  caecal  extremity  of  the  process  (which 
is  occasionally  hammer  -  shaped)  may  be 
connected  with  the  umbilicus  by  a  thin 
fibrous  cord,  showing  it  to  be  an  unoblite- 
rated  portion  of  the  vitelline  duct,  and  is 
commonly  known  as  Meckel's  diverticulum. 
It  varies  in  length  from  half  an  inch  to  six 
inches,  or  even  more ;  in  structure  it  is 
exactly  that  of  the  ileima ;  and  it  has  been 
found  the  seat  of  typhoid  ulceration,  or  of 
perforation  from  the  irritation  of  foreign 
bodies  that  have  become  lodged  therein.  In 
very  exceptional  cases  diverticula  of  similar 
structure  have  been  found  protruding  from 
the  jejunum,  and  even  multiple,  but  they 
are  not  connected  with  the  mnbUicus.  The 
vermiform  appendix  may  vary  from  half  to 
twice  the  natural  size. 

Deficiencies  of  development  may  affect  the 
whole  alimentary  canal,  or  only  certain  parts. 
Andral  records  a  case  where  only  a  straight 
tube  joined  the  rectum  and  oesophagus.  The 
ileum  may  open  upon  an  ectopic  bladder. 
The  rectum  may  end  in  a  cloaca  common 
to  the  urino-genital  organs,  or  in  either 
the  bladder,  urethra,  or  vagina.  The  bowel 
may  terminate  in  a  closed  extremity  any- 
vi?here  between  the  brim  of  the  pelvis  (the 
rectum  being  generally  represented  by  a 
fibrous  cord,  though  even  this  may  be  want- 
ing), and  immediately  beneath  the  skin ;  the 
anal  pouch,  which  develops  from  without  in- 
wards, is  in  the  latter  case  absolutely  want- 
ing ;  and  all  degrees  between  this  and  a 
pouch  that  has  just  failed  to  establish  a 
jimction  with  the  rectum  may  be  met  with, 
producing  the  lesion  known  as  imperforate 
anus.  The  valvulse  conniventes  are  some- 
times wanting,  or  very  imperfect,  over  vary- 
ing areas  of  the  small  intestines.  Congenital 
constrictions  of  different  parts  of  the  canal 
are  occasionally  met  with — in  the  duodenum, 
either  close  to  the  opening  of  the  common 
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bile-duet  or  at  the  junction  with  the  jejunum ; 
in  the  lower  end  of  the  ileum,  where  some 
abnormality  in  the  closure  of  the  vitelline 
duct  appears  to  be  the  cause  ;  or  in  the  sig- 
moid tiexure.  Such  constrictions  may  be 
multiple  and  of  very  short  extent,  the  canal 
being  much  dilated  above,  and  extremely 
narrowed  and  shrunken  below.  The  ileo- 
cecal orifice  has  been  seen  contracted  to  the 
diameter  of  a  small  cedar -pencil.  The  cause 
of  these  lesions  is  very  obscure,  though  they 
may  be  occasionally  accoimted  for  by  the 
existence  of  prominent  valve-like  folds  of  the 
mucous  membrane. 

Hernial  protrusions  of  the  mucous  mem- 
brane through  the  other  coats,  often  very 
numerous,  and  varying  in  size  from  a  pin  to 
a  walnut,  have  been  seen  in  the  colon,  and 
less  often  in  the  smaU  intestine,  sometimes 
extending  into  the  appendices  epiploicse. 
They  are  liable  to  become  developed  in  cases 
of  long-stancing  constipation. 

(b)  Acquired. — The  acquh-ed  malforma- 
tions include  the  dilatations  and  contractions 
that  are  associated  with  stenosis ;  and  the 
adhesions  and  abnormal  communications 
established  by  ulceration  and  peritonitis, 
elsewhere  referred  to. 

When  any  sjTiiptoms  are  produced  by 
malformation  of  the  intestines  they  are 
usually  those  of  obstruction ;  and  the  only 
condition  that  may  be  amenable  to  treat- 
ment is  imperforate  anus.  See  Intestinal 
Obstruction  ;  and  Antjs,  Diseases  of. 

15.  Intestines,  Malignant  Disease 
of. — The  new-growths  which  are  met  with 
in  connexion  with  the  intestine  may,  for 
the  present  purpose,  most  conveniently  be 
divided  into  malignant  and  non-malignant 
— a  clinical  distinction  irrespective  of  their 
minute  structure. 

JLtiology. — Malignant  growths  of  the  in- 
testine, as  in  other  situations,  whilst  not 
wholly  unknown  m  the  earlier  periods  of 
life,  are  rarely  met  with  before  the  age  of 
forty  and  oftener  after  fifty.  Statistics  show 
a  slight  preponderance  of  occurrence  in  males. 
From  an  examination  of  9,000  fatal  cases  of 
cancer,  the  relative  freqi;ency  of  intestinal 
cancer  to  that  of  all  other  organs  was  foimd 
to  be  as  1  to  25  (Tanchou). 

Cancer  of  the  intestine  is  nearly  always 
primary,  and  very  frequently  runs  its  course 
without  any  secondary  formations  elsewhere. 
Occasionally  the  bowels  are  affected  by  ex- 
tension from  neighbouring  parts,  and  this  is 
especially  liable  to  be  the  case  in  the  rectum, 
when  the  uterus  or  vagina  is  the  seat  of 
the  disease,  and  in  the  duodenum,  which 
may  become  involved  in  an  extension  from 
the  pancreas,  liver,  gall-bladder,  or  stomach. 
Very  rarely  small  nodules  are  found  in  the 
solitary  and  agminated  glands  secondary  to 
carcinoma  existing  elsewhere. 

Anatomical  Characters.— Malignant  dis- 
ease may  occur  at  any  spot  throughout 


the  entire  length  of  both  small  and  large 
intestine,  biit  is  infinitely  more  often  to  be 
met  with  at  certain  special  parts,  notably 
the  rectum,  sigmoid  flexure,  caecum,  colon 
generally,  and  duodenum  near  the  opening 
of  the  bile-duct ;  the  jejunum  and  ileum  being 
rarely  affected.  It  has  been  estimated  that 
in  80  per  cent,  of  the  cases  of  intestinal 
cancer  the  rectum  is  affected ;  in  11"5  the 
colon ;  in  4'2  the  caecum,  appendix,  and 
ileo-csecal  valve  ;  and  in  4'3  the  smaU  intes- 
tine. There  is  undoubtedly  a  predilection 
for  those  spots  where  any  delay  may  occur 
in  the  passage  of  the  intestinal  contents, 
such  as  the  flexures  of  the  large  intestme, 
especially  the  sigmoid. 

The  greater  number  of  intestmal  growths 
included  in  the  category  of  malignant  are 
of  the  epithehomatous  type,  especially  the 
cylindi'ical  and  glandular  varieties ;  some- 
what less  frequent  is  the  colloid  form ;  whilst 
the  scirrhous  and  encephaloid  are  much  rarer. 
As  a  rule,  malignant  growths  commence  in 
the  mucosa  and  submucosa,  and  then  gradu- 
ally involve  the  other  tissues.  The  micro- 
scopic characters  of  these  new-growths  pre- 
sent no  special  features.    See  Cancer. 

The  mesenteric  glands  are  generally  af- 
fected, though  often  but  slightly.  Secondary 
infection  is  much  less  common  than  in  can- 
cer of  other  organs ;  when  present,  the  hver 
and  peritoneum  are  the  usual  seats. 

Following  the  general  course  of  these  neo- 
plasms when  found  elsewhere,  they  may 
undergo  degeneration  and  ulceration,  thus 
suffering  a  diminution  in  bulk  at  one  spot 
whilst  they  extend  in  other  directions.  In 
the  course  of  their  development  they  may 
set  up  adhesions  between  the  bowel  and 
other  parts ;  and  two  or  more  coils  of  intes- 
tine may  be  thus  involved,  and  fistulous 
communications  established  between  them. 
The  colloid  form  is  the  more  liable  to  invade 
the  peritoneum, where  large  gelatinous  masses 
may  be  developed. 

The  new-formed  tissue  may  constitute  an 
irregular  mass  of  very  variable  size  and 
extent,  of  a  nodulated  or  of  a  villous  appear- 
ance, perhaps  partially  ulcerated,  and  extend- 
ing into  the  passage  of  the  canal,  producing 
an  obstruction.  Or  the  new-growth  may 
develop  in  an  annular  maimer,  involving 
the  whole  circumference  of  the  bowel ;  the 
obstruction  produced  in  such  circumstances 
may  be  extreme,  even  to  narrowing  the 
lumen  of  the  tube  to  barely  the  size  of  a 
probe.  The  extent  of  obstruction  may  be 
altered  by  partial  destruction  of  the  new- 
growth  by  sloughing,  though  the  subsequent 
cicatrices  that  may  result  will  again  constrict 
the  gut. 

Symptoms. — For  a  varying  time  before  this 
disease  definitely  asserts  itself,  the  patient 
may  complain  of  vague  dyspeptic  symptoms ; 
a  sense  of  uneasiness  in  the  abdomen,  not 
amounting  to  pain,  and  usually  increased  after 
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meals ;  and  marked  irregularity  in  tlie  action 
of  tlie  bowels,  with  or  without  flatulent  dis- 
tension, and  an  increasing  tendency  to  consti- 
pation, for  which  the  patient  has  often  taken 
enormous  quantities  of  aperients  of  a  drastic 
and  cathartic  character,  which  one  by  one 
lose  then'  efl'ect.  The  persistence  and  gradual 
increase  of  these  symptoms,  especially  if 
there  be  any  loss  of  flesh,  is  very  significant, 
and  should  excite  suspicion.  Sooner  or  later, 
according  to  the  duration  of  the  case,  the 
usual  cachexia  is  established ;  and  in  the 
greater  number  of  cases  the  patient  rapidly 
emaciates,  especially  towards  the  end,  though 
in  cases  of  very  short  duration  the  wasting 
may  not  be  so  excessive.  The  emaciation 
depends  not  only  on  the  general  perversion 
of  nutrition  caused  by  the  development  of 
the  cancer,  but  also  on  the  direct  influence 
it  exerts  on  organs  concerned  in  the  diges- 
tion and  absorption  of  nutriment ;  hence  the 
higlier  up  in  the  bowel  the  growth  is  situated 
the  sooner  is  the  loss  of  flesh  determined. 

The  local  signs  and  symptoms  referable  to 
the  new-growth  itself  are  very  variable  in 
their  occurrence,  and  often  are  singularly 
slight  in  comparison  with  the  gravity  of  the 
cause.  Thus  pain  may  be  completely  want- 
ing, and  perhaps  there  is  but  little  tenderness 
on  pressure  ;  when  present  the  pain  is  usually 
of  a  dull  character,  and  quite  localised. 

The  indications  of  the  tumoiu'  produced 
by  the  new-growth  are  very  uncertain,  being 
often  little  more  than  an  ill-defined  fulness 
in  one  region,  scarcely  even  amounting  to 
that  in  the  annular  form  of  cancerous  stric- 
ture ;  at  other  times  presenting  a  distinct 
hard  irregular  mass  of  variable  size.  This  last 
quality,  being  partly  dependent  on  faeces,  is 
very  characteristic.  Should  the  growth 
happen  to  be  situated  over  the  aorta  or  iliac 
arteries,  an  indistinct  pulsation  may  be  com- 
municated to  it.  The  percussion-note  over 
the  tumour  is  usually  imperfectly  tympanitic, 
from  the  existence  of  coils  of  intestines  be- 
tween it  and  the  abdominal  wall,  the  thick- 
ness of  which  will  of  necessity  considerably 
modify  the  signs  of  the  existence  of  the 
gxowtli.  The  mass  may  present  all  degrees 
from  free  mobility  to  complete  fixity,  depen- 
dent on  the  nature  of  its  seat,  and  also  on 
the  existence  of  adhesions  to  neighbouring 
parts. 

Symptoms  of  intestinal  obstruction  are 
rarely  wanting,  and  may  be  the  first  for 
which  the  patient  seeks  relief.  Vomiting, 
constipation  of  increasing  severity,  with  signs 
of  intestinal  distension  above  the  lesion,  are 
among  the  most  constant.  The  character  of 
the  vomit  will  largely  depend  on  the  dura- 
tion and  situation  of  the  lesion,  and  the  actual 
degree  of  obstruction.  When  the  jejunum 
or  lower  part  of  the  duodenum  is  the  seat  of 
the  growth,  the  vomiting  is  more  copious  and 
constantly  bile-stained,,the  bowel  and  stomach 
above  the  stricture  sharing  in  the  distension. 
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When  the  obstruction  is  lower  down,  in  the 
large  intestine,  the  vomiting  may  be  slight, 
and  consist  of  little  more  than  the  gastric 
secretions,  with  such  food  as  is  taken,  only 
becoming  stercoraceous  when  the  obstruction 
becomes  complete.  Occasional  diarrhoea, 
determined  by  the  chronic  enteritis  which 
exists,  may  alternate  with  the  constipation  ; 
and  rupture  of  the  intestines,  especially  the 
cascrun,  has  been  met  with  as  a  result  of  the 
atrophy  and  ulceration  of  the  over-distended,. 
chronically  inflamed  bowel.  As  in  other 
forms  of  intestinal  obstruction,  the  amount 
of  urine  voided  is  likely  to  be  very  much 
diminished  when  the  stricture  is  high  up,  and 
the  vomiting  is  excessive.  See  Intestinal 
Obstkuction. 

The  stools  are  usually  characteristic  of  the 
obstruction,  consisting  of  small  separate 
masses,  frequently  hard  and  round,  or  flat- 
tened or  '  pipe-stem '  like,  and  often  mixed 
with  sloughed-oif  portions  of  the  new-growth, 
or  with  blood  that  has  escaped  from  the 
ulcerated  surface.  The  nearer  to  the  anus 
the  growth  is  situated,  the  less  change  will 
there  be  in  the  blood,  which  sometimes  may 
be  considerable  in  amount. 

If  the  peritoneum  be  involved,  peritonitis 
may  arise ;  and  ascites,  often  considerable, 
is  usually  developed  with  colloid  cancer. 
Superadded  to  these  symptoms  will  be  those 
caused  by  the  morbid  condition  of  any  other 
organ  that  may  be  affected,  such  as  the  liver, 
bladder,  or  uterus. 

Course  and  Terminations.  —  Malignant 
disease  of  the  intestines  in  the  majority  of 
cases  progresses  continuously.  It  is  ditiicult 
to  state  even  an  average  duration,  owing  to 
the  insidious  onset  and  vagueness  of  the  first 
symptoms ;  but  the  greater  number  of  cases 
rarely  go  beyond  twelve  to  eighteen  months 
from  the  time  when  the  disease  is  clearly 
established,  whilst  some  may  be  fatal  in  a 
few  week.s,  and  a  few  may  last  for  years. 

Death  may  result  as  the  direct  consequence 
of  the  cachexia ;  or  from  haemorrhage,  perito- 
nitis, or  other  effects  of  the  growth. 

Diagnosis. — An  exact  diagnosis  is  often 
not  to  be  made,  and  the  natinre  of  the  case 
remains  throughout  micertam,  if  not  actually 
as  to  the  existence  of  a  malignant  growth,  at 
least  as  to  the  seat  of  it.  The  insidious  and 
ill-defined  character  of  the  earliest  symptoms 
presents  nothing  diagnostic,  though  their  pro- 
gressive character  and  resistance  to  treatment 
would  cause  a  suspicion,  especially  in  a  per- 
son over  middle  age,  and  in  whom  a  gradual 
even  thougii  slight  loss  of  weight  is  noticed. 
Even  in  the  later  stages,  the  symptoms  are 
almost  identical  with  those  of  chronic  ente- 
ritis, which  really  co-exists  with  the  new- 
growth  to  a  greater  or  less  extent ;  and  in 
the  not  infrequent  cases  in  which  a  tumour 
is  not  to  be  felt,  or  is  uncertain  in  its  indica- 
tions, the  diagnosis  becomes  extremely  diffi- 
cult.   Some  cases  also  in  which  the  new- 
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growth  is  unrecognisable  to  palpation,  and 
at  the  same  time  causes  little  or  no  obstruc- 
tion, closely  simulate  in  their  coiu-se  diseases 
of  the  suprarenal  capsule ;  for  the  latter  are 
not  invariably  accompanied  by  cutaneous 
pigmentation,  and  the  rapid  and  progressive 
emaciation,  with  more  or  less  persistent 
vomiting,  may  be  common  to  both.  It  is 
true  that  the  malignant  cachexia  is  fr'e- 
quently  productive  of  a  characteristic  fades, 
but  this  would  equally  occur  in  cancer  of  the 
capsules. 

Supposing  that  the  existence  of  an  ab- 
dominal tumom'  be  clearly  ascertained,  it  is 
not  always  easy  to  determine  its  connexion 
with  the  intestine,  since  the  variability  in 
position,  in  mobihty,  and  in  size  (due  to  the 
accumulation,  or  the  reverse,  of  fteces),  pre- 
cludes any  diagnostic  sign,  although  this 
very  variabihty  is  regarded  by  some  as 
almost  indicative  of  intestinal  cancer.  In 
distinguishing  between  an  intestinal  tumour 
and  one  connected  with  the  liver,  pancreas, 
kidney,  mesenteric  glands,  uterus,  abdominal 
waU,  or  the  inflammatory  new-growth  fol- 
lowing a  perityphlitis,  an  aneurysm,  or  a 
simple  fiecal  accumulation,  the  history  of  the 
case,  age,  progressive  nature  of  the  condition, 
existence  of  tumour,  signs  of  obstruction, 
and  character  of  the  stools,  are  the  points  to 
be  considered  in  forming  a  diagnosis.  Any 
one  or  even  two  of  these  points  might  equally 
indicate  other  lesions,  but,  taken  collectively, 
they  will  usually  justify  the  formation  of  an 
opinion.  A  rectal  cancer,  which  is  accessible 
to  the  touch  or  even  to  inspection,  need  offer 
no  difficulty,  but  it  is  otherwise  where  it 
comes  to  distinguishing  a  duodenal  growth 
from  one  strictly  limited  to  the  pylorus.  The 
vomiting  in  the  latter  case  is  more  persistent 
than  in  the  former,  and  there  is  a  greater 
hability  to  hasmatemesis ;  but  these  are  most 
imcertain  signs,  as  also  is  the  existence  of 
jaundice,  which  oftener  complicates  the  duo- 
denal affection,  fifom  the  greater  chance  of 
involving  or  pressing  on  the  bile-duct ;  but 
jaundice  is  not  a  necessary  accompaniment. 
A  firm  epigastric  tumour,  felt  close  to  the 
margin  of  the  thorax,  and  associated  with 
distinct  dyspeptic  symptoms,  may  also  be 
due  to  primary  cancer  of  the  head  of  the 
pancreas ;  in  such  case  the  symptoms  of 
obstruction  are  less  marked  at  first,  but  the 
growth  will  probably  involve  the  bowel  in  its 
ju'ogress,  and  cause  stenosis ;  owing  to  the 
destruction  of  the  gland-tissue,  the  pancreatic 
juice  is  not  secreted,  and  undigested  fat  may 
be  found  in  the  stools. 

Similar  difficulties  may  surround  the  in- 
vestigation of  a  tumoiu-  situated  in  the  right 
iliac  fossa.  Emaciation,  constijtation,  and 
melaena  might  equally  indicate  a  malignant 
tumour  of  the  caecum,  or  the  remains  of  a 
chronic  perityphlitis. 

Treatment. — The  extremely  rare  cases  of 
reputed  natural  cure  of  malignant  disease  of 
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the  intestines,  brought  about  by  sloughing  of 
the  growth  and  subsequent  cicatrisation  of 
its  site,  afford  no  hope  of  our  being  able  to 
artificially  imitate  the  process,  and  the  treat- 
ment remains  at  the  best  symptomatic  and 
palliative. 

The  diet  should  be  so  arranged  as  to  con- 
tain the  minimum  of  indigestible  residue, 
and  permit  the  chief  digestion  and  absorption 
in  the  stomach,  if  it  be  the  upper  part  of  the 
tube  that  is  affected.  But  in  the  majority  of 
such  cases  the  utmost  disinclination  from  food 
exists,  even  apart  from  any  vomiting  or  pain 
its  ingestion  may  produce,  and  hence,  what- 
ever the  directions,  the  patient  in  the  later 
stages  practically  takes  nothing.  The  anorexia 
is  frequently  as  marked  even  when  the  mis- 
chief is  seated  in  the  colon,  and  the  area 
for  digestion  and  absorption  is  iminterfered 
with. 

In  the  earlier  stages  it  may  be  advisable 
to  insist  upon  as  much  nutritious  food  as 
possible  being  taken,  either  by  the  mouth  or 
in  the  form  of  enema  or  supjjository,  so  as 
to  offer  the  most  prolonged  resistance  to  the 
inevitable  end;  but  at  the  same  time  there  is 
no  slight  reason  for  thmking  that  the  same 
course  favours  the  speedier  development  of 
the  new-growth.  Preparations  of  iron  may 
be  given  with  the  same  view. 

The  symptoms  dependent  upon  the  ob- 
struction we  can  do  very  little  to  relieve 
short  of  operation.  Only  the  mildest  aperi- 
ents are  permissible,  to  combat  the  consti- 
pation, and  these  should  be  salines  with  the 
object  of  rendering  the  fieces  as  fluid  as 
possible  ;  while  the  vomiting  is  as  a  rule  un- 
controllable, and,  indeed,  is  often  a  relief. 

Haemorrhage  may  require  special  attention, 
the  tincture  of  hamamelis  being  among  the 
most  effective  styptics  ;  and  the  pain  may 
be  so  severe  as  to  necessitate  free  adminis- 
tration of  morphine  subcutaneously ;  in  other 
cases  belladonna  is  of  value  in  alleviating 
the  local  discomfort,  and  acts  favourably  by 
allaying  any  spasm. 

The  operative  treatment  of  malignant  dis- 
ease of  the  intestine  is  described  in  the 
article  Intestinal  Obstruction. 

16.  Intestines,  Malpositions  of.— Dis- 
placements of  the  intestines.  Like  malforma- 
tions, are  both  congenital  and  acquired. 

Among  the  former  may  be  mentioned  com- 
plete transposition  of  the  viscera,  the  ctecum 
and  ascending  colon  being  on  the  left  side, 
and  the  sigmoid  flexure  and  descending  colon 
on  the  right,  the  liver,  spleen,  stomach,  &c., 
sharing  in  the  change.  Certain  parts  only  of 
the  intestinal  canal  may  occupy  an  abnormal 
situation,  as  seen  in  the  various  congenital 
hernife;  or  the  displacement  may  be  due 
to  imusual  length  of  the  mesenteries,  the 
caecum  and  sigmoid  flexure  being  the  parts 
that  present  the  most  usual  alteration  from 
this  cause.  Thus  the  caecum  may  occupy 
the  left  hypochondrium  or  left  ihac  fossa,  or 
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be  foimd  in  the  pelvic  cavity,  and,  of  course, 
other  parts  of  the  canal  must  correspond  to 
these  malpositions.  The  sigmoid  flexure  has 
been  seen  lying  to  the  right  side  of  the  left 
kidney,  which  v^as  situated  immediatelj'  be- 
low the  bifiu'cation  of  the  aorta.  Similar 
displacements  are  referable  to  adhesions,  de- 
termined by  intra-uterine  peritonitis,  which 
is  frequently  associated  with  syphilis. 

The  malpositions  which  the  intestines  may 
come  to  present  from  changes  set  up  after 
birth  are  so  variable  as  scarcely  to  admit  of 
classification.  Hernia,  both  external  and 
internal,  volvulus,  and  intussusception,  are 
among  the  well  -  recognised  displacements; 
but  there  is  scarcely  any  limit  to  the  changes 
in  position  which  the  traction  and  pressure 
of  tumom-s  and  the  effects  of  peritonitis  may 
produce.  See  Intestinal  Obsteuction;  and 
Hernia. 

17.  Intestines,  Micro-organisms  of. 

The  intestinal  canal  fi-om  within  a  very  few 
hours  after  birth,,  to  judge  from  the  faeces, 
swarms  with  numerous  forms  of  microbes, 
which,  having  gained  entrance  with  the  food 
and  air,  find  in  the  canal  suitable  conditions 
for  their  development.  Our  present  know- 
ledge would  lead  to  the  belief  that  many  of 
the  species  have  no  effect  upon  the  human 
body,  whilst  others  take  an  active  share  in 
intestinal  digestion,  as  effective  though  wholly 
superfluous  aids  to  the  pancreatic  secretion. 
How  far  any  of  these,  which  may  be  regarded 
as  normal  inhabitants  of  the  canal,  may 
under  certain  conditions  of  the  contents  or 
excessive  development,  &c.,  become  respon- 
sible for  symptoms  of  disease,  is  not  known 
with  certainty,  though  it  appears  probable 
such  may  be  the  case.  But  it  is  now  well 
recognised  that  certain  specific  diseases,  such 
as  tuberculosis,  cholera,  and  typhoid  fever,  are 
connected  with  specific  organisms  which, 
gaining  admission  with  the  ingesta  to  the 
alimentary  canal,  produce  the  characteristic 
symptoms  of  these  several  diseases. 

Besides  various  micrococci,  the  most  con- 
stant members  of  the  scliizomycetes  found 
in  the  intestines  are  the  bacillus  lactis 
aerogenes,  chiefly  in  the  upper  part  of  the 
canal,  and  the  bacillus  coli  commune,  most 
abundant  in  the  colon.  Certain  other  species, 
such  as  Brieger's  bacillus  or  bacillus  cavi- 
cida,  Bienstock's  putrefactive  or  'drumstick ' 
bacillus  (?),  a  putrefying  green  fluorescmg 
bacillus,  and  various  spirilla,  are  met  with  in 
the  evacuations  of  patients  suffering  from 
different  forms  of  enteritis  ;  and  it  is  probable 
that  the  poisonous  substances  which  these 
organisms  form  from  the  intestinal  contents, 
especially  the  albuminous,  take  a  large  share 
in  the  causation  of  the  disease,  or  at  least  that 
many  of  the  symptoms  are  to  be  referred  to 
the  ptomaines  which  are  absorbed.  But  our 
present  knowledge  does  not  enable  us  to 
associate  with  each  of  the  multiform  diar- 
rhoeal  conditions  which  occur  its  own  specific 
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causal  organism,  as  we  can  do  in  the  case  of 
cholera  or  typhoid  fever. 

Actinomycosis  has  been  met  with  in  the 
intestine,  where  it  forms  raised  whitish 
patches,  setting  up  inflammation,  and  pro- 
ceeding to  abscess,  which  may  burst  into  the 
peritoneum  or  present  at  the  integuments. 
As  the  disease  spreads,  some  healing  may 
take  place.   See  Actinomycosis;  and  Micro- 
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The  baciUus  anthracis  also  occurs  in  the 
intestine,  causing  swoUen  cedematous  patches 
of  the  mucous  membrane,  which  are  intensely 
congested  and  rapidly  slough.  The  intestinal 
lesion  may  be  primary,  or  it  may  be  part  of 
a  general  infection.    See  Anthrax. 

A  few  species  of  the  yeast  fimgi  or  saccharo- 
mycetes,  such  as  torulse,  and  of  the  hypho- 
mycetes  or  moulds,  such  as  the  oidium  albi- 
cans or  '  thrush,'  occasionally  develop;  in -the 
intestines. 

18.  Intestines,  Morbid  Growths  of. 

Owing  to  the  variety  of  tissues  that  enter 
into  the  formation  of  the  intestine,  no  less 
than  to  the  origin  of  these  tissues  from  two 
of  the  three  primary  layers  of  the  blastoderm, 
the  new-growths  that  may  develop  in  con- 
nexion with  it  are  exceedingly  numerous. 

It  will  be  convenient  here  to  consider 
them  from  their  clinical  rather  than  from 
their  genetic  or  histological  point  of  view, 
and  to  divide  them  into  7nalignant  and  non- 
malignant  growths.  The  former  have  already 
been  treated  of,  and  the  special  neoplasms  of 
tubercular  and  syphiUtic  origin  are  more  con- 
veniently referred  to  separately. 

Varieties. — 1  .i^'iSromaia.— These  growths, 
which  are  developed  from  the  connective  tis- 
sue of  the  submucous  coat,  are  usually  of 
small  size,  frequently  pedunculated,  though 
sometimes  appearing  as  sessUe,  flattened 
nodules,  of  half  the  size  of  a  pea,  projecting 
into  the  canal.  The  smaller  ones  may  be 
scattered  throughout  the  length  of  the  bowel, 
whilst  the  larger  ones  (up  to  the  size  of  a 
wahiut)  are  fewer  in  number  or  single,  and 
are  usually  found  in  the  rectum.  They  pre- 
sent the  ordinary  microscopic  characters  of 
fibrous  tissue. 

2.  Lipomata. — Pedunculated  growths  of 
adipose  tissue,  springing  from  the  submucous 
coat,  are  not  of  uncommon  occurrence  in  any 
part  of  the  intestines. 

3.  Myomata. — Very  rarely  small  growths 
are  met  with,  chiefly  composed  of  contractile 
fibre-cells,  with  a  variable  amount  pf  con- 
nective tissue. 

4.  Vascular  timiours. — Angiomata. — Be- 
sides hemorrhoids,  other  vascular  growths 
are  sometimes  found,  of  an  erectile  cha- 
racter, similar  to  naevi  of  the  skin. 

5.  Mucous  grmvths. — It  is  to  these  growths 
that  the  term  '  polypi '  is  generally  applied. 
They  essentially  consist  of  the  tissues  of  the 
mucous  membrane,  though  differing  in  their 
vascularity,  and  also  in  their  glandular  ele- 
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ments.  When  these  latter  are  excessive  ui 
amount,  they  are  hable  to  present  characters 
which  connect  them  with  uiahgnant  forms  of 
new-growth,  especially  if  their  surface  assume 
a  villous,  character.  Polypi  are  not  limited 
to  any  one  part  of  the  canal,  though  un- 
doubtedly they  are  most  common  in  the 
rectum,  and  are  sometimes  pigmented.  They 
are  occasionally  rnultiple,  170  have  been 
seen  in  the  lower  half  of  the  colon  in  a 
single  case ;  and  have  been  met  with  at  aU 
ages. 

,  6.  Lymplioid  growths. — Lym23hade/io- 
mata. — Neoplasms  whose  structures  corre- 
spond to  that  of  the  solitary  or  agminated 
glands,  or  of  the  lymphoid  laj'er  of  the  sub- 
mucosa,  are  met  with  in  association  with 
these  normal  constituents  of  the  intestinal 
wall,  and  quite  independently  of  leucocy- 
thsemia.  Nodular  formations  and  diffuse 
infiltrations  of  similar  structure  have  been 
met  with  throughout  the  stomach  and  intes- 
tines in  Hodgkins'  disease  (lymphadenoma), 
but  though  giving  rise  to  large  masses,  they 
produced  no  obstruction. 

7.  Sarcomata. — Small  nodules  of  this  type 
of  neoplasm  have  been  described  as  of  very 
rare  occurrence  in  the  intestine. 

8.  Cysts. — These  have  been  rarely  met 
with,  and  the  contrast  to  their  comparative 
frequency  in  the  uterine  mucous  membrane 
is  remarkable.  Several  instances  are  on  re- 
cord of  congenital  dermoid  cysts  which  have 
been  found  attached  to  the  rectum  or  sig- 
moid flexm-e,  and  probably  originating  from 
the  neurenteric  canal. 

Cystic  enlargement  of  the  vermiform  ap- 
pendix, or  of  diverticula  of  the  mtestine,  may 
follow  on  closiure  of  their  communication 
with  the  lumen  of  the  bowels,  and  accu- 
mulation of  fluid  in  their  interior — entero- 
cystomata. 

Effects  and  Symftoms. — As  a  rule,  the 
growths  mentioned  above  present  very  little 
interest,  unless  theybe  situated  just  within  the 
rectum,  and  accessible  to  digital  examination, 
for  it  is  seldom  that  they  are  of  sufficient 
size  to  form  tumours  which  can  be  felt  in  the 
abdomen.  They  cannot  be  diagnosed,  though 
they  may  give  rise  to  certain  symptoms,  as, 
for  instance,  haemorrhage  fr'om  the  vascular 
polypi  and  erectile  tumom's,  or  partial  obstruc- 
tion if  they  attain  any  size  ;  but  such  symp- 
toms are  not  diagnostic.  One  of  their  most 
striking  effects  appears  to  be  the  liabiUty  that 
the  polypoid  forms  occm-ring  in  the  small 
intestine  have  of  inducing  serious  intussus- 
ception, from  interfering  with  the  due  pro- 
gress of  peristalsis.  Prolapse  of  the  rectum 
is  similarly  foimd  to  be  occasionally  due  to 
polypi. 

Treatment. — No  treatment  can  be  at- 
tempted, beyond  that  of  the  symptoms  which 
may  arise  ;  or  the  removal  of  growths  within 
reach  of  the  anus,  or  very  exceptionally  by 
laparotomy. 
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19.  Intestines,    Paralysis    of. — The 

peristalsis  of  the  intestinal  tube  is  normally 
dependent  on  automatic  nerve-impulses, 
originating  in  the  intrinsic  ganglia  of  the 
canal,  controlled  by  both  reflex  and  dfrect 
impressions  fr-om  the  cerebro-spinal  and 
sympathetic  systems,  the  former  acting  via 
the  vagus  in  an  accelerating  manner,  the 
latter  via  the  splanchnics  m  an  inhibitory 
direction.  The  integrity  of  the  invohmtary 
muscular  fibre  is  assumed.  The  quantity 
and  the  quality  of  the  blood  in  the  vessels  of 
the  intestines  also  appear  to  modify  peri- 
stalsis, since  the  movements  are  increased 
both  when  there  is  anaemia  and  hyperaemia 
of  the  canal,  probably  owing  to  the  diminu- 
tion of  oxygen  and  excess  of  carbonic  acid, 
which  these  conditions  equally  determine. 

Etiology  and  Pathology. — A  paresis  of 
the  intestinal  movements  may  be  brought 
about  by  causes  acting  (1)  through  the  7ier- 
vous  system ;  or  (2)  through  imperfection  of 
the  muscular  tissue. 

(1)  Nervous. — Cases  are  recorded  in  which 
the  intrinsic  ganglia  and  nerves  of  the  intes- 
tinal muscular  coat  have  been  the  seat  of 
degeneration,  but  the  symptoms  dependent 
thereon  are  doubtful,  beyond  atrophy  of  the 
muscular  coat.  Certain  lesions  of  the  brain 
are  accompanied  by  symptoms  of  intestinal 
paralysis,  but  with  no  hitherto  recognised 
regularity,  and  it  is  assumed  that  such  lesions 
act  by  interfering  with  the  fimction  of  the 
vagi.  It  is  doubtfrd  how  far  disease  of  the 
spinal  cord  produces  actual  paralysis  of  the 
intestines,  though  constipation  may  result,  a 
circumstance  that  may  be  explained  by  as- 
suming an  interference  with  the  centre  that 
controls  defeecation.  See  F^ces,  Retention 
of. 

(2)  Muscular. — The  irritability  of  the  mus- 
cular tissue  may  be  much  weakened  by  de- 
generation (cloudy,  fatty,  or  lardaceous).  In- 
flammation of  the  mucous  or  serous  coat, 
especially  the  latter,  is  liable  to  determine 
granular  change  in  the  muscular  fibres,  which, 
aided  by  a  coexistent  oedema,  largely  impairs 
the  contractile  power  of  the  tissue.  Chronic 
congestion  of  the  bowel  leads  to  the  same 
result.  The  irritability  is  also  liable  to  suffer 
from  the  over-stimulation  of  too  powerful  and 
too  frequent  purgative  medicines  ;  and  the 
muscular  fibres  of  a  much  dilated  portion  of 
the  bowel  are  apt  to  become  paralysed  from 
distension  and  stretching.  The  general  want 
of  tone  that  the  muscular  and  nervous  sys- 
tems manifest  subsequent  to  debUitating  dis- 
eases, or  from  want  of  food,  hysteria,  and 
other  conditions,  also  finds  expression  in  the 
alimentary  canal,  in  diminished  peristaltic 
action. 

Certain  astringent  drugs  produce  their  ef- 
fect possibly  by  diminishing  the  excitability 
of  the  nervous  system,  as  appears  to  be  the 
case  with  opium.  Lead,  which  would  seem 
to  cause  both  paralysis  and  spasm  of  the 
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muscular  coat,  maj  act  on  the  nerve  terminals 
or  on  the  muscular  fibres. 

Symptoms. — The  promment  symptom  of 
intestinal  paralysis  is  constipation,  though 
other  signs  of  obstruction,  such  as  vomiting 
and  meteorism,  may  be  superadded.  See 
Constipation  ;  and  Intestinal  Obstruc- 
tion. 

Treatment. — As  a  rule,  this  is  directed  to 
the  primary  cause,  but  great  benefit  has  fol- 
lowed the  application  of  electricity  to  the 
abdominal  parietes.  Friction  applied  on 
systematic  principles  is  of  undoubted  ser- 
vice. 

20.  Intestines,  Parasites  of. — Besides 
the  micro-organisms  referred  to  in  a  pre- 
vious article,  there  are  frequently  to  be  found 
in  the  intestines  various  species  of  animal 
parasites  which  mostly  obtain  their  nourish- 
ment from  the  contents  of  the  canal.  The 
majority  of  these  organisms,  with  the  symp- 
toms they  give  rise  to  and  their  treatment, 
are  described  under  Entozoa,  and  are  merely 
enumerated  here  collectively. 

Class  Rhizopoda. — Under  the  name  amoeha 
coli  are  possibly  included  several  distinct 
species  which  extended  knowledge  may  dif- 
ferentiate. These  animalcules  have  been  oc- 
casionally found  in  healthy  fseces,  and  more 
often  in  dysenteric  stools,  in  dysenteric  ulcers, 
as  well  as  in  the  hepatic  abscesses  which  so 
frequently  compHcate  this  malady  (see  Dy- 
sentery; and  Entozoa).  Varioiis  monads 
have  been  found  in  the  stools,  both  in  health 
and  disease. 

Class  Infusoria. — The  best  known  of  these 
are  cercomonas  intestinalis,  trichomonas  in- 
iestinaUs,  and  paramcecium  coli.  They  com- 
monly occur  in  diarrhceal  states,  which  they 
may  help  to  intensify,  though  not  actually 
cause ;  and  their  presence  may  be  generally 
taken  to  indicate  an  unhealthy  state  of  the 
intestinal  mucous  membrane. 

Class  Cestoda. —  Taenia  mediocaneUata 
v.  saginata.  T.  solium.  T.  nana.  T.  cu- 
cumerina.  T.  flavopunctata  (?).  Bothrio- 
cephalus  latus.    B.  cordatus. 

Class  Trematoda. — Distoma  hepaticum. 
D.  lanceolatum.  The  spinous  ova  of  bil- 
harzia  haematobia  have  been  found  in  the 
mucosa  and  submucosa  of  the  rectum, 
causing  much  irritation,  even  to  the  forma- 
tion of  polypoid  overgrowths. 

Class  Nematoda. — Asearis  limabricoides. 
A.  mystax.  Oxyuris  vermicularis.  Aokylo- 
stoma  duodenale.  Tricocephalus  dispar. 
Trichina  spiraUs  (mature  stage).  Anguillula 
intestinalis. 

Class  Insecta. — Very  rarely  the  ova  and 
larvae  of  certain  insects,  chiefly  of  the  famUy 
Muscidae,  being  swallowed,  are  foxmd  in  the 
canal. 

21.  Intestines,  Perforation  and  Rup- 
ture of. — jEtiology. — The  causes  of  per- 
foration or  rupture  of  the  intestines  may  be 
arranged  thus  :  (1)  External  injuries,  such 


as  blows,  being  run  over,  &c.,  which,  though 
more  liable  to  rupture  the  solid  abdominal 
viscera,  frequently  cause  laceration  of  the  in- 
testines, especially  the  ileum  or  jejunum. 

(2)  Corrosive  poisons,  when  swallowed  in 
any  considerable  amount,  may  destroy  not 
only  the  walls  of  the  stomach,  but  also  those 
of  the  upper  part  of  the  intestines. 

(3)  Extreme  distension  by  flatus  or  faces 
above  the  site  of  a  constriction  may  cause 
the  bowel  to  burst.  It  is  the  caecum  which 
usually  gives  way  in  chronic  obstruction,  a 
clinical  fact  which  has  received  experimental 
confirmation. 

(4)  ZJZceraiions, pre-eminentlythe  so-called 
peptic  ulceration,  and  less  commonly  typhoid 
and  catarrhal  ulceration,  may  lead  to  in- 
testinal perforation. 

(5)  Perforations  may  be  produced  ah  extra, 
by  the  bursting  of  abscesses  or  aneurysms 
into  the  canal. 

Symptoms. — The  most  striking  symptoms 
which  perforations  of  the  bowel  present,  are  a 
sudden  attack  of  severe  abdominal  pain,  fol- 
lowed by  vomiting  and  coUapse ;  and  it  is  a 
noticeable  fact  that  rupture  of  the  hollow  ab- 
dominal viscera  is  more  liable  to  induce  this 
condition  than  a  similar  lesion  of  such  organs 
as  the  liver  or  spleen.  Rigors  are  of  occa- 
sional occurrence  at  the  onset,  and  the  pulse 
is  quickened,  with  sometimes  a  rise  in  tem- 
perature. 

Should  the  patient  live  twenty-four  hours 
after  the  estabUshment  of  a  perforation,  signs 
of  peritonitis  will  assert  themselves — severe 
abdominal  pain  and  tenderness,  pyrexia, 
vomiting,  and  other  symptoms.  Supposing 
that  the  perforation  follow  an  ulceration  in 
the  course  of  a  previously  high  temperature, 
such  as  enteric  fever,  there  is  sometimes, 
though  not  always,  a  sudden  and  considerable 
fall  in  the  body-heat ;  this,  with  the  acute 
pain,  may  be  the  first  indication  that  perfora- 
tion has  taken  place. 

Perforation  or  rupture  of  the  intestines 
usually  proves  fatal  within  forty-eight  horn's 
of  its  occurrence,  although  cases  are  recorded 
which  have  lasted  for  weeks ;  very  rarely 
recovery  has  taken  place. 

There  are  no  reUable  signs  whereby  rup- 
ture of  the  stomach  may  be  distinguished 
firom  that  of  the  intestines,  nor  is  it  of  any 
practical  importance. 

Treatment. — Rest  is  of  primary  import- 
ance, in  regard  both  to  the  whole  body  and 
the  bowels  themselves.  This  object  is  best 
attained  by  the  free  use  of  opium,  commenc- 
ing with  a  grain,  and  repeating  it  in  a  few 
hours  until  its  influence  is  fully  established. 
It  is  also  desirable  to  stop  all  food,  except 
an  occasional  teaspoonful  of  meat-essence ; 
to  give  ice  to  suck ;  to  administer  nutrient 
enemata,  and  brandy  and  ether  subcutane- 
ously  if  the  collapse  be  profound ;  and  to 
apply  warmth  to  the  extremities.  Resection 
of  the  ruptured  portion  of  the  bowel,  with 
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suturing  of  the  divided  ends,  and  washing  out 
of  the  peritoneum,  has  been  performed  with 
success,  and  should  be  attempted  in  suitable 
cases. 

22.  Intestines,  Spasm  of. — The  irregu- 
lar and  forcible  movements  of  the  bowels, 
usually  accompanied  with  pain,  are  known 
as  colic.  Under  ordinary  circumstances  we 
are  unconscious  of  the  peristaltic  action,  but 
when  the  contractions  of  the  muscular  coats 
become  violent,  more  or  less  pain  is  likely  to 
occur.    See  Enteralgia. 

iETiOLOGY. — The  determining  causes  of 
mtestinal  spasm  are  : — 

(1)  The  direct  irritation  of  indigestible  in- 
gesta.  (2)  Exposmre  to  cold.  (3)  Certain 
poisons,  such  as  lead  and  strychnine,  which 
probably  affect  the  muscular  fibres  through 
the  nervous  system.  Associated  with  lead 
colic,  even  if  it  be  not  actually  responsible 
for  it,  is  arterial  spasm  and  high  tension  in 
the  splanchnic  area. 

It  is  difficult  to  ascertain  the  exact  condi- 
tion of  the  contracted  bowel,  since  the  ap- 
pearances seen  after  death  are  not  an  index 
of  what  existed  during  life ;  but  it  would 
seem  that  the  spasm  may  start  ft'om  several 
points  in  the  course  of  the  canal,  and,  after 
persisting  for  a  variable  time,  either  yield  or 
travel  on  as  a  wave  of  spasmodic  contraction. 
For  how  long  a  portion  of  bowel  may  remain 
contracted  is  quite  conjectural. 

Symptoms. — The  existence  of  an  absolutely 
painless  spasm  of  the  intestines  is  very 
doubtful ;  as  a  rule,  it  is  the  pain  which  in- 
dicates this  condition,  and  except  the  con- 
traction be  maintained,  no  further  symptoms 
may  occiu".  There  are,  however,  conditions 
in  which  the  tonic  intestinal  spasm  is  con- 
siderable, and  yet  the  pain  is  but  slight. 
Such  is  the  case  in  basUar  meningitis,  where 
the  bowels  are  firmly  contracted  and  empty, 
producing  the  characteristic  boat-shaped  ap- 
pearance of  the  abdomen.  In  many  cases  of 
chronic  enteritis  and  colitis  marked  spasm 
may  occur,  caiising  great  irregularities  of 
the  abdomen  from  distended  and  contracted 
lengths  of  bowel,  with  constantly  varymg 
differences  in  position  and  degree  of  dulness 
or  resonance.  Constipation,  vomiting,  meteor- 
ism,  may  all  be  present  in  varying  degrees, 
dependent  upon  the  extent  of  obstruction 
which  is  produced. 

The  specially  painful  spasm  of  the  anal 
sphincters  and  lower  portion  of  the  rectum, 
termed  tenesmus,  is  usually  associated  with 
ulceration  and  other  lesions  in  that  locality. 

Treatment. — The  external  application  of 
moist  heat  in  the  form  of  poultices  or  fo- 
mentations, preferably  of  poppy-head  or  other 
opiates,  is  of  great  value,  for  relaxing  the 
spasm  or  removing  the  pain.  Since  an  irri- 
tant is  so  frequently  the  cause,  an  aperient, 
s^^ch  as  castor  oil  or  calomel,  combined  with 
opium,  is  essential.  Turpentine  enemata  are 
sometimes  of  great  service.    The  collapse 
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may  be  so  severe  as  to  call  for  energetic 
stimulation  by  brandy,  ammonia,  or  ether. 

23.  Intestines,  SypMlitie  Disease  of. 
The  intestinal  canal  is  rarely  the  seat  of  the 
specific  lesions  of  syphilis,  except  at  the 
lower  end  of  the  rectum,  and  margin  of  the 
anus.  Small  gummata  have  been  found  in 
the  submucous  tissue  of  various  parts  of  the 
bowel,  and  sometimes  the  ulcers  to  which 
these  growths  give  rise  by  their  degeneration 
and  breaking  down ;  radiating  fibrous  thick- 
enings and  cicatrices  of  the  mucous  membrane 
have  also  been  seen  in  syphilitic  subjects, 
sufficient  even  to  cause  obstruction.  It  is 
doubtful  whether  there  be  any  specific  ulcer- 
ation of  the  intestine  which  is  not  preceded 
by  gummata,  although  small  ulcers  do  occiu: 
in  new-born  children,  the  subjects  of  con- 
genital syphilis. 

Syphilitic  ulceration  and  stricture  of  the 
rectum  are  not  of  infrequent  occurrence,  the 
former  especially  in  women,  where  the  in- 
fection has  spread  from  the  vagina  and  peri- 
Dseimi.    See  Eectum,  Diseases  of. 

24.  Intestines,  Tubercular  Disease 
of.— The  specific  lesions  of  the  tubercular 
diathesis,  namely,  grey  granulations  or 
mUiary  tubercles,  are  of  frequent  occurrence 
throughout  the  intestinal  canal ;  the  exten- 
sive distribution  of  lymphoid  tissue  through- 
out the  submucous  coat,  and  the  special 
aggregations  of  it  which  form  the  solitary 
and  agminated  glands,  offering  the  most 
favourable  opportunity  for  their  formation. 
The  abiindant  supply  of  lymphatic  vessels  in 
the  thickness  of  the  walls  of  the  canal,  and 
the  close  connexion  of  the  serous  svurface 
vdth  the  lymphatic  system,  all  predispose  to 
the  development  and  spread  of  a  tubercular 
growth  which  may  have  become  established 
in  a  subject  of  the  diathesis. 

jEtiology. — As  a  primary  growth,  tubercle 
very  rarely  attacks  the  intestines  in  adults, 
though  it  is  of  very  frequent  occurrence  in 
children  as  part  of  a  general  tuberculosis, 
or  possibly  from  the  consumption  of  milk 
from  tuberculous  cows.  In  adults,  on  the 
contrary,  tubercular  disease  of  the  intestines 
is  very  commonly  developed  secondary  to  a 
similar  affection  of  the  limgs,  due  probably 
to  the  swallowing  of  the  sputum. 

Anatomical  Characters.  —The  submucous 
layer  and  the  peritoneal  coat  are  the  struc- 
tures in  which  the  tubercle  originates ;  in 
the  former  situation  it  especially  favours  the 
ileum  and  cscum,  although  it  may  develop 
throughout  the  entire  length  of  the  tube, 
whilst  the  peritoneal  tubercle  is  about  equally 
distributed.  The  mesenteric  glands  are 
always  considerably  involved.  The  rarity 
with  which  the  stomach  is  affected  by  tubercle 
is  in  marked  contrast  to  the  frequency  of  the 
intestinal  lesion. 

In  extreme  cases  of  tuberculosis  in  chil- 
dren, death  may  take  place  before  any 
changes  in  the  tuberculous  formation  have 
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taken  place,  and  countless  grey  granulations, 
from  the  size  of  a  pin's  head  to  bodies  quite 
microscopic,  are  to  be  found  in  the  sub- 
mucosa,  and  in  the  solitary  and  agminated 
glands.  Later  on,  however,  these  non- vascu- 
lar new-growths  coalesce,  and  form  distinct 
masses,  which  from  lack  of  nutrition  imdergo 
caseous  degeneration  and  break  down,  thus 
forming  the  tubercular  ulcers.  The  ulcers 
tend  to  spread,  and  rarely  to  heal,  and  whilst 
they  may  be  at  first  limited  to  the  glands, 
they  invade  the  adjacent  mucous  membrane, 
especially  in  a  direction  round  the  bowel, 
their  extension  being  preceded  by  the  de- 
velopment of  fresh  tubercles,  chiefly  along  the 
course  of  the  main  blood-vessels,  to  the  pro- 
gressive formation  and  destruction  of  which 
Dhe  spread  of  the  ulcer  is  really  due.  Large 
masses  of  the  mucous  surface  may  be  thus 
destroyed,  leaving  a  ragged,  flocculent  surface, 
formed  of  the  muscular  fibres,  or  even  of 
deeper  structures,  which  lesions  rarely  pro- 
ceed to  perforation  into  the  peritoneal  cavity, 
adhesive  peritonitis  having  estabhshed  at- 
tachments to  adjacent  parts.  The  thickened, 
congested,  irregular  edges  of  the  ulcers,  with 
miliary  tubercles  close  to  the  margin,  are 
very  distinctive. 

Symptoms. — Until  ulceration  be  established, 
there  wiU  be  no ,  symptoms  of  tubercular 
disease  referable  to  the  intestinal  canal ;  and 
even  when  this  stage  is  reached,  there  are  no 
special  symptoms. 

Treatment. — Little  can  be  done  for  in- 
testinal tuberculosis.  The  course  of  the 
disease  is  almost  invariably  to  a  fatal  end, 
and  it  is  very  rare  for  healing  and  cicatrisa- 
tion to  take  place.  The  necessity  for  feeding 
the  patient  is  almost  contra-indicated  by  the 
existence  of  a  destroyed  digesting  and  ab- 
sorbent surface,  whereby  the  food  becomes 
a  positive  irritant.  Such  nourishment  as  is 
taken  should  therefore  be  in  the  most 
digestible  and  concentrated  form,  that  as 
much  as  possible  may  be  taken  up  from  the 
stomach.  Starch  and  opium  enemata  may 
do  a  little  to  check  the  diarrhcea,  but  their 
efficacy  is  soon  lost.  Haemorrhage,  should 
it  set  in,  is  scarcely  amenable  to  treatment, 
though  astringent  enemata  may  be  of  some 
use,  combined  with  the  internal  administra- 
tion of  acetate  of  lead  and  opium.  No  treat- 
ment has  as  yet  been  effectual  in  arresting 
the  spread  of  tubercle. 

25.  Intestines,  Ulceration  of.— Ulce- 
ration of  the  intestinal  wall,  fr'om  one  cause 
or  another,  is  of  extremely  common  occur- 
rence. The  morbid  processes  involved  in  the 
production  of  the  ulcers  are  in  all  cases 
essentially  the  same,  namely,  a  molecular 
death  and  disintegration  of  the  tissue,  leav- 
ing a  solution  in  continuity,  of  varying 
extent. 

Varieties  :  (1)  Primary  inflammatory 
ulcers. — Any  enteritis,  whether  of  the  mildest 
catarrhal  character,  or  of  a  specific  type  such 
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as  diphtheritic,  dysenteric,  or  typhoid,  may 
lead  to  ulceration  of  the  bowels.  As  a  rule, 
the  more  severe  the  cause  of  the  inflamma- 
tion, the  greater  the  liabihty  to  this  com- 
phcation ;  and  the  same  holds  in  respect  of 
any  intestiual  catarrh,  developed  in  the 
course  of  any  serious  state,  such  as  typhus  fever 
or  Bright's  disease.  The  ulcer  may  appear 
either  as  a  small  abrasion  of  the  epithelial 
layer,  which  gradually  extends  and  deepens 
until  the  whole  mucosa  is  involved ;  or  the 
first  indication  may  be  a  thin  glairy  pellicle, 
adherent  to  the  mucous  membrane  which 
in  time  is  thrown  off,  leaving  a  breach  in 
the  subjacent  tissue.  In  other  cases  the  de- 
structive process  commences  in  the  thickness 
of  the  bowel,  either  from  the  ruptm-e  of  small 
collections  of  inflammatory  products,  result- 
ing from  an  enteritis,  or  from  inflammation 
of  the  lymphoid  follicles.  The  escape  of 
these  products  into  the  tube  leaves  behind 
an  ulcer. 

These  lesions  may  be  found  anywhere 
throughout ,  the  bowels,  although  they  are 
much  more  frequent  in  the  large  than  in  the 
small  intestine;  and  one  form  of  follicular 
ulceration,  associated  with  the  specific  poison 
of  dysentery,  is  practically  limited  to  the 
former  situation.  The  colon  is  also — especially 
in  elderly  jjersons — the  seat  of  a  very  ex- 
tensive simjjle  ulcerative  colitis,  in  which  the 
mucosa  is  destroyed  over  large  areas,  but 
which  does  not  commence  in  the  follicles. 
At  those  places  where  any  delay  is  likely  to 
arise  in  the  passage  of  the  faeces — the  caecum, 
sigmoid  flexm'e,  and  rectum — and  at  those 
spots  which  are  most  prominent,  such  as  the 
edges  of  the  valvulae  conniventes,  and  the 
saccules  of  the  colon,  where  an  enteritis  is 
most  likely  to  be  produced,  there  will  be  the 
probable  site  of  inflammfitory  ulcers.  The 
specific  ulcers  of  dysentery  and  typhoid  fever 
are  described  elsewhere.  In  cholera,  ulcera- 
tion of  the  lower  end  of  the  ileum  and  colon 
is  sometimes  met  with. 

(2)  Ulcers  resulting  from  the  separation  of 
necrosed  tissue. — The  process  of  mplecidar 
disintegration  which  takes  place  along  the 
line  between  living  and  dead  tissue,  result- 
ing in  the  separation  of  a  slough  and  the 
leaving  of  an  ulcer,  takes  place  in  the  in- 
testines as  elsewhere.  The  causes  leading 
to  the  death  of  circumscribed  areas  of  tissue 
are  various.  Sometimes  the  vitahty  of  a 
portion  of  the  mucous  membrane  is  destroyed 
by  degeneration,  such  as  the  lardaceous,  and 
an  ulcer  marks  the  spot  of  the  removed  patch, 
which  usually  occurs  in  the  ileum  or  colon. 
More  frequently  the  local  death  is  induced 
by  capUlary  hsemorrhage  or  a  cessation  of 
blood-flow  through  a  limited  area  ;  the  cause 
of  this  stasis  is  not  very  apparent,  though 
believed  to  be  due  to  emboli.  Under  such 
circumstances  the  solvent  power  of  the 
digestive  juices  may  be  exerted  on  the  non- 
living tissues,  which  are  thus  removed,  and 
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an  ulcer  is  left.  To  such  ulcers  the  term 
2)eptic  has  been  apjilied,  and  identical  lesions  ; 
are  met  with  in  the  stomach.  They  almost 
invariably  occur  in  the  first  part  of  the 
duodenum,  above  the  point  of  entrance  of 
the  alkaline  bile  and  pancreatic  juices,  al- 
though very  rarely  they  have  been  seen  in 
the  jejum;m.  Ulcers  of  this  character  appear 
to  be  occasionally  connected  with  large  super- 
ficial burns,  but  how  the  relationship  is 
established  is  not  known.  It  is  a  singular 
fact  in  regard  to  them,  that  they  are  ten 
times  more  common  in  men  than  in  women, 
which  is  quite  the  reverse  of  what  obtains  in 
the  stomach,  although  the  relative  frequency 
of  gastric  and  duodenal  ulcers  is  estimated  as 
thirty  to  one. 

(3)  Ulceration  of  new-growths. — Almost 
any  neoplasm  of  the  intestinal  wall  may 
ulcerate,  though  as  a  rule  the  more  rapidly 
developed  forms  are  the  more  liable.  Tuber- 
cular growths  primarily  coimected  with  the 
solitary  and  agminated  glands  invariably 
end  in  this  manner.  Syphilitic  gummata  and 
malignant  growths  are  especially  prone  to 
ulceration. 

Characters. — The  appearances  presented 
by  the  various  ulcers  differ  with  the  cause 
and  the  duration. 

They  may  be  single,  as  is  generally  the 
case  with  the  duodenal  ulcers;  or  innimier- 
able,  as  the  follicular  tilcers  of  the  colon. 
Tyjihoid  and  tubercular  ulcers  are  as  a  rule 
multiple,  and  are  most  niunerous  at  the 
lower  end  of  the  ileum,  where  the  agminated 
glands  are  most  abimdant.  Occasionally 
large  siurfaces  of  the  mucous  membrane  are 
destroyed,  with  here  and  there  small  isolated 
spots  of  the  membrane  left,  due  to  the  spread 
and  coalescence  of  many  separately  arising 
ulcers.  In  dysentery  and  chronic  tiibercular 
ulceration  this  is  especially  liable  to  happen. 
Many  of  the  catarrhal  and  follicular  rdcers 
are  extremely  small,  not  more  than  a  line  in 
diameter. 

The  peptic  ulcers  are  distinguished  by  their 
very  definite,  '  clean-punched  '  appearance  ; 
the  edges  are  slightly  sloping,  and  but  very 
little,  if  at  all,  thickened  ;  whilst  the  mucous 
membrane  immediately  adjacent  has  a  per- 
fectly healthy  appearance.  In  most  of  the 
other  varieties  the  edges  are  thickened,  1 
irregular,  and  shaggy,  frequently  excavated 
and  undenaained ;  the  ulcerative  process  ex- 
tending beneath  the  mucous  membrane, 
which  gradually  dies  and  sloughs  away  as 
its  nutrition  is  cut  off.  Dependent  upon  the 
depth  and  course  of  the  ulcer  will  be  the 
nature  of  its  base,  which  may  be  formed  of 
the  muscular  coat,  of  the  peritoneum  much 
thickened,  or  of  adjacent  structures  with 
which  adhesion  has  been  established,  such 
as  the  liver  or  abdominal  wall.  The  floor  of 
the  ulcerated  tubercular  and  malignant  new- 
growths  usually  presents  small  nodules  of  the 
neoplasm,  which  are  being  developed  coin- 


cidently  with  the  ulceration.  The  buff  or 
I  ash-grey  pigmented  sloughs,  partially  sepa- 
rated, give  a  characteristic  appearance  to  the 
old-standing  ulcers  of  dysentery  and  tubercle. 
The  tubercular  and  typhoid  ulcers  of  Peyer's 
patches  present  a  certain  difference  in  the 
direction  in  which  the.y  extend :  whilst  at 
first  both  are  limited  to  the  patch,  the  former 
tend  to  spread  in  an  annular  manner,  whilst 
the  latter  have  usually  their  long  axis  corre- 
sponding to  the  length  of  the  bos^-el.  This 
difference  depends  rather  on  the  duration  of 
the  ulcer  than  on  any  specific  distinction 
due  to  the  two  diseases  ;  for  the  more  acute 
enteric  lesion  rarely  spreads  much  beyond 
the  area  of  the  joatch,  which  is  in  the  long 
axis  of  the  bowel,  whilst  the  chronic  tuber- 
cular ulcer  foUows  the  distribution  of  the 
lymphoid  tissue  outside  the  patches,  and  par- 
ticularly along  the  course  of  the  blood-vessels 
and  lymphatics. 

Course. — The  course  of  an  intestinal  ulcer 
may  be  acute  or  chronic,  lasting  a  few  days 
or  for  years.  Some  of  the  simple  ulcers  of 
an  acute  intestinal  catarrh  belong  to  the 
former  gronj") ;  whilst  the  ulceration  that  ac- 
companies chronic  enteritis  may  be  of  in- 
definite dm'ation. 

The  acute  forms  may  either  heal  or  go  on 
to  perforation;  in  the  former  case  their  exist- 
ence can  only  be  inferred,  and  catarrhal, 
follicular,  and  enteric  ulcers  belong  to  this 
category.  The  peptic  and  typhoid  ulcers  are 
those  most  liable  to  perforate  the  bowel. 
Occasionally  the  perforation  may  lead  to  a 
communication  between  one  coil  of  intes- 
tine and  another,  without  any  ruptm-e  into 
the  peritoneal  cavity,  which  is  the  com- 
monest end  of  a  perforating  typhoid  ulcer. 
In  chronic  ulcers,  where  no  adhesion  or  com- 
munication takes  ijlace,  the  base  is  thickened 
by  a  new-formed  connective  tissue,  which  is 
developed  as  fast  as  or  even  faster  than  the 
destructive  process  proceeds,  and  hence  the 
intestinal  wall  adjacent  to  and  involved  in 
such  ulcers  is  usually  much  thickened  and 
indurated.  Short  of  actual  perforation  or 
adhesion  to  other  parts,  the  site  of  the  ulcer- 
ation most  frequently  is  marked  on  the  ex- 
ternal surface  of  the  bowel  by  a  sub-acute 
I  peritonitis,  which  may  produce  a  partial  mat- 
1  ting  together  of  the  intestines. 

In  the  course  of  the  healing  of  the  larger 
ulcers,  by  the  formation  of  a  contracting 
cicatricial  tissue,  the  gut  may  be  consider- 
ably constricted,  and  a  formidable  obstruc- 
tion established.  But  this  does  not  neces- 
sarUy  follow  even  lai-ge  ulcers,  such  as  those 
of  typhoid  fever;  and  the  depth  of  the  de- 
struction would  seem  to  influence  this  result. 
When  the  superficial  portion  of  the  mucous 
membrane  only  is  destroyed  very  Little  con- 
traction foUows,  but  when  the  deejier  parts  of 
the  wall  are  involved  the  subsequently  deve- 
loped cicatrix  tends  to  shrink  considerably. 
Symptoms. — The  greatest  diversity  is  met 
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with  in  the  symptoms  of  intestinal  tilcera- 
tion,  and  few,  if  any,  can  be  regarded  as 
characteristic.  Inasmuch  as  the  lesion  may 
occur  without  producing  any  symptoms ;  or 
those  that  do  exist  may  be  determined  by 
the  com-se  of,  or  by  the  conditions  associated 
with,  the  ulceration ;  or,  lastly,  the  results  of 
this  condition,  such  as  perforation,  may  en- 
tirely obscure  the  actual  ulceration  itself :  it 
frequently  happens  therefore  that  the  exist- 
ence of  an  ulcer  is  not  recognised.  Nor  may 
the  severity  of  the  symptoms  be  taken  as  a 
measure  of  the  extent  of  the  ulceration,  for 
the  most  marked  pain,  tenderness,  diarrhoea, 
and  other  symptoms  may  be  produced  by  an 
area  of  typhoid  ulceration  that  heals ;  whilst 
a  perforating  duodenal  ulcer  may  give  scarcely 
any  indication  of  its  existence,  imtil  within  a 
few  hours  of  a  fatal  ending.  This  course 
appears  to  be  very  characteristic  of  duodenal 
ulcers.  The  writer  has  recorded  a  case  of  a 
young  man  who  was  suddenly  attacked  with 
all  the  symptoms  of  apparently  intestinal 
colic,  after  constipation  of  a  week's  duration, 
no  vomiting  and  no  tenderness,  the  pain 
being  relieved  by  pressure  on  the  abdomen. 
Collapse  set  in,  and  death  resulted  in  less 
than  twenty-four  hours  from  the  commence- 
ment of  the  attack.  The  necropsy  showed  a 
perforating  duodenal  ulcer.  Such  a  case  is 
not  singular,  and  may  be  preceded,  as  this 
case  was,  by  nothing  beyond  an  occasional 
feeling  of  discomfort  at  the  epigastrium,  not 
serious  enough  to  call  for  advice  or  treatment. 

Such  symptoms  as  diarrhoea,  vomiting, 
pain,  tenderness,  and  pyrexia  are  as  much 
dependent  on  a  co-existent  enteritis  or  new- 
growth,  as  they  are  upon  the  ulcer.  Doubt- 
less the  exposed  surface  of  an  ulcer  offers  the 
opportimity  for  increased  peristalsis  being 
induced,  but  this  is  not  of  necessity,  for  con- 
stipation may  be  present.  Where  the  area  of 
ulceration  is  extensive,  the  absorbing  surface 
is  by  so  much  diminished,  and  thus  while 
the  general  nutrition  suffers,  the  unabsorbed 
products  of  digestion  are  liable  to  decompose 
and  induce  diarrhoea.  Vomiting  may  arise 
from  a  duodenal  ulcer,  but  not  always,  and 
when  present  it  may  be  due  to  peritonitis; 
icterus  may  also  complicate  an  ulcer  in  this 
situation,  by  involving  the  opening  of  the 
bile-duct,  or  by  extension  of  the  duodenal 
catarrh.  Pain  may  be  quite  absent  or  quite 
insignificant,  unless  the  rectimi  be  the  seat 
of  the  disease,  when  the  pain  and  tenesmus 
are  excriiciating. 

The  passage  of  blood  in  the  stools,  especi- 
ally if  bright,  is  probably  a  most  characteristic 
indication  of  ulceration,  but  it  does  not  always 
occur,  and  it  may  be  due  to  haemorrhoids  or 
general  venous  congestion  from  portal  ob- 
struction. Pus  is  of  occasional  occurrence 
in  the  stools,  especially  when  the  ulceration 
has  followed  on  phlegmonous  enteritis  or 
extensive  folhcular  inflammation.  Mucus  is 
more  commonly  present,  as  discrete  masses 


of  the  size  of  a  hemp-seed  or  in  larger  quan- 
tities. In  the  simple  ulcerative  coUtis  already 
mentioned  there  is  a  singular  absence  of 
blood,  pus,  and  mucus,  thus  being  m  marked 
contrast  to  true  dysentery.    See  Stools  ;  and 

MELaiNA. 

The  symptoms  due  to  perforation  have 
been  already  described.  See  Perforation  and 
Rupture,  p.  1032. 

Diagnosis.— From  what  has  been  said,  the 
formation  of  a  diagnosis  of  intestinal  ulcera- 
tion is  frequently  impossible,  and  an  ulcer  is 
assumed  rather  than  proved  to  exist.  In 
enteric  fever,  ulceration  is  taken  for  granted 
as  existing,  though  no  special  symptoms  may 
indicate  its  presence.  But  if  a  severe  and 
persistent  diarrhoea,  with  hquid  stools  and 
shreds  of  mucus,  and  much  pain  and  tender- 
ness over  the  abdomen,  supervene  in  a  case 
of  tubercular  phthisis,  it  is  a  fair  inference  to 
assume  ulceration  of  the  intestines.  In  dy- 
sentery, like  enteric  fever,  the  ulceration  is  a 
specific  part  of  the  disease,  and  the  diarrhoea, 
pain,  and  characteristic  stools  are  in  this 
case  directly  dependent  upon  the  ulceration. 
Since  there  are  no  constant  distinctive  symp- 
toms of  ulceration,  the  ground  for  a  diagnosis 
must  remain  uncertain.  In  distinguishing 
between  gastric  and  duodenal  ulcer  the  de- 
ferred occurrence  of  pain  after  taking  food, 
even  to  two  or  three  hours,  is  characteristic 
of  the  latter  lesion,  as  weU  as  the  site  of  the 
pain  being  rather  in  the  right  hypochondrium, 
and  less  marked  at  the  xiphoid  cartilage  and 
in  the  dorsal  region,  which  are  such  frequent 
situations  of  gastric  ulcer;  the  digestion  is 
also  much  less  disturbed  in  the  duodenal 
affection,  and  hsematemesis  is  much  less 
common,  being  more  constantly  replaced  by 
melaena.  The  greater  frequency  among  males 
has  been  mentioned. 

Peognosis. — This  largely  depends  upon  the 
cause.  Except  through  perforation  or  fatal 
haemorrhage  by  erosion  of  vessels,  death  does 
not  take  place  from  the  ulceration  itself. 
But  a  tubercular  ulceration  is  not  to  be  ex- 
pected to  heal,  and  it  may  by  its  development 
hasten  the  end  of  a  phthisical  patient.  The 
prognosis  of  typhoid  ulceration  will  almost 
entirely  be  foimded  on  the  general  state  of 
the  patient,  since  the  indications  of  the 
ulceration  itself  may  be  so  sUght.  The 
ulceration  of  malignant  new-growths  may  be 
of  actual  benefit,  by  removing  portions  of  the 
mass,  and  so  diminishing  obstruction.  In 
all  cases  the  liability  to  stenosis  must  be  re- 
membered ;  and  the  impaired  health  of  body 
and  mind  in  chronic  ulceration  may  continue 
throughout  life. 

Treatment. — Since  ulcers  of  the  intestine 
are  inaccessible  to  direct  treatment,  little  can 
be  done  for  them  apart  from  the  general  con- 
ditions which  they  may  compHcate,  or  the 
treatment  of  the  symptoms  to  which  they 
may  give  rise. 

Recognising  that  an  ulcer,  when  it  exists, 
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may  lead  to  perforation,  the  object  wiU  be  to 
avoid  aU  undue  movements  of  the  intestines, 
and  hence  aperients  are  forbidden,  and  opiates 
are  indicated.  The  astringents  that  are  likely 
to  be  used  for  the  diarrhoea  or  haemorrhage 
may  exert  a  local  action  on  the  lesion,  and 
for  that  purpose  bismuth,  sulphate  of  copper, 
and  similar  agents  are  recommended.  But 
rest  is  probably  the  only  element  of  treat- 
ment that  can  affect  the  ulcerative  process 
directly ;  whilst  any  improvement  of  the 
general  condition  will  necessarily  favour  the 
healing — objects  which  can  be  best  accom- 
plished by  the  use  of  diet  of  the  most  bland 
description,  or  of  nutrient  enemata. 

In  the  preceding  article  the  diseases  to 
which  the  mtestines  are  hable  have  been 
treated  of  as  affecting  the  canal  as  a  whole  ; 
but  it  will  be  observed  that  when  the  struc- 
ture and  fimctions  of  particular  regions  of 
the  bowel  modify  the  character  of  the  dis- 
ease, special  reference  is  made  thereto ;  and, 
fm'ther,  that  whc  n  the  affections  of  any  por- 
tion require  detailed  description — as  of  the 
CDecum  or  rectum — the  reader  is  referred  to 
articles  imder  those  headings. 

William  Henry  Allchin. 

INTRA- THORACIC  TUMOURS. 
Under  this  general  term  are  included  aU 
growths  and  diseases  within  the  chest,  which 
give  rise  to  tumours  or  sweUings,  offering 
more  or  less  mechanical  interference  with  the 
fmictions  of  the  thoracic  organs,  and  for  the 
most  part  manifesting  themselves  by  external 
swellings.  Aneiu^ysms  would  thus  be  com- 
prised ui  this  general  definition.  The  general 
features  and  pathology  of  aneurysmal  timiours 
are,  however,  so  distinct  as  to  require  sepa- 
rate consideration  (see  Thoracic  Aneurysm). 
Other  intra-thoracic  tumours  wiU  be  found 
described  imder  the  headings,  Lung,  MaHg- 
nant  Disease  of;  and  Mediastinum,  Diseases 
of.  J.  EisDON  Bennett. 

INTUSSUSCEPTION  {ifitus,  withhi; 
and  suscipio,  I  receive). — A  form  of  intes- 
tinal obstruction,  in  wliich  one  portion  of  the 
bowel  passes  into  another  portion.  See 
Intestinal  Obstruction. 

INUNCTION  (m,  on;  and  imguo,  I 
anoint).  —  Synon.  :  Anointing.  —  This  is  a 
method  of  applying  certain  substances  to 
the  cutaneous  surface,  the  object  being  to 
promote  their  absorption,  either  for  the  piu:- 
pose  of  producing  local  effects,  or  of  influenc- 
ing the  system  generally.  Inunction  implies 
more  or  less  energetic  friction,  the  substance 
employed  being  rubbed  with  the  hand  or 
fingers  into  some  part  of  the  skin.  When 
used  for  local  purposes,  the  portion  of  sm'face 
to  be  anointed  must  be  chosen  accordingly  ; 
but  if  it  is  intended  to  affect  the  system,  a 
region  should  be  selected  where  the  cutaneous 
tissues  are  thin,  such  as  the  inside  of  the 
thighs,  or  the  axillae,  so  that  absorption  may 
take  place  more  rapidly  and  easily.  The 


rubbing  must  be  carried  on  gently,  and  for  a 
variable  time  according  to  circumstances ; 
the  process  may  be  aided  by  heat,  immction 
being  performed  before  the  fire,  or  the  part 
may  be  previously  fomented. 

Application  and  Uses. — The  pharmaceu- 
tical prej)arations  which  are  employed  for 
inunction  include  glycerines,  liniments,  oils, 
ointments,  oleates,  and  compounds  made 
with  paraffins  or  lanoline.  If  these  are  used 
for  local  pm'poses,  they  may  be  employed 
simply  on  account  of  the  oleaginous  ingre- 
dients, or  to  allow  friction  to  be  more  easily 
carried  on ;  but  active  ingredients  are  often 
combined  in  the  preparations  mentioned, 
varying  according  to  the  object  sought  to  be 
obtained,  such  as  to  produce  a  stimulant  or 
an  anodyne  effect.  Inunction  for  procming 
absorption  in  order  to  affect  the  system,  is 
almost  entirely  confined  to  the  use  of  mer- 
cury, and  on  this  subject  the  following  ob- 
servations were  written  for  this  work  by  the 
late  Mr.  Gascoyen  : — 

'  Inunction  is  an  old  but  very  effectual  plan 
of  introducing  mercury  into  the  system  by 
the  skin.  Although  objected  to  as  a  dirty 
method,  and  therefore  less  practised  than 
fumigation,  it  is  often  much  more  convenient, 
and  can  be  used  in  many  cases  where  the 
mercurial  vapour  is  impracticable. 

'  From  half  a  drachm  to  one  drachm  of 
strong  mercurial  ointment,  mixed  with  an 
equal  quantity  of  lard,  should  be  rubbed  into 
the  skin  on  the  inside  of  the  thighs,  legs,  and 
arms,  before  a  fire  at  bedtime,  using  the 
different  limbs  on  successive  nights.  The 
friction  should  be  gentle  and  continued  for  a 
quarter  of  an  hom-  to  half  an  hour,  when 
most  of  the  ointment  wiU  have  disappeared ; 
the  surface  must  not  be  washed,  and  the 
patient  should  wear  the  same  flannel  under- 
clothing night  and  day.  The  ointment  may 
be  used  every  night  until  the  gums  give  evi- 
dence of  its  action,  when  the  quantity  and 
frequency  of  application  must  be  diminished. 
Sometimes  it  wiU  produce  an  irritation  of  the 
skin,  especiaUy  in  fair  or  hairy  persons.  If 
this  occur,  the  surface  must  be  washed  clean, 
and  the  rubbing  discontinued. 

'  Inunction  is  a  most  convenient  way  of 
treating  syphilis  in  young  children.  The 
ointment  should  be  spread  upon  a  flamiel 
roller,  and  the  body  of  the  child  swathed 
therein ;  occasionally  the  skin  should  be 
washed,  and  fresh  ointment  applied. 

'  Although  but  little  practised  now  in  this 
country,  inunction  is  stfll  largely  employed 
on  the  Continent,  and  particularly  in  con- 
junction with  the  natural  sulphm*  waters,  for 
cases  of  old-standing  syphilis.' 

Frederick  T.  Roberts. 

INVAGINATION  (iw,in;  and va^ma, 
a  sheath). — A  synonym  for  intussusception. 
See  Intussusception  ;  and  Intestinal  Ob» 
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IU'VASION,  Modes  of,— This  expres- 
sion signifies  the  manner  in  which  a  disease 
sets  in  or  commences,  and  the  mode  of  in- 
vasion or  onset  of  an  illness  is  frequently  an 
important  factor  in  forming  a  diagnosis  as  to 
the  nature  of  the  complaint.  The  following 
are  the  variations  noticed  in  this  respect : 
1.  The  invasion  may  be  absolutely  or  almost 
sudden,  although  slight  symptoms  may  have 
been  previously  observed,  indicating  the  pre- 
sence of  some  morbid  condition,  but  not  suffi- 
ciently marked  to  attract  attention.  Or  there 
may  be  distinct  indications  of  some  disease, 
but  a  secondary  lesion  suddenly  occurs  in  its 
course.  This  mode  of  onset  is  exemplified 
by  the  immediate  effects  of  injuries,  apoplexy, 
syncope,  ruptiure  of  the  heart,  cholera,  many 
cases  of  haemorrhage,  and  most  forms  of  coHc. 
Certain  diseases  of  a  paroxysmal  type  are 
also  characterised  by  the  occurrence  of  at- 
tacks, which  come  on  more  or  less  suddenly, 
such  as  asthma,  ague,  and  epilepsy.  Some 
cases  of  fevers,  especially  typhus  and  re- 
lapsing fever,  as  well  as  of  inflammatory 
diseases,  begin  in  a  sudden  manner.  2.  Fre- 
quently the  onset  is  acute,  the  symptoms 
coming  on  rapidly,  and  becoming  speedily 
severe,  though  often  preceded  for  a  variable 
time  by  premonitory  symptoms.  This  is 
illtistrated  by  most  cases  of  the  various 
fevers,  and  the  different  forms  of  acute  in- 
flammation. 3.  A  subacute  mode  of  invasion 
-is  not  uncommonly  noticed,  this  being  less 
rapid,  and  the  symptoms  less  marked  than 
where  it  is  acute.  4.  Most  affections  are 
chronic  in  their  onset,  setting  in  gradually, 
and  often  imperceptibly,  so  that  it  may  be  a 
long  time  before  the  patient  is  aware  that 
there  is  any  deviation  from  health. 

Feedeeick  T.  Boberts. 

lODISM, — Definition. — lodism  is  the 
term  within  which  we  include  a  variety  of 
painful  and  inconvenient  effects,  following, 
under  certain  circumstanceSj  the  administra- 
tion of  iodine  and  its  salts,  but  more  espe- 
cially the  iodide  of  potassium. 

Description. — Iodide  of  potassium  being 
in  part,  at  least,  decomposed  in  the  blood, 
and  some  of  the  tissues  to  which  it  is  car- 
ried, we  shall  endeavour,  in  considering  the 
'  symptoms  of  iodism,  to  determine  which 
are  due  to  the  iodine,  and  for  which  the 
potassium  must  be  held  responsible.  The 
physiological  action  of  iodine  is  mainly  di- 
rected to  the  nutritive  and  glandular  func- 
tions, to  the  skin  and  mucous  membranes ; 
whilst  the  salts  of  potassium  are  not  only 
diuretic  and  purgative,  but,  experimentally 
at  least,  powerfully  depress  the  heart  and 
spinal  cord. 

Rilliet,  the  most  exhaustive  writer  on  the 
subject,  makes  three  forms  of  iodic  intoxi- 
cation :  the  first  consisting  of  gastric  irri- 
tation; the  second,  where  nervous  troubles 
come  into  more  special  prominence ;  whilst 


cachexia  and  rapid  emaciation  characterise 
the  third.  But  the  most  orderly  and  con- 
venient plan  to  piursue  will  be  to  take  into 
consideration,  in  regular  order,  the  effects 
produced  by  iodine  salts  on  the  various 
organs  and  functions  of  the  body,  under 
various  conditions  of  idiosjTicrasy  or  re- 
tarded elimination. 

1.  On  the  ncfvous  system. — Mental  de- 
pression and  diminution  of  muscular  energy 
are  not  infrequently  noted  in  patients  taking 
iodide  of  potassium ;  whilst  neuralgia,  tinni- 
tus aurium,  and  conviilsive  movements  have 
also  been  described.  It  is  possible  that  the 
potassium  is  here  the  active  agent. 

2.  On  mucous  membranes. — Much  mucous 
irritation  is  occasionally  observed  ;  conjunc- 
tivitis, lacrymation,  sneezing  and  rimning 
from  the  nose,  frontal  headache,  and  pufly 
sweUmg  of  the  eyelids,  closely  simulating 
coryza,  being  the  most  common  symptoms 
of  iodism,  and  sometimes  following  a  single 
small  or  moderate  dose,  PhT,ryngeal  conges- 
tion, and  irritable  redness  of  j,aims  and  tongue, 
have  also  been  described.  These  symptoms 
are  doubtless  due  to  the  iodine. 

3.  On  the  skin. — The  eruptions  produced 
by  iodide  of  potassiiun  have  always  at- 
tracted much  attention,  and  they  appear 
under  several  forms.  Erythema  has  been 
observed ;  and  most  practitioners  of  ex- 
perience must  have  seen  the  small  round 
petechial  spots,  situated  between  the  knees 
and  ankles.  These  do  not  as  a  rule  cause 
any  inconvenience,  and  are  usually  acci- 
dentally discovered ;  but  Dr.  Stephen  Mac- 
kenzie records  the  case  of  an  infant  of  five 
months  old,  suffering  from  hereditary  syphilis, 
who  died  of  purpura  after  taking  two  and  a 
half  grains  of  iodide  of  potassium  in  a  single 
dose.    See  Drug  Eruptions. 

A  pustiilar  eruption  resembling  acne,  and 
sometimes  so  profuse  as  to  simulate  small- 
pox, is  not  very  uncommon,  and  now  and 
then  more  serious  developments  of  skin 
disease  may  take  place.  Large  tubercular 
masses  may  appear  on  the  face,  or  a  copious 
crop  of  biillae,  which  occasionally  burst  and 
become  converted  into  fungoid  growths,  vary- 
ing in  size  fi'om  a  pea  to  a  shiQing.  All 
these  evidences  of  cutaneous  irritation  are 
more  likely  to  be  produced  by  small  than  by 
large  doses,  and  it  is  said  that  the  frequent 
use  of  soap  and  the  simultaneous  adminis- 
tration of  arsenic  may  prevent  them. 

4.  On  the  nutritive  and  glandular  s?/s- 
^ems.— ^Patients  taking  iodide  of  potassium 
sometimes  complain  of  nausea,  anorexia,  and 
a  bitter  taste  in  the  mouth ;  but  where 
cachectic  symptoms  supervene,  indicated 
by  rapid  emaciation,  nervous  palpitation, 
insomnia,  and  hypochondriasis,  a  ravenous 
desire  for  food  has  been  observed.  Vomit- 
ing, diarrhoea,  and  diuresis  have  also  been 
described.  Salivation  is  not  an  uncommon 
symptom.     A    time-honoured  accusation 
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against  iodine  is  its  supposed  tendency  to 
cause  atrophy  of  the  mammai  and  testicles ; 
of  this,  fortunately,  there  is  no  real  proof, 
the  disappearance  of  the  testicle,  which  oc- 
casionally accompanies  the  absorption  of 
inflammatory  products  in  its  substance,  being 
sometimes  unjustly  attributed  to  the  treat- 
ment piirsued. 

Pathology. — The  only  reason  for  the  oc- 
currence of  many  cases  of  iodism  seems  to 
be  an  individual  peculiarity  on  the  part  of 
the  patient,  or,  in  other  words,  that  idiosyn- 
crasy which  so  frequently  interferes  with 
our  efforts  for  the  treatment  of  disease.  But 
now  and  then  a  more  plausible  explanation 
n}ay  be  given,  when  we  find  cardiac  or  renal 
disease  coinciding  with  the  pustular  rash 
of  iodide  of  potassium.  Retarded  capillary 
circulation  would  naturally  detain  the  drug 
within  the  blood ;  whilst  the  blocking  of  its 
usual  means  of  exit  from  the  system  might 
be  supposed  to  throw  the  onus  of  elimination 
on  the  glandular  structures  of  the  skin. 
Hence  has  been  derived  the  plausible  theory 
that  iodine- acne  is  produced  by  direct  local 
stimulation  of  the  sebaceous  structures ;  but, 
however  true  this  may  be  in  the  slighter 
cases.  Dr.  Thin's  careful  examination  of  the 
skin  of  a  patient  suffering  from  a  buUous 
rash  has  shown  the  true  pathological  con- 
dition to  be  one  of  rupture  of  blood-vessels 
at  certain  localised  points,  with  blocking  by 
coagula,  and  escape  of  some  of  the  consti- 
tuents of  the  blood  into  the  surrounding 
tissues.  The  sebaceous  elements  and  sweat- 
glands  were  quite  unaffected,  and  he  believes 
the  iodic  papule,  the  so-called  acne,  the  bulla, 
and  the  purpuric  spot,  represent  different 
stages  of  vascular  injury.  Sir  Dyce  Duck- 
worth and  Dr.  Vincent  Harris  were  unable 
in  their  observations  to  detect  any  mptiTre  of 
vessels,  but  confirm  Dr.  Thin's  report  in  all 
other  essential  respects. 

Treatment.— Coryza,  or  any  skin-eruption, 
suddenly  occurring  in  a  patient  taking  iodide 
of  potassium,  oiight  to  be  looked  upon  with 
suspicion,  and  treated  by  the  immediate 
suspension  of  the  drug.  The  slighter  varieties 
of  iodism  are  by  no  means  uncommon,  and 
may  appear  after  a  single  small  dose  ;  but 
although  ammonia  has  been  confidently 
vaunted  as  a  specific  against  such  irregular 
manifestations  of  jihysiological  activity,  ex- 
perience has  been  unable  to  confirm  this, 
and  we  should  place  more  faith  in  encoiurag- 
ing  prompt  elunination  by  very  fi'ee  dilution 
of  the  remedy,  which  is  best  taken  on  an 
empty  stomach  about  half  an  hom-  before 
meals. 

Fortvmately  for  the  reputation  of  one  of 
our  most  useful  drugs,  the  graver  symptoms 
of  iodism  are  decidedly  rare ;  and  we  may 
all  the  more  congratulate  ourselves  on  this, 
when  we  remember  how  powerless  we  are 
to  recognise  the  idiosyncrasy  on  which  they 
depend.  Trousseau,  however,  pointed  out  that 


iodine  is  always  badly  borne  in  exophthalmic 
goitre ;  and  Dr.  Stephen  Mackenzie  is  in- 
clined to  credit  syphilis  with  some  share  in 
producing  the  purpura  which  proved  fatal  to 
his  patient  above  mentioned. 

Robert  Farquhaeson. 

IRELAND,  South  of.— <Sf<?e  Queens- 
town.    Glengariff  is  also  deserving  of  notice. 

IRITIS. — Inflammation  of  the  iris.  See 
Eye,  and  its  Appendages,  Diseases  of. 

IRREGULAR.— This  term  is  applied 
to  cases  of  disease  which  do  not  run  their 
regular  or  typical  course,  such  as  gout  (see 
Gout)  ;  or  to  functions  when  they  are  dis- 
turbed with  respect  to  time,  rhythm,  or 
activity — as  the  pulse,  the  bowels,  or  men- 
struation. 

IRRIGATION  (irrifjo,  I  water).— A 
method  of  applying  cold  water  as  a  thera- 
peutical agent,  which  consists  in  causing  it 
to  faU  drop  by  drop  on  one  spot.  See  Cold, 
Therapeutics  of. 

IRRITABILITY  (irrito,  I  provoke).— 
In  physiology  this  word  signifies  the  power 
of  responding  to  a  stimulus,  as  exemplified 
by  the  contractility  of  muscular  tissue.  In 
medicine  irritability  implies  an  undue  ex- 
citability of  an  organ  or  tissue,  fr'om  disease 
or  disorder,  such  as  of  the  brain,  spinal  cord, 
stomach,  eye,  or  bladder. 

IRRITATIVE  FEVER.— The  nervous 
distiu'bance  consequent  upon  fretting  of  the 
system  by  various  soiu*ces  of  irritation,  gives 
rise  to  a  pyrexia  which  is  often  caUed  '  Irri- 
tative Fever.'  The  febrile  excitement  so 
familiar  to  the  surgeon  as  a  consequence  of 
wounds  and  injuries  may  be  classed  imder 
this  head.  It  may,  however,  be  provoked  by 
any  kind  of  irritation,  especially  irritation 
applied  to  the  mucous  membrane  of  the 
alimentary  canal.  The  rise  of  temperature 
which  often  accompanies  irritation  of  the 
bowels  by  scybala  or  acrid  secretions,  and  the 
febrile  phenomena  attendant  upon  dentition, 
may  be  quoted  as  familiar  examples  of  irri- 
tative fever  which  must  be  within  the  experi- 
ence of  all. 

The  readiness  with  which  pyrexia  can  be 
induced  by  these  and  similar  causes  must 
vary  according  to  the  intensity  of  the  irritant, 
and  the  constitutional  peculiarities  of  the  in- 
dividual upon  V,  liom  it  operates.  As  a  rule, 
men  are  less  susceptible  than  women,  and 
women  than  children.  In  children,  indeed, 
with  thefr  exalted  nervous  sensibility,  fever- 
ishness  from  this  cause  is  a  common  symp- 
tom. In  young  subjects  mental  emotion 
alone  will  often  produce  a  rise  of  temperature, 
which  may  be  a  source  of  perplexity.  In 
children's  hospitals  it  is  a  common  observa- 
tion that  the  bodily  temperature  on  the  night 
of  admission  is  high,  even  although  the  illness 
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aifeeting  the  child  is  one  not  in  itself  usually 
accompanied  by  fever. 

Dentition  in  young  children  is  so  frequent 
a  cause  of  pyrexia,  that  the  state  of  the  gums 
should  never  be  overlooked  in  any  case  where 
feverishness  is  a  prominent  symptom.  Neg- 
lect of  this  precaution  may  cause  some  ob- 
scurity in  the  diagnosis.  Thus,  if  a  child, 
while  cutting  a  tooth,  has  an  attack  of  pul- 
monary catarrh,  the  temperature  will  almost 
certainly  be  high.  In  such  a  case  the  cough, 
combined  with  fever,  rapid  breathing,  and  a 
quicli  pulse,  might  naturally  suggest  the  pre- 
sence of  pneumonia.  On  examination,  how- 
ever, it  wiU  be  found  that  the  pulse-respu-ation 
ratio  is  little  perverted,  the  cough  is  loose  and 
not  hacking,  there  is  no  movement  of  the 
nares  in  breathing,  and  the  history  of  the 
attack  is  not  the  history  of  pneumonia.  On 
searching  fiu'ther  for  a  cause  of  the  pyrexia, 
tension  and  swelling  of  the  gums  will  be 
noticed,  and  the  difficulty  will  be  at  once 
explained. 

Irritation  of  the  stomach  and  bowels  by 
acrid  secretions  or  indigestible  food  is  another 
common  cause  of  irritative  fever  in  children. 
The  intense  nervous  distm'bance  excited  in 
young  babies  by  an  improper  meal  induces  a 
rapid  rise  of  temperature,  and  may  culminate 
in  an  attack  of  convulsions.  FaBcal  acciunu- 
latiou,  or  the  irritation  of  worms  in  the 
bowels,  may  also  produce  sufficient  disturb- 
ance to  give  rise  to  fever  in  children  and 
delicate  persons. 

In  children  the  sensitiveness  of  the  system 
to  irritants  varies  according  to  the  age  of  the 
child,  according  to  the  natural  impression- 
ability of  its  nervous  system,  and  also  accord- 
ing to  the  state  of  its  general  health.  Thus,  as 
a  rule,  the  younger  the  child,  the  more  sensi- 
tive is  its  nervous  system  ;  but  even  in  young 
babies  differences  will  be  found  in  this  respect, 
some  being  affected  much  less  easily  than 
others  by  reflex  stimuli.  In  all,  however, 
slow  reduction  of  the  strength,  such  as  is  pro- 
duced by  progressive  chronic  disease,  gradu- 
ally reduces  nervous  sensibility  ;  and  a  child, 
enfeebled  by  an  illness  of  long  standing,  may 
show  a  complete  insensibility  to  all  nervous 
impressions.  In  young  subjects,  irritative 
fever,  like  other  forms  of  pyrexia,  is  usually 
remittent ;  but  its  remissions  are  not  always 


found  at  the  same  period  of  the  twenty-four 
hours.  There  is  not,  for  instance,  always  a 
fall  of  temperatm-e  in  the  morning  and  a  rise 
at  night.  One  of  the  peculiarities  of  this 
form  of  febrile  distm-bance  is  the  irregularity 
of  the  fever.  A  high  morning  temperature 
in  a  young  child  should  always  suggest  a 
reflex  cause  for  the  pyrexia. 

Treatment.— The  treatment  of  irritative 
fever  must  be  directed  to  the  relief  or  to  the 
removal  of  the  irritating  sources  from  which 
the  fever  proceeds.  The  use  of  febrifuge 
remedies  may  be  also  called  for,  if  constitu- 
tional symptoms  be  marked  or  persistent. 

Eustace  Smith. 

_ISCH.fflMIA  (i'o-x&>,  I  restrain;  and 
aifia,  the  blood). — Deficiency  of  blood  in  a 
part,  short  of  complete  cessation  of  the  circu- 
lation :  partial  anaemia.  See  Circulation, 
Disorders  of. 

ISCHIAIiGIA  (laxtov,  the  haunch ;  and 
nXyos,  pain). — A  synonym  for  sciatica.  See 
Sciatica. 

ISCHL,  in  the  Salzkammergut, 
Austria. — A  sheltered,  bracing,  mild,  rather 
moist  climate.  Altitude  1,560  feet.  Ther- 
mal common  saline  baths.  See  Climate, 
Treatment  of  Disease  by ;  and  Mineral 
Waters. 

ISCHUmA  (tVj^co,  I  restrain;  and 
ovpov,  the  urine). — This  word  properly  signi- 
fies the  arrest  of  the  secretion  of  inrine  {see 
Urine,  Suppression  of).  It  is  also  applied 
to  mere  retention  of  lurine. 

ISSUES.— /See  Counter-irritants. 

ITALY. — See  Climate,  Treatment  of 
Disease  by ;  and  Naples  ;  Pisa  ;  Eome  ;  and 
San  Remo. 

ITCH. — A  popular  name  for  scabies.  See 
Scabies. 

ITCHING.— /See  Pruritus. 

-ITIS. — A  terminal  syllable  used  to  indi- 
cate an  inflammatory  disease  of  a  tissue,  or 
organ;  for  example,  Pleuiitis,  Hepatitis,  or 
Cystitis. 


JACTATION,  or  JACTITATION 

(jactatio,  a  tossing  about  of  the  body,  or 
marked  restlessness). — This  is  a  condition 
mostly  associated  with  certain  severe  febrile 
diseases,  but  also  with  some  nervous  affections, 
with  severe  pericarditis,  or  as  a  sequence  of 


copious  uterine  or  other  haemorrhages.  A 
restlessness  amounting  to  jactation  may  like- 
wise be  met  with  in  some  patients,  when 
suffering  from  severe  or  long-continued  pain. 
It  must  not  be  confounded  with  certain  forms 
of  chorea,  in  which  a  somewhat  similar  toss- 
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ing  about  of  the  body  may  be  encountered. 
The  absence  of  pain  and  of  marked  febrile 
disturbance,  together  with  the  history  of  the 
patient,  will,  even  in  the  cases  where  the 
general  resemblance  is  closest,  speedily  en- 
able the  latter  condition  to  be  recognised. 

JAUWDICE.— Synon.:  Icterus;  Morhros 
Regius  ;  Morbus  Arquatus  (Celsus) ;  Fr. 
Ictere  ;  Jaunisse;  Gev.  Gelbsuclit. 

Definition. — Jaimdice  may  be  defined  as 
a  yellowness  of  the  integmnents  and  conjunc- 
tivae, and  of  the  tissues  and  the  secretions 
generally,  from  impregnation  with  bile-pig- 
ment. 

JStiology  and  Pathology. — All  cases  of 
jaundice  may  be  referred  to  one  of  two 
classes : — 

I.  Cases  in  which  there  is  a  mechanical 
impediment  to  the  flow  of  bile  into  the  duo- 
denum, and  where  the  bUe  is  in  consequence 
retained  in  the  biliary  passages,  and  thence 
absorbed  into  the  blood. 

II.  Cases  in  which  there  is  no  impediment 
to  the  flow  of  bile  from  the  liver  into  the 
bowel. 

These  two  forms  of  jaundice  have  long 
been  recognised;  but  there  is  much  differ- 
ence of  opinion  as  to  the  mode  of  production 
of  the  jaundice  in  the  second  class  of  cases, 
although  these  are,  perhaps,  the  most  com- 
mon in  practice. 

When  there  is  any  obstruction  to  the  flow 
of  bile  through  the  hepatic  or  common  duet, 
the  way  in  which  jaundice  arises  is  suffi- 
ciently clear.  The  bile-ducts  and  the  gall- 
bladder become  distended  with  bUe,  which  is 
absorbed  into  the  blood  by  the  lymphatics 
and  the  veins.  If  the  hepatic  duct  of  a  dog 
be  ligatured,  and  the  animal  killed  after  two 
hours,  the  lymphatics  in  the  walls  of  the 
bile-ducts  are  seen  to  be  distended  with 
yellow  fluid;  the  fluid  in  the  thoracic  duet 
is  also  yellow,  and  so  likewise  are  the  inter- 
vening lymphatic  glands.  In  patients  also 
who  die  of  obstruction  of  the  bile-duct,  the 
lymphatics  of  the  liver  are  often  found  to 
contain  bile.  On  the  other  hand,  two  hours 
after  ligature  of  the  common  duct,  the  serum 
of  blood  taken  from  the  hepatic  vein  contains 
much  more  bile-pigment  than  that  of  blood 
taken  from  the  jugular  vein,  which  shows  that 
in  cases  of  obstruction  of  the  bile-duct,  bile  is 
also  directly  absorbed  by  the  veins. 

But  in  a  large  proportion  of  cases  there 
is  no  mechanical  impediment  to  the  escape 
of  bile  from  the  liver,  and  then  an  explana- 
tion of  the  jaimdice  is  less  obvious.  Boer- 
haave  and  Morgagni  long  ago  suggested  that 
the  jaundice  in  these  cases  was  the  result  of 
a  suspejided  secretion.  They  taught  that 
the  function  of  the  liver  was  merely  to  sepa- 
rate the  elements  of  bile  which  were  already 
formed  in  the  blood ;  and  that  when  anything 
interfered  with  the  function  of  the  Hver,  the 
elements  of  bile  accumulated  in  the  blood, 


and  the  result  was  jaundice  of  the  skm  and 
other  tissues.  Although  this  view  has  been 
strenuously  opposed  by  several  excellent 
authorities,  it  was  in  this  country  rmtU  re- 
cently generally  accepted.  It  was  advocated, 
for  example,  by  Dr.  George  Budd,  in  his 
valuable  treatise  on  diseases  of  the  liver, 
although  it  is  but  right  to  add  that  Dr.  Budd 
made  a  special  exception  vsrith  regard  to  the 
biliary  acids.  '  The  most  skilful  chemists,' 
he  says,  'who  have  recently  analysed  the 
portal  blood,  have  failed  to  detect  the  biliary 
acids  in  it,  and  have  come  to  the  conclusion 
that  these  at  least  are  formed  in  the  liver.' 
This  opinion,  that  the  liver  manufactures 
the  bile-acids,  while  it  merely  excretes  the 
bile-pigment,  was  adopted  by  Dr.  G.  Harley, 
in  his  essay  on  jaundice. 

There  are,  however,  weighty  objections  to 
this  view,  some  of  which  may  be  men- 
tioned. 

1.  Although  bile-pigment  appears  to  be 
derived  from  the  colouring  matter  of  the 
blood,  it  has  not  yet  been  satisfactorily 
shown  that  bile-pigment,  as  such,  exists 
ready  formed  in  the  blood  of  persons  who 
have  not  jaimdice.  Frerichs  denies  that  it  ever 
has  existed.  Lehmann,  who  has  investigated 
with  great  care  the  changes  which  the  blood 
undergoes  in  passiag  through  the  liver,  has 
never  been  able  to  detect  the  colouring  mat- 
ter of  bile  in  portal  blood,  and  infers  that 
this,  as  well  as  the  bile-acids,  must  be  formed 
in  the  liver  itself.  The  blood  of  the  hepatic 
artery  has  been  examined  with  a  like  result. 
It  is  obvious  that  if  bile-pigment  exists  in 
healthy  blood  at  all,  its  quantity  must  be 
very  minute ;  and  when  we  consider  that  the 
quantity  of  bile  secreted  by  the  human  liver 
daily  is  about  two  pints,  and  yet  that  jaundice 
is  not  a  normal  condition,  it  seems  impossible 
that  all  the  bile-pigment  secreted  by  the  liver 
can  be  formed  in  the  blood,  and  it  is  not 
probable  that  part  is  formed  in  the  blood 
and  part  in  the  hver.  The  discovery  by  a 
few  observers  of  a  small  quantity  of  bile- 
pigment  in  what  appeared  normal  blood  does 
not  prove  that  it  was  formed  in  the  blood. 
It  is  quite  conceivable  that  it  may  have  been 
formed  in  the  liver,  and  have  become  subse- 
quently absorbed. 

2.  The  secreting  tissue  of  the  liver  is  often 
for  the  most  part  or  entirely  destroyed,  so 
that  bile  is  no  longer  secreted,  and  yet  no 
jaundice  results.  If  bile-pigment  be  formed 
in  the  circulating  blood,  it  is  difficult  to  ex- 
plain what  becomes  of  it  in  these  cases. 

3.  If  the  constituents  of  bUe  are  formed  in 
the  blood,  intense  jaundice  ought  at  once  to 
follow  the  extirpation  of  the  liver  in  any  of 
the  lower  animals,  in  like  manner  as  urea 
accumulates  in  the  blood  after  removal  of 
the  kidneys.  But  Miiller,  Kunde,  Lehmann, 
and  Moleschott  have  repeatedly  extirpated 
the  liver  of  frogs,  and  have  invariably  failed 
to  find  a  trace  of  the  biliary  acids,  or  of  bile- 
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pigment,  in  the  blood,  the  urine,  or  the  mus- 
cular tissue.  Whether  the  same  would  hold 
good  as  regards  man  is  questionable. 

These  and  other  considerations  make  it 
very  doubtful  if  any  case  of  jaundice  can 
with  propriety  be  attributed  to  a  suppression 
of  the  hepatic  functions ;  and  it  is  therefore 
necessary  to  seek  for  some  other  explanation 
of  those  cases  of  jaundice  in  which  there  is 
no  obstruction  in  the  bUe-duct. 

A  solution  of  the  difficulty  has  been  pro- 
posed by  Professor  Frerichs,  of  Berlin.  Ac- 
cording to  this  distinguished  observer,  a 
large  proportion  of  the  colourless  bile-acids 
formed  in  the  liver  is  either  directly  taken  up 
by  the  blood  in  the  hepatic  vein,  or  is  ab- 
sorbed from  the  bowel.  Under  ordinary  cir- 
cumstances, these  bile-acids  become  oxidised 
and  assist  in  forming  the  large  quantity  of 
taurin  found  in  healthy  lung,  and  the  pig- 
ments voided  in  the  urine ;  but  if  these  nor- 
mal metamorphoses  are  interrupted  by  ner- 
vous agencies,  or  by  poisons  in  the  blood,  the 
bUe-acids,  not  being  sufficiently  oxidised,  are 
converted  into  bile-pigment  in  the  blood,  and 
the  result  is  jaundice.  This  view  seemed  to 
to  be  supported  by  two  experiments  intended 
to  show — first,  that  bile -pigment  can  be 
produced  artificially  from  the  bile-acids,  by 
the  action  of  concentrated  sulphuric  acid ; 
and,  secondly,  that  colourless  bUiary  acids, 
when  injected  into  the  veins  of  dogs,  are 
converted  in  the  blood  of  these  animals  into 
bile-pigment.  There  is,  however,  far  from 
being  unanimity  among  different  observers 
as  to  the  results  of  these  experiments ;  and 
it  has  more  recently  been  proved  that  bUe- 
acids  are  not,  either  in  or  outside  the  body, 
converted  into  bUe-pigment.  The  bUe-acids 
probably  act  by  liberating  the  haemoglobin 
from  the  red  corpuscles,  and  the  dissolved 
haemoglobin  is  converted  by  the  liver-cells 
into  bilirubin.  A  decision  of  the  points  at 
issue  does  not  appear  to  be  of  material  im- 
portance for  explaining  those  cases  of  jaundice 
in  which  there  is  no  obstruction  of  the  bile- 
duct,  inasmuch  as  there  are  good  grounds  for 
believing  that  not  only  in  jaundice,  but  in 
health,  a  portion  of  the  bile-pigment,  as  well 
as  of  the  bile-acids,  formed  in  the  liver,  is 
absorbed  into  the  blood. 

Although  the  amount  of  bile  secreted  daDy 
must  vary  in  different  persons,  and  in  the 
same  person  imder  different  circumstances, 
being  modified  by  the  quantity  and  quaUty 
of  the  food,  the  activity  of  respiration,  and 
other  conditions,  there  can  be  httle  doubt 
that  but  a  small  portion  of  that  which  is 
ordinarily  secreted  is  discharged  from  the 
bowel.  Observations  on  the  lower  animals 
and  on  man  himself  have  shown  that  the 
quantity  of  bile  secreted  by  the  hver  of  a 
healthy  adult  averages  forty  ounces.  It  is 
generally  admitted  that  the  faeces  contain 
but  a  fraction  of  the  bile-acids  (altered)  cor- 
responding to  this  quantity  of  bile,  and  it 


seems  equally  clear  that  miich  of  the  bile- 
pigment  must  also  disappear  in  the  bowel. 
There  are  groimds  for  beheving  that  the 
bile -pigment  which  so  disappears  goes  to 
form  urinary  pigment ;  while  the  fact  fami- 
liar to  aU  clinical  observers,  that  the  bile- 
pigment  discharged  from  the  bowel  is  greatly 
increased  by  calomel  and  other  purgatives, 
without  any  corresponding  increase  of  secre- 
tion of  bile  by  the  liver,  seems  to  show  that 
under  ordinary  circumstances  much  of  the 
bile -pigment  secreted  by  the  liver  is  not  dis- 
charged with  the  faeces.  It  may  be  added 
that  in  carnivorous  animals  and  in  snakes, 
although  bUe-pigment  is  secreted  in  abun- 
dance by  the  liver,  the  quantity  discharged 
with  the  faeces  is  even  relatively  less  than  in 
man. 

The  question  as  to  what  becomes  of  the 
bile  which  is  not  discharged  from  the  bowel 
has  an  important  bearing  on  the  pathology 
of  the  cases  of  jaundice  now  under  consider- 
ation. A  large  proportion  of  it  is  again  ab- 
sorbed, either  by  the  bUiary  passages,  or  by 
the  mucous  membrane  of  the  bowel.  From 
what  is  now  known  of  the  diffusibility  of 
fluids  through  animal  membranes,  it  is  im- 
possible to  conceive  bUe  long  in  contact  with 
the  lining  membrane  of  the  gall-bladder,  bile- 
ducts,  and  intestine,  without  a  large  portion 
of  it  passing  into  the  circulating  blood.  The 
constant  secretion  and  reabsorption  of  bile 
is,  in  fact,  merely  part  of  that  osmotic  circu- 
lation constantly  taking  place  between  the 
fluid  contents  of  the  bowel  and  the  blood,  the 
existence  of  which  is  too  little  heeded  in  our 
pathological  speculations  and  in  therapeutics. 
The  quantity  of  fluid  which  is  being  thus 
constantly  poured  out  from  the  gastric  and 
intestinal  glands,  the  liver,  pancreas,  &c., 
and  then  reabsorbed,  is  enormous ;  in  twenty- 
four  hours  it  probably  far  exceeds  the  whole 
amount  of  blood  and  fluid  in  the  body.  The 
eifect  of  this  continual  outpouring  is  supposed 
to  be  to  aid  metamorphosis ;  the  same  sub- 
stance, more  or  less  changed,  seems  to  be 
thrown  out  and  reabsorbed,  until  it  is  adapted 
for  the  repair  of  tissiie  or  becomes  effete. 
How  many  times  this  cycle  of  movement  is 
repeated,  before  the  bile  is  extruded  from 
the  system,  we  have  no  means  of  knowing ; 
but  in  the  course  of  this  osmotic  circulation, 
much  of  the  bUe  appears  to  become  trans- 
formed into  products  which  are  eliminated 
by  the  lungs  and  kidneys,  while  at  the  same 
time  this  circulation  assists  in  the  assimi- 
lation of  the  nutritive  materials  derived  from 
the  food. 

Here,  then,  we  have  an  explanation  of 
those  cases  of  jaundice  where  there  is  no 
impediment  to  the  flow  of  bUe  from  the  liver. 
Under  normal  conditions,  the  whole  of  the 
bile  that  is  secreted  is  at  once  transformed, 
so  that  neither  bile-acids  nor  bile-pigment 
can  be  discovered  in  the  blood  or  in  the 
urine,  and  there  is  no  jaundice.     But  in 
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certain  morbid  states  the  absorbed  bile  does 
not  undergo  the  normal  metamorphoses ;  it 
circulates  in  the  blood  and  stains  the  skin 
and  other  tissues,  and  in  this  way  we  have 
jaundice  without  any  obstruction  of  the  bile- 
duct.  The  morbid  states  which,  so  far  as  we 
know,  conduce  mainly  to  this  result  are,  for 
the  most  part,  precisely  those  in  which  we 
might  expect  abnormal  blood-metamorphoses, 
namely : — 

1.  Certain  poisons,  such  as  those  of  yellow 
fever,  relapsing  fever,  pysemia,  and  more 
rarely  those  of  remittent  fever,  typhus,  and 
scarlatina  ;  also  snake-poison,  chloroform,  &c. 

2.  Nervous  influences,  such  as  a  sudden 
fright,  violent  rage,  great  or  protracted  anxiety, 
and  concussion  of  the  brain. 

3.  A  deficient  supj)ly  of  oxygen,  as  happens 
in  certain  cases  of  pneumonia,  or  in  persons 
living  in  confined  and  crowded  dwellings. 

4.  An  excessive  secretion  of  bile,  especially 
when  conjoined  with  constipation.  In  this 
case,  imless  the  bile  be  removed  by  purging, 
the  quantity  absorbed  may  be  too  great  to 
vindergo  the  normal  metamorphoses,  and  the 
presence  in  the  blood  of  the  imtransformed 
bile  causes  jaimdice. 

According  to  this  view,  the  only  pathological 
difference  between  jaundice  from  obstruction 
and  jaundice  independent  of  obstruction  of 
the  common  bile-duct  is  that,  in  the  former 
case,  little  or  none  of  the  bile  secreted  by 
the  liver  can  escape  from  the  body  with  the 
fieces,  and  consequently  all  that  is  secreted 
is  absorbed  into  the  blood,  and  the  quantity 
thus  absorbed  is  far  too  great  to  undergo  the 
normal  metamorphoses  ;  while,  in  the  latter 
■case,  bile  passes  into,  and  is  discharged  from 
the  bowel,  as  usual, but  that  which  is  absorbed, 
which  in  quantity  may  not  exceed  what  is 
absorbed  in  health,  remains  unchanged  in  the 
blood.  As  might  be  expected,  the  jaundice 
in  the  former  case  is  usually  much  more 
intense  than  in  the  latter,  although,  when  an 
obstruction  of  the  bile-duct  has  lasted  long, 
the  jaundice  often  becomes  paler,  not  from 
any  diminution  of  the  obstruction,  but  fi"om 
the  secreting  tissue  of  the  liver  becoming 
destroyed,  and  comparatively  little  bUe  being 
secreted ;  while  in  cases  where  there  is  no 
obstruction  of  the  bile-duct,  the  intensity  of 
the  jaundice  will  vary  according  to  the 
amount  of  bile  which  is  absorbed,  and  the 
degree  of  derangement  of  the  blood-metamor- 
phosis. 

Jaimdice  is  by  some  writers  divided  into 
liepatoginous  and  hcematoginous  jaundice. 
In  obstruction  of  the  ducts  the  jaimdice  is 
clearly  hepatoginous.  Eegarding  htemato- 
ginous  jaimdice  there  is  considerable  dispute. 
In  various  diseases  {e.g.  acute  atrophy  of 
liver,  yellow  fever,  remittent  fever,  and  oc- 
casionally typhus  and  relapsing  fever,  kc), 
and  as  the  result  of  certain  poisons  {e.g.  snake- 
bite, phosphorus,  arsenic,  and  antimony),  in 
which  there  is  no  apparent  obstruction  of  the 


ducts,  jaimdice  occurs,  and  at  the  same  time 
there  is  evidence  of  blood-destruction.  How 
the  latter  brmgs  about  the  jaundice  has  been 
very  carefully  worked  out  experimentally  by 
Stadelmann  m  regard  to  the  action  of  toluyl- 
endiamine  in  dogs,  cats,  and  rabbits.  Briefly 
put,  the  effect  of  this  poison  is  to  act  power- 
fully on  the  red  corpuscles,  so  that  they  part 
too  readily  with  their  hiemoglobin.  The 
latter  is  acted  upon  by  the  liver,  and  con- 
verted into  bile.  The  pigment  and  acids  are 
increased ;  and  if  the  action  is  continued, 
the  bile  becomes  so  inspissated  that  it  blocks 
the  small  ducts,  increases  the  pressure  in 
the  biliary  canaliculi,  and  leads  to  .  absorp- 
tion. Thus,  what  at  first  sight  appears  to 
be,  and  is  in  a  certain  sense,  a  hsematoginoiis 
jaundice  is  in  fact  a  hepatoginous  jaundice, 
due  to  absorption.  What  is  proved  with 
regard  to  toluylendiamine  is  probably  true 
with  regard  to  mineral,  vegetable,  and  animal 
poisons.  After  transfusion  of  blood  from  one 
animal  to  another  of  different  species,  a  dis- 
solution of  the  foreign  blood-corpuscles  takes 
place,  and  haemoglobinsemia  results.  Much 
of  the  blood-pigment  is  eliminated  by  the 
kidneys,  causing  haemoglobiniiria  ;  but  some 
reaches  the  liver,  causing  an  increase  of  bile- 
pigment,  which  is  absorbed  and  gives  rise  to 
a  slight  degree  of  jaundice.  The  same  has 
been  observed  in  some  malarial  affections,  in 
which  both  hiemoglobin  and  bile  are  present 
in  the  urine — malarial  haemoglobiniiria.  On 
the  other  hand,  in  old  extravasations  of  blood, 
after  a  time,  disintegration  of  the  blood-cor- 
puscles takes  place,  and  hasmatoidin,  which 
is  regarded  by  many  modern  chemists  as 
identical  with  bilirubin,  results.  The  haema 
toidin  is  absorbed  and  stains  the  tissues, 
and  appears  in  the  urine  as  bile-pigment. 
What  is  proved  as  regards  extravasations 
may  occur  in  smaller  blood-disintegrations, 
and  thus  the  possibility  of  a  true  hsemato- 
ginous  jaundice  cannot  be  denied,  though  it 
has  not  been  actually  proved  except  in  the 
case  of  old  extravasations.  Speaking  gene- 
rally, he2Mtoginoris  jaxvadiice  corresponds  with 
obstructive,  and  licBmatoginous  jaundice  with 
non-obstructive  jaundice.  In  acute  yellow 
atrophy  there  is  no  obstruction.  The  jaun- 
dice is  ascribed  by  some  to  arrest  of  the 
bile-producing  functions  of  tlie  liver-cells,  by 
others  to  blood-destruction.  If  the  arrest  of 
bile-production  in  the  liver  was  complete,  it 
is  clear  that  the  bile,  which  in  this  disease 
stains  the  tissues  and  appears  in  the  urine, 
must  be  produced  elsewhere,  and  be  ha?mato- 
ginous,  or  at  least  extra-hepatic.  It  is  possible 
that  the  absorj)tion  of  bUe-acids  in  obstructive 
jaundice  exercises  a  destructive  influence  on 
the  red  corpuscles,  and  thus  becomes  an  ad- 
ditional source  of  bile-pigment.  Niemeyer 
particularly  insisted  that  '  every  hepatoginous 
icterus  tends  to  become  an  hiematoginous 
icterus.' 

With  these  preliminary  remarks  on  the 
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pathology  of  jaundice,  we  may  now  proceed 
to  enumerate  its  different  causes,  which  may 
be  classified  according  to  the  following  tabular 
form : — 

A.  Jaundice  from  Mechanical  Ob- 
struction of  the  Bile-duct. 

I.  Obstruction  hy  foreign  bodies  within 
the  duct. 

1.  GaU-stones  and  inspissated  bile. 

2.  Hydatids  and  distomata. 

3.  Foreign  bodies  from  the  intestines. 

II.  Obstruction  by  inflammatory  tume- 
faction of  the  duodenum,  or  of  the  lining 
membrane  of  the  duct,  with  exudation  into 
its  interior. 

III.  Obstruction  by  stricture  or  oblitera- 
tion of  the  duct. 

1.  Congenital  deficiency  of  the  duct. 

2.  Stricture  from  perihepatitis. 

3.  Closure  of  the  orifice  of  the  duct  in  con- 
sequence of  an  ulcer  in  the  duodenum. 

4.  Stricture  from  cicatrisation  of  ulcers  in 
the  bile-ducts. 

5.  Spasmodic  stricture. 

IV.  Obstruction  by  tumours  closing  the 
orifice  of  the  duct,  or  growing  in  its  in- 
terior. 

V.  Obstruction  by  pressure  on  the  duct 
from  tvithout,  by — 

1.  Tumours  projecting  from  the  liver  itself. 

2.  Enlarged  glands  in  the  fissure  of  the 
Hver. 

3.  Tumour  of  the  stomach. 

4.  Tumour  of  the  duodenum  or  pancreas. 

5.  Tumour  of  the  kidney. 

6.  Post-peritoneal,  or  omental  tumour. 

7.  An  abdominal  aneurysm. 

8.  Accumulation  of  faeces  in  the  bowels. 

9.  A  pregnant  uterus. 

10.  Ovarian  and  uterine  tumours. 

B.  Jaundice  independent  of  Me- 
chanical Obstruction  of  the  Bile-duct. 

I.  Poisons  in  the  blood  interfering  with 
the  normal  metamorphosis  of  bile. 

1.  The  poisons  of  the  various  specific  fevers. 

{a)  Yellow  fever ;  (6)  Eemittent  and  in- 
termittent fevers  ;  (c)  Eelapsing  fever  ;  {d) 
Typhus ;  (e)  Enteric  fever  ;  (/)  Scarlatina ; 
{(])  Epidemic  jaundice. 

2.  Animal  Poisons :  {a)  Pyaemia;  (6)  Snake- 
poison. 

3.  Mineral  poisons  :  {a)  Phosphorus  ;  (6) 
Mercury ;  (c)  Copper  ;  (d)  Antimony ;  (e)  Ar- 
senic. 

4.  Chloroform  and  ether. 

5.  Acute  atrophy  of  the  liver.  ? 

11.  Impaired  or  deranged  innervation  in- 
terfering with  the  normal  metamorphosis  of 
bile, 

1.  Severe  mental  emotions,  fi.'ight,  anxiety, 
and  allied  causes. 

2.  Concussion  of  the  brain. 

III.  Deficient  oxygenation  of  the  blood, 
interfering  ivith  the  normal  metamorphosis 
of  bile. 

IV.  Excessive  secretion  of  bile,  more  of 


which  is  absorbed  than  can  undergo  the 
normal  metamorphosis. 

1.  Congestion  of  the  hver :  {a)  Mechanical ;. 
(&)  Active ;  (c)  Passive. 

V.  Undue  absorption  of  bile  into  the  blood, 
from  habitual  or  protracted  constipation. 

Symptoms. — From  what  has  been  stated 
in  the  preceding  section,  it  is  obvious  that 
jaundice  is  not  a  disease,  but  is  a  symptom 
of  many  different  diseases.  This  view  of  the 
matter  cannot  be  too  strongly  impressed  upon 
the  student  and  practitioner,  whose  efforts 
in  every  case  must  be  directed  to  discover 
the  fundamental  malady.  There  are,  how- 
ever, certain  phenomena  connected  with 
jaundice,  independent  of  its  cause,  which 
deserve  to  be  mentioned. 

1.  Intensity  of  the  jaundice. — Next  to  the 
liver  itself,  the  skin  is  the  tissue  of  the  body 
which  becomes  most  deeply  jaundiced;  but 
before  it  becomes  affected,  a  yellow  tint  is 
usually  observed  in  the  conjunctivae.  There 
must  be  a  certain  concentration  of  bile- 
pigment  to  produce  a  yellow  colour  of  the 
skin ;  in  the  slighter  and  more  temporary 
cases,  the  conjunctivae  only  may  be  affected. 
Although  after  ligature  of  the  common  bUe- 
duct  in  the  lower  animals  it  has  been  some- 
times found  that  even  the  conjunctivae  do 
not  become  jaimdiced  for  two  or  three  days,, 
in  the  human  subject  jaundice  of  both  skin 
and  conjunctivae  is  usually  observed  within 
twenty-four  hours  of  closure  of  the  duct. 

The  colour  of  the  skin  varies  from  a  pale 
sulphur  or  lemon-yellow,  through  a  citron 
yellow,  to  a  deep  olive  or  bronzed  hue.  The 
tint  varies  according  to  the  cause  and  its 
duration.  When  the  cause  is  obstruction  of 
the  bile-duct,  it  is  light  at  first,  and  increases 
in  depth  the  longer  the  disease  lasts  ;  al- 
though in  advanced  cases,  as  already  stated, 
the  colour  sometimes  becomes  pale,  not 
from  the  obstruction  yielding,  but  from  the 
tissue  of  the  liver  becoming  destroyed,  and 
very  little  bile  being  secreted.  In  jaundice 
from  obstruction  also  the  depth  of  tint  often 
varies  from  day  to  day,  not  from  any  varia- 
tion in  the  degree  of  obstruction,  but  accord- 
ing to  the  amount  of  bile  secreted  by  the 
liver,  and  the  ehminative  activity  of  the 
kidneys.  It  is  well  to  remember  that  what 
is  called  '  black  jaundice  '  may  result  from 
any  cause  of  obstruction — from  gall-stone  as 
well  as  from  cancer.  In  these  cases  the 
greenish  or  almost  black  hue  is  due  to  the 
absorbed  bile-pigment  being  vitiated  and 
dark,  or  to  the  visage  being  also  darkened 
from  imperfect  arterialisation  of  the  blood, 
the  dark  colour  resulting  from  a  mingling  of 
the  lividity  with  the  colour  of  bile.  "When 
the  jaundice  is  independent  of  obstruction  to 
the  flow  of  bile,  the  colour  is  rarely  very- 
deep,  and  yet  these  are  often  the  most 
serious  cases.  The  colour  also  varies  with 
the  age,  the  natural  complexion,  and  the 
amount  of  fat  in  the  individual.   It  is  deeper 
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in  the  old,  the  wrinlded,  and  the  dark-com- 
plexioned, than  in  young  persons  of  fair 
complexion,  and  with  plenty  of  fat.  Lastly, 
it  is  important  to  remember  that  the  colour 
often  remains  in  the  skin  for  some  time  after 
the  cause  of  the  jaundice  has  been  removed, 
and  that  then  its  departiure  may  be  expedited 
by  diaphoretics  and  warm  baths. 

2.  The  secretioyis  are  tinged  with  bile- 
pigment,  but  some  much  more  so  than 
others.  This  is  notably  the  ease  with  the 
urine,  by  which  the  greater  part  of  the  bile- 
pigment  is  eliminated  from  the  body,  and 
which  acquires  a  saffron-yellow,  greenish- 
brown,  or  brownish-black  hue,  according  to 
the  amount  of  pigment  which  it  contains. 
The  lu'ine  usually  becomes  yellow  before  the 
skin,  or  even  the  conjimctivfe ;  and  when  the 
•  cause  of  the  jaundice  is  transient,  it  may 
happen  that  the  whole  of  the  pigment  is 
■eliminated  bj^  the  urine,  without  any  jaun- 
dice appearing  in  the  skin.  On  the  other 
hand,  when  once  the  skin  has  become  yellow, 
it  may  remain  so  for  some  time  after  bile- 
pigment  has  quite  or  nearly  disappeared 
from  the  urine. 

Other  secretions  may  contain  bile-pigment 
as  well  as  the  urine.  The  cutaneous  glands 
sometimes  eliminate  it  in  such  quantity  as 
to  stain  the  linen  yellow,  but  the  amount 
discharged  in  this  way  is  never  great.  In- 
stances have  been  recorded  where  the  secre- 
tion of  the  mammary  glands  has  been  tinged 
with  bile-pigment,  but  they  are  not  very 
common.  Still  rarer  instances  have  been 
noticed  where  the  saliva  or  the  tears  have 
been  tinged.  It  is  not  a  little  remarkable 
that  bile-pigment  is  not  eliminated  in  cases 
of  jaundice  by  the  mucous  membrane  of  the 
respiratory  passages,  or  of  the  digestive  tube. 
This  is  a  matter  of  some  practical  import- 
ance, for,  were  it  otherwise,  the  stools  might 
(Contain  bile-pigment  even  when  there  was 
complete  obstruction  of  the  gall-duct.  Still, 
when  either  of  these  mucous  membranes  is 
inflamed,  and  throws  off  an  albuminous  or 
fibrinous  exudation,  the  altered  secretions 
may  contain  bile-pigment.  Thus,  when 
pneumonia  coexists  with  jaundice,  there  is 
often  bile-pigment  in  the  sputa,  which  may 
be  distinguished  by  the  nitric-acid  test  from 
the  greenish  or  yellow  colour  often  presented 
by  pneumonic  sputa  owing  to  changes  in 
the  blood-pigment  independent  of  bile.  In- 
deed, in  cases  of  jaundice  bile-pigment  may 
be  detected  in  inflammatory  exudations,  as 
in  the  senim  of  a  blister,  before  it  ai)pears 
either  in  the  skin  or  even  in  the  urine.  It  is 
probable  that  those  rare  cases  where  the 
saliva  has  been  noticed  to  be  yellow  admit 
of  a  similar  explanation ;  in  many  of  them 
there  has  been  mercurial  salivation,  a  con- 
dition in  which  the  saliva  is  not  normal,  but 
contains  much  albumen. 

3.  A  bitter  taste  is  not  infrequently  com- 
plained of  by  persons  who  are  the  subjects 


of  jaundice.  It  may  denote  the  presence  in 
tlie  blood  of  the  biliary  acids,  for  taurocholic 
acid  is  intensely  bitter.  It  is  at  all  events 
not  due  to  bile-pigments,  which  are  taste- 
less. Moreover,  it  is  a  common  symjitom 
in  biliary  derangements  where  there  is  no 
jaundice. 

4.  Derangements  of  digestion,  such  as 
flatulence,  constipation,  and  an  altered  cha- 
racter of  the  motions,  may  be  due  to  the 
absence  of  bile  from  the  motions.  Bile  is 
an  antiseptic,  though  a  very  feeble  one,  and 
when  it  is  absent  the  intestinal  contents 
undergo  fermentation,  gases  accumulate  in 
the  bowels,  the  motions  become  putrid,  and 
from  the  absence  of  bile  and  the  presence  of 
fat  they  present  a  pale-drab  or  clay  colour. 
Bile  is  also  the  natural  stimulant  of  the 
peristaltic  action  of  the  gut,  and  conse- 
quently, when  the  supply  is  cut  off,  the 
bowels  are  usually  constipated  ;  but  in  some 
cases  the  putrid  fasces  act  as  an  irritant  and 
excite  diarrhcea.  In  those  cases  of  jaundice 
where  there  is  no  obstruction  of  the  common 
bile-duct,  the  motions  may  be  but  little 
altered. 

When  bile  does  not  enter  the  bowel,  the 
digestion  of  fat  is  interfered  with.  Jaundiced 
patients  dislike  fat,  and  do  not  assimilate  it, 
and  the  fatty  matter  in  the  ingesta  may 
sometimes  be  detected  in  the  stools.  Hence, 
whatever  be  the  cause  of  obstruction  of  the 
bile-duct,  the  nutrition  of  the  body  suffers  : 
the  emaciation  may  be  slow,  but  it  is  pro- 
gressive, imtU  all  the  fat  disappears,  and 
then  the  weight  of  the  body  may  remain 
stationary  for  many  months.  With  the 
emaciation  there  is  always  more  or  less 
muscular  debility. 

5.  Pruritus,  without  any  eruption,  is  a 
very  obstinate  and  distressing  symptom  in 
many  cases  of  jaundice.  It  is  usually  worse 
at  night,  and,  by  preventing  sleep,  may  wear 
out  the  patient.  It  is  chiefly  observed  in 
cases  of  jaundice  due  to  obstruction  of  the 
bile-duct.  It  is  not  due  to  the  presence  of 
bile-pigment  in  the  blood,  for  in  some  cases 
it  precedes  the  jaundice,  and  in  others  it 
comes  and  goes  during  the  persistence  of  the 
jaundice.  Moreover,  in  many  cases  of  jaundice 
it  is  absent  throughout,  while  it  is  not  un- 
common in  biliary  derangements  where  there 
is  no  jaundice. 

6.  Cutaneous  eruptiojis. — Urticaria,  lichen, 
boils,  or  carbuncles  are  occasionally  observed 
m  connexion  with  jaimdice ;  and  likewise 
that  remarkable  affection  of  the  skin  known 
as  xanthoma,  xanthelasma,  or  vitiligoidea. 
See  Xanthelasma. 

7.  The  temperature  is  not  altered  in 
jaimdice,  except  when  this  occurs  as  a  com- 
plication of  some  acute  febrile  disease,  or 
when  there  is  inflammatory  action  in  the 
Uver  itself. 

8.  Slowness  of  pulse. — A  common  result 
of  non-febrile  jaundice  is  retardation  of  the 
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heart's  action,  and  diminution  of  arterial 
tension.  The  pulse  may  fall  to  50,  40,  or 
even  20,  and  sometimes  it  is  also  irregular. 
This  slowness  of  pulse  is  particularly  notice- 
able when  the  patient  is  recumbent.  When 
there  has  been  antecedent  pyrexia,  the  pulse 
usually  falls  on  the  supervention  of  jaundice. 
Slowness  and  irregularity  of  the  pulse  are 
chiefly  observed  in  jaundice  from  obstruction 
of  the  bile-duct,  and  particularly  in  those 
common  cases  known  as  catarrhal  jaundice  ; 
and  accordingly  they  are  not  unfavourable 
symptoms,  as  might  have  been  supposed. 
So  far  as  the  writers'  experience  goes, 
patients  with  this  symptom  invariably  re- 
cover. It  has  not  yet  been  explained  why 
this  condition  of  circulation  should  be  x^resent 
in  some  cases  of  jaundice,  and  absent  in 
others.  The  natm-al  explanation  would  be 
that  it  is  due  to  some  ingredient  of  the  bUe, 
which  does  not  exist  in  the  blood  in  all  cases 
of  jaundice.  Some  experiments  of  Eohrig 
have  shown  that  the  biliary-acid  salts  para- 
lyse the  heart,  and  retard  its  action,  while 
bile-pigment  has  no  such  effect.  It  has  been 
shown  by  Dr.  Wickham  Legg  and  others  that 
the  slowing  of  the  heart  is  due  to  the  action 
of  cholaUc  acid  on  the  cardiac  ganglia. 
Slowness  of  the  pulse,  therefore,  in  jaundice 
may  indicate  the  presence  in  the  blood  of 
unchanged  biliary  acids ;  but  so  far  there  are 
no  observations  to  show  that  bile-acids  are 
present  in  the  urine  in  these  more  than  in 
other  cases  of  jaundice. 

9.  Hcemorrhages.  —  In  many  cases  of 
jaundice  the  blood  seems  to  become  im- 
poverished, by  a  diminution  in  the  proportion 
of  red  corpuscles  and  fibrin ;  and  hemor- 
rhages take  place  from  the  various  mucous 
membranes  and  into  the  substance  of  the 
skin.  This  haemorrhagic  tendency  is  par- 
ticularly observed,  in  conjunction  with  cere- 
bral symptoms,  in  cases  of  jaundice  where 
there  is  no  obstruction  of  the  bile-duct ;  but 
it  also  occurs  in  cases  of  mechanical  jaimdice 
of  long  standing,  from  any  cause,  when  the 
secreting  tissue  of  the  hver  has  in  a  great 
measure  disappeared. 

10.  Xanthopsy  or  Yelloiv  vision. — In  rare 
cases  of  jaundice,  all  white  objects  appear 
yellow  to  the  patient.  The  administration  of 
santonin  internally  has  also  sometimes  been 
followed  by  yellow  vision,  which  has  ceased 
as  soon  as  the  colouring-matter  has  been 
eliminated  by  the  kidneys.  This  fact,  as 
weU  as  the  observation  that  in  several  cases 
of  jaundice,  with  xanthopsy,  the  conjunctival 
vessels  have  been  preternaturally  distended 
with  blood,  has  led  to  the  behef  that  the 
symptom  is  due  to  a  tinging  with  bile-pig- 
ment of  the  humours  of  the  eye.  On  the 
other  hand,  the  circumstances  that  the 
xanthopsy  may  intermit,  without  any  change 
in  the  jaundice  ;  that  it  is  usually  absent 
when  there  is  intense  jaundice  of  the  cornea 
and  other  tissues  of  the  eye  ;  and  the  state- 


ment that  it  may  occur  in  typhus  fever,  and 
in  certain  derangements  of  vision,  such  as 
night-blindness,  when  there  is  no  jaundice, 
have  led  most  authorities  to  consider  it,  as 
appears  to  have  been  proved  in  regard  to  the 
effects  of  santonin,  as  due  to  an  affection  of 
the  visual  nerves. 

11.  Cerebral  symptoms,  and  the  Typhoid 
state. — Patients  with  jaundice  are  often  irri- 
table in  their  temper  and  hypochondriacal; 
and  occasionally  they  are  attacked  with  acute 
delirium,  stupor,  coma,  convulsions,  muscular 
tremors,  subsultus,  carphology,  paralysis  of 
the  sphincters,  a  dry  and  brown  tongue,  and 
other  indications  of  the  typhoid  state.  These 
symptoms  are  most  common  in  cases  where 
there  is  no  obstruction  of  the  ducts,  but  they 
also  occur  in  cases  of  obstruction,  usually  of 
long  standing,  where  aU  or  the  greater  part 
of  the  secreting  tissue  of  the  Uver  has  been 
destroyed.  Different  opinions  are  held  as  to 
their  cause.  After  death  no  lesion  is  found 
of  the  brain  or  its  membranes,  and  they  are, 
therefore,  most  probably  due  to  some  altera- 
tion of  the  blood.  They  are  commonly  attri  - 
buted  to  poisoning  of  the  blood  with  bile, 
either  from  suppression  or  reabsorption  of 
the  secretion.  But  the  assumption  that  the 
elements  of  the  bile  are  preformed  in  the 
blood  has  been  already  shown  to  be  probably 
erroneous ;  and  there  is  equally  httle  evidence 
that  absorbed  bile  is  possessed  of  poisonous 
quaUties,  or  that  its  presence  in  the  blood, 
even  to  saturation,  will  give  rise  to  cerebral 
symptoms.  Many  experiments  have  been 
performed  on  animals  to  show  that  bile  is  a 
deadly  poison ;  but  there  is  reason  for  beUev- 
ing  that  the  bad  results  observed  have  been 
due  to  the  injection  into  the  areolar  tissue  of 
decomposing  mucus  contained  in  the  bile. 
Bile,  from  which  the  mucus  has  been  removed, 
has  been  repeatedly  injected  by  Frerichs  and 
other  observers  into  the  large  veins  of  dogs, 
without  cerebral  symptoms  or  any  bad  results 
ensuing,  except  that  death"  has  in  some  in- 
stances been  caused  by  the  entrance  of  air 
into  the  veins.  But  it  is  scarcely  necessary 
to  turn  to  experimental  inquiries  on  the  lower 
animals  for  evidence  on  the  matter,  and  m 
all  these  experiments  there  are  sources  of 
fallacy.  There  is  ample  proof  that  the  blood 
of  the  human  subject  may  be  saturated  with 
bUe  for  months,  or  even  years,  without  any 
cerebral  symptoms  resulting.  Dr.  Austin 
Flint,  jun.,  is  of  opinion  that  the  cerebral 
symptoms  of  jaundice  are  due  to  the  reten- 
tion of  cholesterin  in  the  blood,  or  to  what 
he  has  designated  cholestercemia.  Chole- 
sterin is  one  of  the  constituents  of  bile,  and 
Dr.  Flint  regards  it  as  an  excrementitious 
product  of  nervous  tissue,  the  eUmination  of 
which  from  the  body  is  one  of  the  functions 
of  the  liver,  and  the  retention  of  which  in  the 
blood  he  believes  to  act  as  a  poison  like  urea. 
But  if  the  non-excretion  of  all  the  elements 
of  bile  does  not  give  rise  to  cerebral  symp- 
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toms,  it  is  difficult  to  understand  how  they 
can  result  from  the  retention  of  cholesterin 
alone.  In  cases,  for  instance,  of  permanent 
closure  of  the  bile-duct,  cholesterin  is  not 
discharged  from  the  liver  into  the  bowel,  nor 
does  it  accumulate  in  the  biliary  passages, 
and  yet,  if  it  be  retained  in  the  blood,  cerebral 
symptoms  rarely  occm-. 

The  cerebral  symptoms  in  jaundice  are 
often  most  severe  when  the  jaundice  is  slight, 
and  they  may  occur  in  diseases  of  the  liver 
when  there  is  no  jaundice.  They  are  best 
explained  by  the  knowledge  which  we  now 
possess  of  the  function  performed  by  the  liver 
in  disintegrating  albuminous  matter  into  less 
complex  substances,  such  as  urea  and  uric 
acid,  which  are  ehminated  by  the  kidneys. 
When  this  function  of  the  liver  is  arrested  or 
seriously  impaired,  urea  is  no  longer  elimi- 
nated in  sufficient  quantity  by  the  kidneys ; 
lithic  acid  and  deleterious  products  of  dism- 
tegrating  albumen  even  less  oxidised,  such  as 
leuein  and  tyrosin,  and  perhaps  others  with 
which  we  are  as  yet  imperfectly  acquainted, 
accumulate  in  the  blood  and  tissues;  the 
result  is  the  development  of  symptoms  of 
blood-poisoning  similar  to  those  which  arise 
when  the  kidneys  are  unable  to  eliminate  the 
products  of  albumen-disintegration,  owing  to 
disease  of  their  own  striicture,  or  to  an  exces- 
sive formation  of  urea  and  other  products,  as 
happens  in  many  febrile  diseases.  In  acute 
atrophy,  for  example,  the  structure  of  the 
liver  is  destroyed,  and  its  functions  are 
arrested ;  leucin  and  tyrosin  take  the  place 
of  urea  in  the  urine,  and  are  also  foimd  in 
large  quantity  in  the  liver,  spleen,  and 
kidneys;  while  cerebral  symptoms  and  the 
typhoid  state  are  prominent  features  of  the 
disease.    See  Chol^^:mia. 

Diagnosis. — There  is  rarely  much  difficulty 
in  the  diagnosis  of  jaundice,  but  it  is  well  to 
remember  that  certain  conditions  are  some- 
times mistaken  for  it.  Such  are  chlorosis,  per- 
nicious angemia,  liDemoglobinuria,  the  anaemic 
aspect  resulting  from  organic  visceral  disease 
(and  particularly  from  contracted  kidneys), 
from  cancer,  from  exposure  to  malaria,  from 
Addison's  disease,  or  from  lead-poisoning ;  an 
undue  amount  of  sub-conjimctival  fat ;  or  an 
unusually  dark  colour  of  the  ordinary  urinary 
pigment,  or  the  presence  in  the  urme  of  abnor- 
mal pigments,  such  as  those  of  santonin,  tur- 
meric, rhubarb,  &c.  In  every  case  where  there 
is  the  slightest  doubt,  it  will  be  removed  by 
resorting  to  the  nitric-acid  test  for  bile- 
pigment  in  the  mrine.  If  this  gives  no  result, 
the  case  is  not  one  of  jaundice. 

But  it  is  a  more  difficult  matter  to  deter- 
mine the  cause  of  the  jaimdice,  and  yet  this 
should  invariably  be  the  aim  of  the  medical 
attendant,  before  forming  a  prognosis  or  pro- 
ceeding to  treatment.  The  scope  of  this 
article  does  not  permit  a  lengthened  analysis 
of  the  characters  distinguishing  the  different 
forms  of  jaundice  according  to  its  cause,  but 


the  following  remarks  may  be  of  some  ser- 
vice. 

1.  In  the  first  i^lace  it  is  always  well  to 
determine  whether  or  not  the  jaundice  be 
due  to  obstruction  of  the  bile-duct.  Accord- 
ing to  Dr.  Q.  Harley,  this  can  be  done  by 
determining  the  presence  or  absence  of  bile- 
acids  in  the  urine.  Adopting  the  view  that 
bile-acids  are  formed  by  the  liver,  whOe  bile- 
pigment  is  preformed  in  the  blood,  he  con- 
tends that  in  jaundice  from  '  suppression  '  (or 
independent  of  obstruction)  the  liver  does  not 
secrete  bUe,  and  consequently,  no  bUe-acids 
being  formed,  none  can  enter  the  circulation 
or  be  detected  in  the  urine  ;  whereas  m  jaun- 
dice from  obstruction,  bUe  is  secreted  and 
absorbed  into  the  blood,  and  a  portion  of  the 
bile-acids  not  transformed  in  the  circulation 
appears  in  the  urine.  But  in  addition  to  the 
strong  improbability  already  urged  that  any 
form  of  jaundice  is  due  to  a  suppressed  secre- 
tion of  bile,  cHnical  experience  is  entirely 
opposed  to  the  practical  value  of  the  test  in 
question  for  throwing  Ught  on  the  cause  of 
jamidice.  Bile-acids  have  been  found  in  the 
urine  in  cases  of  acute  atrophy  of  the  liver, 
where  there  is  no  obstruction  of  the  bile-duct, 
and  in  very  many  cases  of  mechanical  jaun- 
dice they  are  certainly  absent.  The  ordinary 
clinical  test  for  bile-acids  in  the  urine  (Pet- 
tenkofer's)  is  a  very  uncertain  one.  For  more 
acciu"ate  methods,  see  Halliburton's  Text-hook 

i  of  Chemical  Physiology  and  Pathology.  A 
I  more  reliable  indication  of  obstruction  of  the 
common  bile-duct  is  furnished  by  the  stools. 
When  there  is  no  obstruction,  the  stools 
almost  invariably  contain  bile ;  but  when 
the  duct  is  obstructed  they  are  clay-coloured. 
The  rule  is  not  without  exceptions,  and  there 
are  several  sources  of  fallacy.  The  jaundice 
usually  persists  for  some  time  after  the  duct 
has  become  pervious,  and  thus  bilious  motions 
may  co-exist  with  jaundice  which  has  resulted 
from  obstruction ;  or,  if  the  motions  be  thin 
and  watery,  they  may  appear  to  contain  bile 
from  the  admixtm'e  of  jamidiced  urine ;  or, 
not  infrequently,  when  the  bile-duet  is  quite 
impervious,  the  motions  are  of  a  brownish 
tinge,  owing  to  the  presence  of  altered  blood, 
which  may  closely  resemble  dark  bile.  Iron, 
bismuth,  and  charcoal  also  colour  the  motions. 
A  tumour  correspondmg  to  the  region  of  the 
gall-bladder  will  favoiu?  the  view  that  jaim- 
dice  is  due  to  obstruction  of  the  bile-duct. 
Lastly,  jaundice  which  persists  and  is  yet 
slight,  is  most  probably  independent  of  ob- 
struction, for  jaimdice  from  persistent  obstruc- 
tion speedily  becomes  intense. 

2.  It  is  always  important  to  note  the  mode 
of  commencement  of  jaimdice.  That  which 
appears  suddenly  in  a  person  whose  previous 
health  has  been  good,  is  most  probably  the 
result  of  obstruction  of  the  duct  by  a  foreign 
body,  or  it  has  a  nervous  origin.  The  former 
cause  will  be  distinguished  by  biliary  coUc, 
vomiting,  and  clay-colom-ed  stools.    On  the 
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other  hand,  jaundice  coming  on  slowly,  but 
ultimately  becoming  intense,  with  clay- 
coloured  stools,  points  to  pressure  on  the 
duct  from  without,  or  to  a  growth  in  its 
interior. 

3.  A  history  of  previous  attacks  of  jaundice 
of  a  similar  nature  is  in  favour  of  a  catarrhal 
origin,  or  of  gall-stones. 

4.  Pain  in  severe  paroxysms  concurring 
with  jaundice  points  generally  to  gall-stones 
or  cancer  ;  more  rarely  to  hydatids,  or  to  an 
aneurysm  of  the  hepatic  artery.  Cancer  is 
distinguished  from  gall-stones  by  there  being 
usually  a  history  of  failing  health  and  ema- 
ciation before  either  the  pain  or  the  jaundice. 

5.  Jaundice  concurring  with  enlargement 
of  the  liver  is  most  probably  due  to  cancer  or 
cirrhosis ;  more  rarely  to  pyaemic  abscesses, 
or  to  waxy  liver  with  large  glands  in  the 
portal  fissure. 

6.  Jaundice  concurring  with  ascites  points 
to  cancer  or  cirrhosis.  The  diagnosis  of  the 
latter  will  usually  be  assisted  by  the  physio- 
gnomy, the  slightness  of  the  jaundice,  the 
previous  habits,  and  a  history  of  alcoholic 
dyspepsia;  while  in  cancer  there  are  often 
darting  pains,  and  the  jaundice  is  usually 
intense. 

7.  Jaundice  concurring  with  pyrexia  is 
either  secondary  to  some  acute  febrile  dis- 
ease ;  or  is  due  to  suppurative  pylephlebitis, 
a  suppurating  hydatid  tumour  opening  into 
a  bile-duct,  or  inflammation  of  the  bile-ducts. 
Temporary  pyrexia  may  also  occur  during 
the  passage  of  a  gall-stone. 

8.  Cerebral  symptoms  associated  with  jaun- 
dice suggest  acute  atrophy  of  the  liver,  poison- 
ing by  phosphorus,  some  specific  fever,  pneu- 
monia, or  nervous  shock. 

9.  Jaundice  in  a  yoimg  person,  preceded  by 
symptoms  of  gastric  catarrh,  is  most  probably 
catarrhal. 

Treatment. — There  is  no  special  treatment 
for  jaundice ;  in  all  cases  the  treatment  must 
have  reference  to  what  is  believed  to  be  its 
cause.  The  appropriate  treatment  will  there- 
fore be  discussed  under  the  head  of  the 
several  diseases  which  give  rise  to  it.  In  a 
considerable  proportion  of  cases,  however,  it 
is  impossible  to  determine  the  precise  nature 
in  the  first  instance,  and  pending  an  exact 
diagnosis  we  are  obliged  to  adopt  some  pro- 
visional treatment.  Treatment  should  in  no 
case  be  neglected,  for  what  may  appear  to  be 
a  trivial  jaundice  may  prove  in  the  sequel  to 
be  an  early  stage  of  acute  atrophy  of  the 
liver.  There  are  therefore  certain  general 
rules  of  management  which  may  be  laid  down. 
There  is  no  need  that  the  patient  should 
be  confined  to  bed,  unless  other  symptoms 
indicate  such  necessity ;  moderate  exercise 
may  be  allowed  even  in  the  open  air,  pro- 
vided the  patient  is  suitably  clothed.  The 
clothing  should  be  warm,  but  light.  The  food 
should  be  simple  and  nutritious.  There  is  no 
need  to  rigidly  exclude  fatty  and  saccharine 


matter,  but  no  excess  should  be  allowed,  and 
pastry  should  be  avoided.  Alcoholic  beve- 
rages, especially  fermented  liquors,  should 
be  withheld.  In  some  cases  of  long-con- 
timied  jaundice  considerable  quantities  of 
flesh  are  required,  and  are  digested,  to  supply 
the  fatty  matter  lost  to  the  system  by  the 
absence  of  bile  in  the  intestine.  Milk  is 
usually  well  borne,  and  supplies  fat  in  an 
emulsified  form.  The  patient  should  be  en- 
couraged to  freely  drink  warm  fluids  or  the 
natural  alkaline  waters,  as  those  of  Vichy, 
as  the  kidneys  are  the  chief  eliminators  of 
bile.  Warm  baths  should  be  used,  and  occa- 
sionally the  Turkish  bath  is  of  service.  At  the 
commencement  of  an  attack  a  dose  of  calomel 
or  blue  pill  (gr.  ij.)  in  combination  with  colo- 
cynth  or  rhubarb  pill,  followed  by  a  saHne 
aperient  draught  on  the  following  morning, 
may  be  administered.  Mercurials  should  be 
cautiously  used  as  long  as  an  uncertainty  as 
to  the  exact  nature  of  the  case  remains,  hut 
the  evil  effects  of  mercmry  have  been  exag- 
gerated, and  it  has  been  determined  that  it 
diminishes,  and  not  increases,  the  secretion 
of  bile.  An  alkaline  and  bitter  stomachic  is 
often  of  much  service,  especially  when  the 
tongue  is  coated;  20  grains  of  bicarbonate 
of  potassium  or  sodium,  with  20  minims  each 
of  aromatic  spirit  of  ammonia  and  spirit  of 
cliloroform,  5  minims  of  tincture  of  nux 
vomica,  in  an  oimce  of  some  bitter  infusion, 
as  calumba,  gentian,  cascarilla,  or  chiretta, 
recently  prepared,  may  be  given  three  times 
a  day  between  meals.  In  some  cases,  when 
the  tongue  is  clean,  or  has  been  cleaned  by 
an  alkali,  acids  appear  to  do  good ;  10  to  20 
minims  of  diluted  nitro-hydrochloric  acid  in 
an  ounce  of  a  bitter  infusion  should  be  given 
half  an  hour  before  meals,  and  taraxacum 
may  be  usefidly  added — 20  grains  of  the  ex- 
tract, or  a  drachm  of  the  succus.  Aperients 
are  in  many  cases  required,  and  in  most  cases 
useful.  They  have  the  effect  of  lessening 
portal  congestion,  and  replace  the  natural  pur- 
gative quality  of  the  bile.  Saline  aperients 
as  a  rule  answer  best.  A  drachm  of  Carls- 
bad salt  in  a  tumblerful  of  warm  water,  or 
half  a  tumblerful  of  Carlsbad  water,  to  which 
some  hot  water  has  been  added,  should  be 
I  taken  before  breakfast,  and  its  efiicacy  is 
!  increased  if  it  is  sipjjed  instead  of  being 
j  taken  at  a  draught.  Another  useful  saline 
aperient  is  phosphate  of  sodium,  a  drachm 
three  times  a  day  in  a  bitter  infusion.  In 
some  cases  vegetable  aperients  answer,  when 
colocynth,  aloes,  rhubarb,  or  cascara  may  be 
given.  "When  diarrhoea  is  present,  salicylate 
of  bismuth  (gr.  x.),  or  oil  of  turpentine  (iTl^x. 
to  XX.)  in  capsules,  on  an  empty  stomach, 
should  be  tried.  When  jaundice  is  not  due  to 
an  insuperable  obstruction,  euonymin,  iridin, 
podophyllin,  and  other  hepatic  stimulants, 
are  sometimes  useful;  and  when  there  is 
gastro-duodenal  catarrh,  ipecacuanha  is  often 
of  much  service.    The  following  is  a  good 
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formula:  B:  Euonymin  gr.  jss.,  iridin  gr.  j., 
ipecacuanlite  gr.  pilulse  colocynthidis  et 
hyoscyami  gr.  ij. ;  ft.  pil. ;  one  to  be  taken 
every  or  every  other  night.  For  flatulence, 
which  often  is  troublesome,  carbolic  acid, 
creasote,  menthol,  and  turpentine  are  useful. 
The  following  pUl  may  be  employed:  R  Aloin 
gr.  5,  acidi  carboHci  (seu  menthol)  gr.  j.,  ex- 
tracti  taraxaci  gr.  ij.;  to  be  taken  night  and 
morning.  Nitrate  of  pilocarpine  has  been 
highly  praised  by  Witkowski,  and  is  certainly 
sometimes  of  great  service  in  relieving  the 
pruritus  often  present.  One-sixth  of  a  grain 
should  be  given  subcutaneously  once  or  twice 
a  day.  For  the  pruritus  which  is  often  such 
a  distressing  symptom,  warm  baths  at  night, 
followed  by  the  use  of  a  flesh-brush,  are 
sometimes  serviceable.  Bicarbonate  of  so- 
dium, with  bromide  of  potassium  or  bella- 
donna, sometimes  affords  relief,  or,  as  already 
mentioned,  pilocarpine  hypodermicaUy.  The 
following  lotion  also  relieves  the  itching : 
Diluted  hydrocyanic  acid  5jv  borax  5j.,  water 
to  5viij.  When  these  measures  fail,  and  the 
night's  rest  is  broken,  an  opiate  may  be  re- 
quired. Ox-gaU  is  sometimes  useful  in  sup- 
plying the  place  of  the  deficient  bile.  The 
fel  bovinmn  purificatum  (recently  prepared) 
may  be  given  in  five-  or  ten-grain  doses  in 
coated  pills,  three  times  a  day,  two  hours 
after  meals.  Daily  enemata  of  one  to  two 
quarts  of  water  at  60°  to  90°  F.,  to  be  retained 
as  long  as  possible,  are  extolled  by  German 
physicians,  especially  in  catarrhal  jaundice. 
It  cannot  be  too  strongly  impressed  that, 
whUst  using  these  measures,  the  physician's 
aim  should  be  to  establish  the  exact  nature 
of  the  jaundice,  when  the  correct  treatment 
wUl  be  more  clearly  indicated. 
Charles  Murchison.    Stephen  Mackenzie. 

JEJUNUM,  Diseases  of.— See  Intes- 
tines, Diseases  of. 

JIGGER. — A  popular  term  employed  to 
designate  the  sand-worm  or  sand-flea.  See 
Chigoe. 

JOINTS,  Diseases  of.— Diseases  of  the 
joints  are  classified  according  to  the  structure 
primarily  or  chiefly  involved,  They  may 
commence  in  the  synovial  membrane,  in  the 
bone,  or  in  the  cartilage.  Primary  disease  of 
the  ligaments  is  rare,  and  is  not  chnicaUy 
demonstrable.  No  form  of  joint-disease  re- 
mains long  confined  to  one  tissue,  so  that 
when  the  disease  is  of  some  duration  it  will 
be  found  to  impUcate,  more  or  less,  every 
element  of  the  joint-apparatus.  In  this 
article  the  diseases  of  joints  will  first  be 
generally  discussed ;  and  the  individual  dis- 
eases wUl  then  be  considered  separately. 

jEtiology  and  Pathology. — The  larger 
articulations,  those  in  constant  use,  and  more 
especially  the  joints  of  the  lower  extremity, 
are  the  most  frequently  diseased.    Thus  the 


knee  is  more  often  the  seat  of  disease  than 
any  other  joint;  the  hip-joint  comes  next  in 
order ;  and  then  the  ankle  and  elbow.  All 
kinds  of  joint-diseases  are  frequent  in  children 
and  young  persons.  The  first  year  of  life 
appears,  however,  to  be  nearly  exempt  from 
these  afi^ections,  and  during  the  second  year 
they  are  comparatively  rare,  perhaps  because 
movement  and  risk  of  injury  are  at  that 
period  at  a  minimum.  Acute  arthritis,  how- 
ever, is  occasionally  witnessed  during  the 
first  year  of  life — during  even  the  first  sis 
months.  It  is  unconnected  with  syphilis  or 
injury ;  very  sudden  in  its  appearance,  and 
rapid  in  course ;  dangerous  to  life ;  and  de- 
structive to  the  articular  ends  of  the  bones 
by  suppurative  disorganisation.  The  causes  of 
joint-disease  in  general  are  connected  either 
with  disordered  nutrition,  in  which  case  it 
usually  assmnes  an  inflammatory  type  ;  or 

!  with  disordered  function.     The  latter  may 

'  depend  on  the  former,  or  be  imconnected  with 

I  it.  Again,  the  cause  may  be  local  in  its  origin 
or  arise  from  some  constitutional  defect. 
Amongst  the  exciting  causes,  injury  is  by  far 
the  most  frequent.  This  being  often  shght, 
and  not  followed  by  any  immediate  conse- 
quences, the  connexion  is  frequently  over- 
looked. A  blow,  or  a  fall  against  the  edge  of 
a  table  or  down  stairs,  may  readily  bruise  the 
synovial  membrane  in  such  exposed  joints  as 
the  knee  or  elbow,  without  causing  any  ex- 
ternal sign.  A  slight  haemorrhage  takes  place 
into  the  synovial  cavity  or  the  sub-synovial 
areolar  tissue,  and  serous  effusion  may 
speedUy  supervene ;  in  this  manner  a  com- 
mon variety  of  acute  or  traumatic  serous 
synovitis  is  produced.    But  although  injui-y 

'  is  a  most  fertile  cause  of  joint-disease,  the 
articulations  may  sustain  most  severe  mjiu-y 

I  without  becoming  inflamed.  It  is  rare  to  find 
any  serious  consequences  result  from  disloca- 

j  tion ;  the  jomt  usually  perfectly  recovering 

I  itself.  Penetrating  wounds  of  the  joints  are 
always  serious  injuries  ;  they  often  occasion 
acute  synovitis,  and,  if  septic  changes  occur, 
are  followed  inevitably  by  suppuration  in  the 

:  articulation,  and  danger  both  to  the  limb  and 
life  of  the  individual.  Fractures  often  impli- 
cate the  joint-surfaces,  and  prove  a  frequent 
source  of  stiff-joint.    Plastic  synovitis  may 

j  be  thus  set  up,  causing  adhesions ;  or  sup- 
puration takes  place ;  or  the  callus  formed 
for  the  repair  of  the  fracture  may  interfere 
with  the  joint  motion.  Gunshot  wounds  of 
joints  often  produce  the  severest  form  of 
inflammation,  suppuration  being  the  usual 
result.  When  joint-disease  foUows  an  injury 
it  is  usually  confined  to  one  joint ;  but  when 
joint-disease  originates  from  constitutional 
causes,  more  than  one  joint  is  often  affected; 
or  when  only  one,  the  constitutional  nature 
of  the  cause  is  manifested  in  diseased  con- 
ditions present  elsewhere,  or  by  traces  of  in- 
flammation in  other  joints  due  to  the  same 

I  cause.    The  development  of  tubercle  in  the 
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synovial  membrane  and  bone  is  a  very  fre- 
quent cause  of  chronic  joint-disease. 

Joint-inflammations  are  of  common  occur- 
rence in  all  kinds  of  fever ;  and  also  as 
sequelae  of  the  exanthemata.  The  great 
frequency  of  polyarticular  serous  synovitis  in 
acute  rheumatism  is  well  known,  as  also  in 
purpura  and  haemophilia,  where  it  is  compli- 
cated with  blood  extravasations.  In  pyaemia 
the  joints  are  frequently  the  seat  of  sero- 
purulent  and  purulent  effusions ;  as  they  also 
occasionally  are  in  scarlatina.  Puerperal 
synovitis  is  a  variety  of  the  pyaemic.  In 
typhus  monarticular  arthritis  is  frequently 
met  with,  and  the  hip  is  the  joint  oftenest 
affected.  Endocarditis  and  polyarthritis  are 
very  often  associated  together,  and  the  endo- 
carditis may  precede  and  give  rise  to  the 
joint-disorder  by  emboHsm.  The  fact  that 
multiple  joint-affections  are  met  with  both  in 
pyaemia  and  in  rheumatism  suggests  a  con- 
nexion, but  what  its  nature  may  be  is  not 
clear.  Although  in  articular  rheumatism  pus- 
formation  is  rare,  we  sometimes  witness  joint- 
suppuration  in  such  cases ;  whilst  pysemia 
and  metastatic  abscess  may  originate  from 
ulcerative  endocarditis.  In  chronic  synovitis,-' 
affecting  two  or  more  joints,  the  heart  should 
always  be  examined,  for  traces  of  endocarditis 
wiD  sometimes  be  found.  In  the  exanthemata, 
typhus,  and  diphtheria,  metastases  in  the 
shape  of  joint-inflammations  more  or  less 
frequently  take  place.  Joint-inflammation  is 
of  frequent  occurrence  in  dysentery.  With 
gonorrhcea  a  form  of  arthritis  is  associated 
which  is  called  '  gonorrhoeal.'  Syphilis  in  the 
later  stages  frequently  attacks  a  joint,  the 
knee  by  preference,  syphilitic  deposits  taking 
place  in  the  bone  or  the  sub-synovial  connec- 
tive tissue,  but  synovial  effusion  is  not  com- 
mon. A  suppurative  inflammation  of  the 
ends  of  the  bone  is  not  rare  in  children  the 
subjects  of  inherited  syphilis.  In  gout  the 
joint-structures  are  affected  ;  as  a  rule 
the  peri-synovial  tissue  becomes  inflamed 
owing  to  deposits  of  urates.  Similar  deposits 
also  occur  in  cartilages  of  encrustation.  The 
great  toe  is  most  often  affected,  but  the  other 
tarsal,  digital,  and  larger  joints  are  frequently 
diseased. 

Some  ill-understood  form  of  vaso-motor  or 
trophic  irritation  appears  to  occasion  arthritis, 
in  locomotor  ataxy.  Effusion  into  the  joint 
is  preceded  by  pain ;  and  the  knee  and 
shoulder  joints  are  those  generally  affected. 
In  some  cases  of  the  disease  changes  similar 
to  those  in  rheumatoid  arthritis  have  been 
observed,  and  generally  in  the  knee,  shoulder, 
elbow,  or  hip.  They  occur  early  in  the  disease ; 
arise  suddenly ;  are  often  monarticular ;  and 
not  rarely  give  rise  to  dislocation,  especially 
in  the  shoulder.  These  characters  distinguish 
the  disease  from  ordinary  rheimaatoid  ar- 
thritis. Severe  inflammation  of  the  joints 
of  the  paralysed  limbs  has  been  observed  ia 
cases  of  hemiplegia.  The  occurrence  of  joint- 


disorder,  usually  synovial  inflammation,  is 
frequent  in  chronic  disease  of  the  spine  ;  and 
it  also  occasionally  happens  in  acute  myelitis 
in  the  form  of  suppurative  arthritis.  In  both 
cases  the  knee  is  most  frequently  affected. 

Anatomical  Characters.  —  Joint-disease 
may  begin  as  an  inflammation  of  the  syno- 
vial membrane,  of  the  bone,  or  of  the  cartilage. 
Fibrous  tissue  having  but  slight  tendency  to 
inflame,  it  is  improbable  that  primary  disease 
affecting  the  ligaments  can  be  otherwise  than 
most  exceptional ;  but  these  textm-es  very 
soon  become  secondarily  affected,  from  their 
intimate  connexion  with  the  synovial  mem- 
brane. The  synovial  membrane  is  perhaps 
more  ready  to  inflame  than  any  other  tissue 
in  the  body,  and  in  many  joints  it  is  much  ex- 
posed to  injury  from  without,  while  excessive 
joint-movement  alone  is  sometimes  sufficient 
to  excite  synovitis.  Primary  disease  of  the 
bone  comes  next  in  order  of  frequency. 
Cartilage  is  least  likely  to  take  on  primary 
disease.  Each  of  these  tissues,  however, 
becomes  speedily  afl'eeted  by  disease  which 
has  invaded  or  commenced  in  the  other. 

Symptoms  and  Diagnosis. — The  local  symp- 
toms of  joint-disease  have  reference  to  im- 
pairment of  function  and  change  in  form ; 
together  with  pain,  both  local  and  sympa- 
thetic ;  and  certain  physical  signs. 

Impaired  function. — Usually  this  is  great 
in  proportion  to  the  natural  mobility  and  im- 
portance of  the  joint,  and  most  evident  in  the 
extremities.  The  earhest  symptom  in  hip- 
joint-disease  is  a  slight  limp  or  halt,  whilst 
in  other  joints  mere  stiffness  occurs  ;  the  full 
range  of  movement  is  simply  curtailed,  before 
actual  pain  or  swelling  takes  place.  The 
position  of  maximum  relaxation — namely, 
that  intermediate  between  flexion  and  exten- 
sion— is  commonly  assumed  by  diseased  joints. 
Even  in  the  early  stages  of  disease,  the  inter- 
ference with  movement  is  often  very  great, 
amormting  to  a  sort  of  vital  ankylosis,  pro- 
duced by  the  action  of  the  muscles,  whose 
tension  prevents  the  joint-surfaces  moving 
upon  each  other — an  effort  to  avert  pain. 
This  form  of  ankylosis  disappears  during 
narcosis.  Muscidar  or  vital  ankylosis  must 
be  distinguished  from  the  rigidity  produced 
by  structural  changes.  Both  synovial  effusion 
and  peri-synovial  infiltration  mechanically 
hinder  free  joint-movement. 

Changes  in  form. — Changes  in  form  are 
due  to  the  alterations  in  shape  and  texture 
of  the  joint-structm'es,  and  to  effusions  within 
its  cavity.  These  changes  may  be  best 
aj)preciated  by  careful  measurements,  and  a 
comparison  with  the  opposite  joint.  No  true 
estimate  of  the  amount  of  departure  from  the 
normal  is  otherwise  possible.  The  practi- 
tioner is  thus  better  able  to  diagnose  the 
special  character  of  the  swelling,  whether  it 
be  due  to  synovial  effusion,  and  confined  to  the 
Hmits  of  the  capsule,  causing  it  to  bulge  at 
the  least  protected  parts;   or  to  chronic 
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thickening  of  the  synovial  membrane,  recog- 
nised on  palpation  by  its  elasticity  and 
more  general  diffusion  ;  or  to  disease  of  the 
bone  and  periosteum,  when  the  swelling  is 
deep-seated  and  hard.  By  accurate  compari- 
son a  fluid  collection  outside  the  joint,  either 
an  abscess  or  a  bursal  tumour,  may  be  dis- 
tinguished from  intra-articular  swelling. 

Pain. — The  character  of  the  pain  is  an  im- 
portant symptom  in  diseases  of  the  joints. 
In  acute  synovitis  it  is  severe  and  lancinating. 
In  bone-inflammation  it  is  a  dull  aching  pain, 
with  marked  local  tenderness,  liable  to 
periodic  exacerbations  of  an  intense  kind. 
Often  the  pain  is  of  a  shooting,  starting 
character,  wakening  the  sufferer  from  sleep. 
The  pain  is  of  this  character  and  most  severe 
in  sub -articular  ostitis.  Pyemic  suppuration 
and  chronic  synovitis  are  generally  pain- 
less. 

Physical  signs. — When  one  hand  is  laid 
flat  upon  a  diseased  joint  while  the  other 
moves  it,  certain  sensations  or  sounds  are 
often  distinguishable.  A  pecuhar  soft  crepi- 
tation, due  to  the  presence  of  blood-clot,  must 
not  be  mistaken  for  the  rougher  sensations 
which  adhesions  afford,  the  friction-sounds 
of  movable  joint-bodies,  or  the  grating  of 
exposed  bone.  The  rubbing  of  one  granula- 
tion-surface upon  another  may  be  likened  to 
that  of  two  pieces  of  velvet.  Abnormal  move- 
ments, such  as  lateral  motion  in  a  ginglymoid 
joint,  usually  imply  extensive  joint-disorder. 
Displacement  or  partial  dislocation,  and  alter- 
ation in  form  of  the  joint-sm'faces,  occur  as 
the  disease  progresses.  A  notable  increase  of 
local  heat  may  be  felt  in  all  inflamed  joints. 
When  fistulous  tracks  exist  aroimd  a  diseased 
joint,  they  do  not  often,  on  being  probed, 
afford  direct  evidence  of  the  condition  of  the 
joint,  but  they  generally  prove  the  existence 
of  articular  suppuration,  and  disease  of  the 
bone. 

With  respect  to  the  general  symptoms  of 
diseases  of  the  joints,  it  need  only  be  said 
here  that  the  amount  of  pain  or  constitutional 
disturbance  in  acute  cases  varies  according 
to  the  extent  and  acuteness  of  the  disease, 
and  the  presence  and  amount  of  suppru'ation. 
In  chronic  disorders  the  associated  constitu- 
tional condition  should  be  investigated. 

Complications  and  Sequels. — The  com- 
plications which  occur  in  joint-disease  are 
generally  connected  with  long-continued  sup- 
puration. Amyloid  degeneration  of  the  viscera 
is  pretty  certain  to  be  present  when  suppura- 
tion has  existed  for  a  year  or  more  in  young 
people ;  less  certainly  in  adults.  Hectic 
fever,  tuberculosis,  or  pysmia  may  occur 
at  any  period.  In  the  absence  or  failure  of 
treatment,  the  patient,  should  he  survive, 
will  suffer  from  contraction,  deformity,  and 
imperfect  growth  of  the  limb,  together  with 
more  or  less  complete  loss  of  function. 

Prognosis. — The  prognosis  in  diseases  of 
the  joints  wiU  depend  on  many  circumstances. 


and  must  be  considered  both  as  regards  life 
and  as  regards  function.  First,  with  respect 
to  life,  the  gravity  of  joint-diseases  increases 
with  the  size  of  the  joint  affected.  They  are 
more  serious  in  the  lower  than  in  the  upper 
hmb.  Pyamia  is  comparatively  rare  in  acute 
joint-suppurations — why,  it  is  impossible  to 
say.  When  pus  escapes  from  the  interior 
of  a  joint  into  the  surrounding  tissues, 
pyEemia  may  occur.  A  continuous  high  tem- 
perature, or  a  large  evening  increase  associ- 
ated with  hectic,  are  bad  signs ;  the  exhaustion, 
which  depends  on  profuse  suppuration  with 
its  attendant  hectic  fever,  amyloid  degenera- 
tion, and  tuberculosis,  are  the  most  frequent 
causes  of  death  in  joint-disease.  The  pro- 
gnosis as  regards  function  is  often  difficult  to 
determine.  After  an  attack  of  simple  acute 
or  subacute  serous  synovitis,  recovery  is 
generally  complete.  Joint-function  is  usixally 
absolutely  lost  after  suppuration  of  tramnatic 
origin,  recovery  being  quite  exceptional. 
When  the  suppuration  is  of  a  pysemic  nature 
and  the  patient  survives,  the  effusion  may 
become  absorbed,  and  the  joint-motion  be 
preserved  or  ankylosis  ensue.  Chronic 
synovitis  with  thickening  of  the  sub-synovial 
tissue,  due  to  infiltration  with  granulation- 
material,  can  seldom  be  cured  except  by 
operation,  especially  after  suppuration  has 
taken  place.  If  recovery  should  take  place, 
the  joint-function  is  lost,  and  deformity  is 
always  present.  Increased  mobility — '  flail 
joint  ' — is  a  very  rare  sequence  of  joint- 
disease.  It  is  occasionally  seen  in  the 
shoulder,  and  also  in  the  knee. 

Treatment. — The  treatment  of  diseases  of 
the  joints  must  be  directed  to  preserve  the 
Ufe  of  the  individual ;  and,  as  far  as  possible, 
the  functions  of  the  limb.  Of  the  first  and 
greatest  importance  among  remedial  mea- 
sui-es  is  rest,  which  is  best  secured  by  fixa- 
tion of  the  joint  and  limb  in  an  appropriate 
apparatus.  This  is  of  cardinal  importance 
to  a  diseased  articulation,  just  as  motion  is  a 
necessity  for  a  healthy  one.  Immobilisation 
should  not  be  contmued  longer  than  neces- 
sary ;  it  wlU  sometimes  seriously  damage 
even  a  previously  healthy  joint,  immobilised 
for  instance  on  account  of  fracture  of  the 
limb  ;  and  a  continuance  of  rest  after  all 
diseased  action  has  subsided  often  exerts  a 
prejudicial  influence.  Eest,  however,  should 
be  continued  so  long  as  swelling,  pain,  and 
increased  temperature  persist. 

Position. — The  means  adopted  to  secure 
immobility  must  be  also  utilised  to  obtain 
the  best  available  position  for  the  future 
function  of  the  part,  should  ankylosis  be- 
come inevitable.  In  the  ankle  the  foot  should 
be  maintained  at  a  right  angle ;  the  hip  and 
knee  must  be  kept  extended  in  the  axis  of 
the  body ;  the  elbow  is  generally  flexed  to  a 
right  angle,  the  position  in  which  the  limb  is 
most  useful.  Splints  of  various  forms  are 
used,  and  we  possess  in  plaster-of-Paris  and 
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starch  ready  and  invaluable  means  of  pro- 
ducing an  apparatus  which  gives  uniform 
and  equable  support  of  a  simple  and  very 
perfect  kind. 

Extension  exerts  a  beneficial  influence,  as 
well  by  immobilising  the  joint,  as  by  its 
power  to  remove  contraction  and  deformity. 
It  relieves  pain  and  abates  the  symptoms 
rather  by  keeping  the  joint  at  rest,  and 
changing  the  surfaces  of  contact,  than  by 
any  actual  distraction  of  the  joint-surfaces. 
A  much  greater  weight  than  a  patient  could 
tolerate  would  have  to  be  used  before  any 
such  separation  could  occur.  Extension  often 
even  increases  the  intra-articular  pressure. 
By  straightening  the  limb  it  removes  the  joint 
from  its  position  of  maximum  relaxation,  and 
puts  the  skin  and  tendons  on  the  flexor  aspect 
on  the  stretch,  and  alters  the  mutual  accom- 
modation of  the  joint-surfaces. 

As  there  is  almost  invariably  an  increase 
of  temperature  in  the  affected  joint,  the  ap- 
plication of  cold,  by  means  of  ice-bags  or 
coils  of  cold-water  tubing,  is  indicated.  Cold 
acts  most  beneficially  in  all  acute,  and  many 
subacute,  inflammations.  Even  in  deep- 
seated  joints  like  the  hip,  it  will  often  soothe 
the  pain  and  abate  the  symptoms,  but  it  is 
more  applicable  to  the  superficial  joints. 
Cold  is  both  anaesthetic  and  prophylactic  in 
its  action.  The  sensations  of  the  patient  in 
respect  of  the  continuance  of  cold  apphcations 
must  be  consulted.  In  most  cases  they  are 
grateful.  In  chronic  joint-affections  when 
an  acute  attack  supervenes,  threatening  sup- 
puration, cold  should  also  be  applied.  Cold 
applications  may  in  some  cases  be  continued 
for  weeks  or  months  with  advantage.  When 
the  acute  symptoms  have  passed  off,  and  it 
is  desirable  to  encourage  lymphatic  activity 
and  absorption,  the  cold  must  be  discontinued, 
and  compression,  together  with  friction  and 
warmth,  substituted.  Cold  is  not  applicable 
to  purely  chronic  cases  without  much  pain 
or  tenderness. 

In  some  mstances  of  acute  and  subacute 
arthritis  local  depletion  by  means  of  leeches 
or  scarification  is  very  useful,  and  this  may 
be  combined  with  hot  fomentations  in  cases 
where  cold  is  not  weU  borne.  In  chronic  in- 
flammation of  the  bone  the  actual  cautery 
sometimes  procures  immediate  abatement  of 
the  pain,  and,  after  a  time,  the  subsidence  of 
the  inflammation.  The  button  cautery  may 
be  used,  or,  stiU  better,  linear  cauterisation, 
over  the  most  sensitive  points.  Or  an  issue 
may  be  employed  instead. 

Compression  by  strapping,  or  with  a  thick 
layer  of  cotton-wool  and  a  tightly  applied 
bandage  over  it,  is  apphcable  to  the  chronic 
stages  of  joint-disease.  It  must  be  discon- 
tinued if  it  occasion  pain.  It  is  better  calcu- 
lated to  remove  fluid  effusions  than  the  plastic 
material  poured  out  into  the  peri-synovial 
tissue.  For  these  cases  the  more  continuous 
compression  of  a  properly  applied  elastic 


bandage  will  prove  more  efficient ;  or  the 
strapping  known  as  '  Scott's  dressing.' 

Massage  is  a  most  valuable  local  means  for 
the  dispersion  of  chronic  swellings  of  joints. 
It  both  removes  the  results  of  diseased  action 
in  the  joint,  and  helps  to  restore  its  function. 
It  is  well  suited  to  disperse  serous  effusions 
when  the  acute  stage  is  over;  for  cases  of 
plastic  synovitis  it  is  also  useful,  but  not  for 
cases  of  the  type  known  as  tumor  alhus.  It 
produces  a  diminution  of  the  sensibility  of 
the  part,  and  a  local  increase  of  temperature, 
and  the  lymphatics  are  stimulated  to  in- 
creased activity.  There  are  several  modes 
of  employing  massage.  The  first  is  centri- 
petal stroking  with  the  palm  of  the  hand 
from  the  periphery  of  the  affected  part  to- 
wards the  centre  of  the  body,  called  effleurage, 
one  hand  following  the  other  in  immediate 
succession.  The  amount  of  pressure  varies 
with  the  circumstances  of  the  case.  This 
wUl  readily  disperse  fluid  effusions  both  of 
blood  and  serima.  Friction-massage  is  an- 
other useful  method,  and  is  practised  by 
pressing  the  palm  firmly  upon  the  surface, 
and  then  rotating  it.  This  plan  may  be  com- 
bined alternately  vsdth  the  last  method,  mas- 
sage proper — petrissage — which  is  done  by 
raising  up  the  soft  parts  vertically  from  the 
bone  with  both  hands,  and  compressing 
them,  always  in  a  centripetal  direction. 

Forcib  le  movemen  ts. — Forcible  movements, 
which  break  down  adhesions,  are  often  most 
useful  in  cases  of  stiff  joint  arising  after  pro- 
tracted immobihsation,  as  after  fracture  in 
the  vicinity  of  a  joint,  or  after  a  severe  sprain. 
Pain  wiU  be  relieved  in  this  way,  and  mo- 
bility restored  in  some  instances,  in  a  degree 
quite  remarkable.  They  are  less  applicable 
in  cases  of  fibrous  ankylosis. 

Constitutional  treatment.  —  Where  any 
general  taint  exists,  this  must  be  dealt  with 
at  the  same  time.  A  tendency  to  tubercle 
must  be  met  by  iron,  tonics,  good  food,  and 
fresh  pujre  air.  Gout,  syphilis,  or  rheimia- 
tism  must,  when  present  as  a  diathesis,  be 
appropriately  treated. 

Operative  treatment. — Puncture  alone,  or 
combined  with  antiseptic  washing-out  of  the 
articulation,  may  often  be  performed  with 
advantage,  to  evacuate  the  fluid  in  a  distended 
joint,  or  to  diagnose  the  presence  of  pus  and 
evacuate  it  when  suppmation  has  taken 
place.  Sufficiently  free  incisions,  however, 
and  the  insertion  of  drainage-tubes,  are  gene- 
rally to  be  preferred  in  cases  of  joint-suppu- 
ration ;  and  with  these  should  be  combined 
the  washing-out  the  joint-cavity  with  a  three- 
or  five-per-cent.  solution  of  carbolic  acid,  or 
other  effective  antiseptic.  It  has  been  pro- 
posed to  substitute  free  incisions  and  draina.ge 
for  excision  of  the  joint,  in  certain  chronic 
forms  of  disease,  such  as  white-swelHng, 
but  excision,  or  arthrectomy,  is  probably  m 
most  respects  preferable.  Excision  is  prac- 
tised for  chronic  joint-disease  not  amenable 
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to  other  means ;  it  is  not  a  substitute 
for  amputation,  but  is  intended  to  obviate 
its  necessity.  Sub-periosteal  resection,  where 
practicable,  possesses  many  advantages,  es- 
pecially in  cases  of  traumatic  origin.  The 
attachments  of  the  muscles  and  tendons, 
and  the  cellular  interspaces  between  them, 
are  thus  left  undisturbed.  The  chances  of 
peri-synovial  suppuration  are  diminished, 
and  the  bleeding  is  reduced  to  a  minimum. 
There  is  more  complete  bony  reproduction 
of  the  joint-surfaces,  and  in  yoimg  persons  a 
new  joint  very  similar  to  the  normal  is  in 
some  instances  formed,  while  in  all  cases 
there  is  a  probability  of  better  subsequent 
function  and  position.  The  operation  thus 
performed  requires  time  and  skill.  It  is 
scarcely  applicable  to  the  knee  or  even  the 
hip,  and  is  imsuited  for  cases  of  chronic  sy- 
novial disease,  where  it  is  of  the  last  import- 
ance to  excise  all  the  diseased  granulation- 
material.  The  after-treatment  of  excisions  is 
of  great  importance.  Plaster-of-Paris  ban- 
dages supply  one  of  the  most  useful  means 
of  immobilisation,  especially  in  those  cases  : 
where  ankylosis  is  sought  for,  as  in  the  I 
knee ;  and  the  spUnt  should  be  unchanged,  ! 
if  possible,  for  four  or  five  weeks.  In  the  j 
elbow,  shoulder,  and  wrist,  where  mobility  is 
the  end  aimed  at,  passive  movement  should 
be  commenced  as  soon  as  the  condition  of 
the  wound  admits  of  it — namely,  in  about  a 
week  or  ten  days.  Galvanism  must  be  used 
at  a  later  period  to  restore  the  wasted  mus- 
cular apparatus.  Arthrectomy  aims  at  the 
removal  of  all  the  diseased  tissue,  yet  stops 
short  of  a  formal  excision  in  which  healthy 
parts  may  be  removed. 

Amputation  is  only  performed  as  a  last 
resort.  It  is  very  rarely  needed  for  joint- 
diseases  in  the  upper  limb,  except  perhaps 
the  wrist,  when  the  hand  is  permanently 
crippled.  In  the  lower  limb,  amputation 
must  be  performed  in  those  cases  in  which 
the  patient  has  lost  all  strength  and  healing 
power,  fi'om  the  drain  of  a  long-continued 
discharge.  It  is  advisable  where  amyloid 
degeneration  or  incipient  tuberculosis  exists, 
or  in  any  case,  in  short,  in  which  the  power 
of  the  patient  is  inadequate  to  furnish  the 
am  omit  of  repair  requu'ed  in  the  expectant 
form  of  treatment,  or  in  case  of  excision, 
always  a  more  serious  operation  than  mere 
amputation.  Amputation  should  also  be 
adopted  in  those  cases  in  which  the  local 
disease,  especially  of  the  bone,  is  too  extensive 
to  admit  of  a  good  fvmctional  result  after  ex- 
cision. In  the  very  young  formal  excision 
is  undesirable,  since  the  epiphyses  are  almost 
of  necessity  sacrificed,  and  the  growth  of  the 
Hmb  checked.  Kesection  in  some  joints  is 
practised  to  avert  ankylosis,  or  to  restore 
the  lost  function  of  the  joint,  as  in  the 
shoulder,  elbow,  and  wrist.  Various  congenital 
and  other  deformities  of  the  joints  may  be 
removed  by  osteotomy  of  the  bones  concerned. 


The  chief  diseases  of  joints  will  now  be 
separately  considered  in  alphabetical  order  as 
follows: — (1)  Cartilages,  Diseases  of ;  (2)  Con- 
genital Dislocation  ;  (3)  Immobility  ;  (4)  In- 
flammation, Acute,  of  the  Synovial  Mem- 
brane ;  (5)  Inflammation,  Chronic,  of  the 
same ;  (6)  Gonorrhoeal  Inflammation ;  (7) 
Gouty  Inflammation ;  (8)  Strumous  or  Tuber- 
culous Inflammation ;  (9)  Loose  Cartilages  in 
Joints ;  (10)  Nervous  Affections ;  (11)  Rheu- 
matic or  Osteo-arthritis,  Chronic;  (12)  Serous 
Effusions;  and  (13)  Syphilitic  Disease.  Rheu- 
matism in  its  several  forms  will  be  considered 
separately. 

1.  Joints,  Cartilages  of,  Diseases  of. 
— Primary  chondritis  as  a  form  of  joint- 
disease  is  neither  clinically  nor  pathologically 
established.  The  cartilage  has  httle  ten- 
dency to  active  inflammation ;  it  is  not 
sensitive  to  pain  ;  chronic  changes  take  place 
in  it  as  the  result  of  impaired  nutrition, 
rather  than  inflammation.  The  cartilages  of 
incrustation  are  the  residue,  which  does  not 
ossify,  of  the  mass  of  foetal  cartilage  forming 
the  bone-ends.  We  meet  in  the  joints  of 
the  aged  with  depressions  and  fibrous  scars, 
caused  by  partial  atrophy  of  the  cartilage  ; 
these  changes  do  not  occasion  symptoms 
during  life,  beyond  sensations  of  creaking 
and  roughness  in  the  joint  when  moved.  In 
osteo-arthritis  changes  in  the  encrusting 
cartilages  occur  at  a  very  early  period,  and 
may  possibly  in  some  cases  form  the  primary 
change. 

Almost  all  the  changes  which  occur  in  the 
articular  cartilages  are  secondary  to  synovitis 
and  ostitis,  and  more  or  less  passive.  In 
serous  synovitis  the  cartilage  is  softened  and 
swollen,  and  becomes  to  a  certain  extent 
cedematous.  In  suppurative  synovitis  it 
becomes  rough,  sodden,  and  yellow  ;  its  cells 
burst ;  the  intercellular  substance  fibrillates  ; 
and  portions  may  necrose.  The  cartilage - 
changes  in  chronic  synovitis  consist  mainly 
in  the  gradual  invasion  of  the  cartilage  by 
granulations,  spreading  from  the  synovial 
tissue  at  the  margins  and  from  the  subjacent 
articular  lamella  of  the  bone. 

Young  growing  bones,  like  the  periosteum 
covering  them,  readily  inflame  ;  and  as  soon 
as  the  inflammation  invades  the  articular 
surface  of  the  bone,  the  cartilage  becomes 
loosened  and  may  be  necrosed,  or  gradually 
invaded  by  the  granulation-tissue  springing 
from  the  bone.  The  cartilage  is  softened ; 
its  capsules  biurst ;  fibrillation  of  the  matrix 
occurs  ;  and  at  different  places  it  becomes 
thinned.  Perforations  occur  in  it,  leading 
to  the  bone,  giving  it  a  sieve-like  appear- 
ance. Where  the  inflammatory  process  is 
more  acute,  the  whole  of  the  encrusting 
cartilage  may  become  at  once  detached  from 
the  bone  beneath,  and  necrose. 

In  these  cases  the  pain,  especially  at  night, 
is  very  severe.  Involuntary  starting  of  the 
limb  causes  intense  suffering,  wakening  the 
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patient  from  sleep  with  a  scream.  This 
symptom  was  formerly  considered  distinctive 
of  ulceration  of  cartilage,  a  process  which  is 
perfectly  painless  when  it  occurs  without 
other  disease  in  the  joint ;  but  it  is  probable 
that  the  pain  is  due  to  pressure  upon  the  in- 
flamed bone,  and  it  may  sometimes  greatly 
abate  when  the  cartilage  whoUy  disappears. 
Disease  commencing  near  the  epiphysial  car- 
tilage often  extends  to  the  adjacent  joint. 
Those  joints  in  which  the  epiphysial  junction 
is  within  the  capsule,  as,  for  instance,  the 
hip,  run  a  double  risk  from  bone-inflamma- 
tion. 

2.  Joints,  Congenital  Dislocation 

of. — Description. — This  is  a  curious  and 
ill-understood  affection  of  the  joints.  It  is 
almost  exclusively  confined  to  the  female 
sex.  The  hip-joint  is  nearly  always  the  one 
affected,  and  the  displacement  is  generally 
double.  It  has  often  been  erroneously  mis- 
taken for  morbus  coxae,  and  treated  ac- 
cordingly. 

It  probably  occurs  in  early  foetal  life  from 
defective  formation  of  the  joint-surfaces.  It 
is  not  discovered  imtil  the  child  begins  to 
walk,  which  it  generally  only  commences  to 
do  at  a  late  period.  When  the  hips  are  the 
joints  affected,  the  gait  is  accompanied  by  a 
most  ungainly  swaying  of  the  body  from 
side  to  side  like  the  waddling  of  a  duck. 
All  that  can  be  done  is  to  supply  a  weU- 
contrived  artificial  support  to  the  pelvis  and 
limbs. 

Genu  valgum  and  genu  varum  (knock- 
knee  and  bow-knee)  are  two  forms  of  dis- 
abling and  unsightly  deformity  of  the  lower 
limbs.  They  are  often  due  to  an  abnormal 
development  of  the  condyles  or  shaft  of  the 
femur,  or  the  tuberosities  of  the  tibia,  and  to 
changes  of  a  rickety  character  at  the  epiphy- 
sial junction.  In  extreme  cases  progression 
is  greatly  interfered  with.  The  symptoms 
are  paiafuUy  obvious. 

Treatment. — Treatment  of  the  limb  by 
splints  and  apparatus  and  forcible  straight- 
ening and  subsequent  maintenance  in  plaster- 
of-Paris  bandages  succeeds  in  the  milder 
cases,  but  in  those  of  a  severer  type,  or  in 
persons  of  ten  years  or  upwards,  this  plan 
is  most  tedious,  and  is  usually  attended  by 
complete  failure.  The  subcutaneous  division 
of  the  internal  or  external  condyle,  according 
to  the  nature  of  the  deformity,  restores  the 
joint-surfaces  of  the  femur  to  their  normal 
level,  and  is  attended  by  the  happiest  results 
both  to  the  form  and  function  of  the  limb 
and  joint.  It  is  an  easier  and  in  many  ways 
a  more  successful  operation  to  divide  the 
shaft  of  the  bone  with  a  chisel  near  its  ar- 
ticular extremity,  and  thus  procure  the  recti- 
fication of  the  limb. 

3.  Joints,  Immobility  of. — Synon.  : 
Ankylosis ;  Fr.  Ankylose ;  Ger.  Gelenkver- 
waclisung. 

.Etiology. — This  condition  may  be  due  to 


changes  in  the  structures  of  the  articulation 
constituting  a  true  ankylosis  ;  or  in  those 
surrounding  the  joint,  a  false  anJcylosis.  It 
may  be  fibrous  and  incomplete,  or  bony  and 
complete.  False  or  spurious  ankylosis— 
extra-articular — may  depend  on  muscular 
spasm  or  rigidity  ;  on  cicatricial  contractions ; 
on  paralytic  or  spasmodic  affections;  or 
upon  prolonged  disuse  of  the  joint.  It  is 
often  difficult,  even  imder  chloroform,  to 
distinguish  the  presence  of  absolute  bony 
ankylosis,  as  the  fibrous  form  may  be  so 
strong  and  extensive  as  almost  wholly  to 
prevent  movement.  The  two  varieties  are 
but  degrees  of  the  same  process.  Both  may 
result  from  previous  inflammatory  changes 
in  the  joint,  either  of  the  nature  of  plastic 
synovitis,  or  of  granulations  springing  from 
the  bone  and  other  joint-tissues,  becoming 
further  organised.  Fibro-cartilaginous  an- 
kylosis is  a  common  form  in  young  persons. 
In  time  it  usually  becomes  converted  into 
true  bony  ankylosis. 

The  marked  ankylosis  which  tonic  spasm 
and  rigidity  of  the  muscles  produce  in  the 
early  stages  of  some  joint-diseases,  as  in  the 
hip-joint  and  knee,  may  be  called  vital  or 
physiological.  It  is  induced  by  an  effort 
to  avert  pain ;  it  disappears  entirely  during 
narcosis.  A  joint  may  become  stiff  and 
ankylosed  by  long  fixation  on  account  of 
some  injury  or  disease  elsewhere,  especially 
if  it  be  retained  in  a  flexed  position,  as  the 
muscles  of  the  flexor  side  actually  shorten 
when  their  points  of  origin  and  insertion 
permanently  approach  one  another.  The 
same  thing  may  also  happen  in  the  myogenic 
affections  due  to  paralysis;  in  which  the 
cartilages  and  bones  atrophy  at  the  same 
time. 

Treatment. — The  treatment  of  diseases  of 
joints  should,  in  aU  cases  where  it  is  possible, 
be  prophylactic  against  the  occurrence  of 
ankylosis.  When  this  has  taken  place  in 
an  incomplete  degree,  an  attempt  to  restore 
the  function  of  the  Hmb  must  be  made,  by 
breaking  down  the  adhesions  by  forcible  or 
gradual  extension,  by  passive  motion,  by 
massage,  and  by  tenotomy  of  the  tense 
tendons.  Excision  is  indicated  to  restore 
motion  in  complete  ankylosis  of  such  joints 
as  the  wrist,  the  elbow,  and  the  shoulder. 
In  other  cases  of  complete  ankylosis,  es- 
pecially in  the  lower  limb,  surgical  interference 
should  be  confined  to  an  attempt  to  rectify 
a  faulty  position  either  by  tenotomy,  ex- 
tension, forcible  straightening,  excision,  or 
osteotomy.  Amputation  can  only  be  needed 
in  extreme  and  otherwise  irremediable  de- 
formity. 

4.  Joints,  Acute  Inflammation  of 
the  Synovial  Membrane  of, — Synon.  : 
Acute  Synovitis;  Fr.  Synovite  Aigu'e;  Ger. 
Acute  Synovitis. 

This  is  one  of  the  most  common  of  aU 
joint-affections.    Probably  in  half  the  total 
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number  of  chronic  joint-diseases  the  synovial 
membrane  is  first  affected.  The  synovial 
membrane  is  very  rich  in  vessels  and  cells  ; 
and  much  exposed  to  injury,  and  to  the 
effects  of  movement.  An  inflammation  be- 
ginning at  one  point  soon  spreads  over  the 
whole  synovial  sac. 

Description. — Acute  synovitis  is  a  very 
common  result  of  injury.  It  also  occurs  in 
rheumatism,  gout,  pyaemia,  and  other  dis- 
eases. It  may  be  serous,  sero-fibrinous,  or 
purulent.  Serous  synovitis  is  the  simplest 
and  most  common  variety.  Even  a  slight 
external  injury  is  often  sufficient  to  produce 
it;  a  sprain  of  the  joint,  or  excessive  move- 
ment, may  cause  it,  as  well  as  the  constitu- 
tional disorders  already  mentioned.  The 
knee  is  very  often  affected,  from  its  exposed 
position,  and  the  large  area  of  the  serous 
membrane  lining  it.  The  synovial  mem- 
brane becomes  injected  and  thickened,  with 
effusion  into  the  sub-synovial  tissue.  The 
natural  secretion  is  increased  in  quantity, 
and  many  cells  are  shed  into  the  joint 
cavity,  the  capsule  becoming  swoUen,  tense, 
fluctuating,  or  elastic.  The  least  protected 
parts  bulge,  from  the  pressure  of  the  effused 
fluid,  and  the  normal  contour  of  the  joint  is 
lost.  It  is  usually  semiflexed.  A  severe 
burning,  cutting  pain  is  experienced  in  it. 
It  is  exceedingly  sensitive  to  pressiure,  and 
painful  on  the  slightest  movement.  There 
is  usually  considerable  fever.  When  the 
inflammation  is  more  intense,  the  synovitis 
becomes  sero-fibrinous.  Flakes  of  lymph 
are  mingled  with  the  synovia;  layers  of 
false  membrane  cover  the  synovial  mem- 
brane, which  is  considerably  thickened  and 
dull  red  in  colour ;  and  the  constitutional 
disturbance  is  greater.  Finally,  it  is  but  a 
short  step  from  this  to  suppm-ative  synovitis. 
If  the  irritant  cause  continue  its  action,  the 
leucocytes  filling  the  meshes  of  the  synovial 
membrane  are  shed  in  larger  quantity ;  the 
fluid  becomes  turbid  and  puriform ;  the  fever 
and  local  symptoms  increase  very  much  in 
severity;  the  external  parts  become  imph- 
cated  in  the  inflammation  within  ;  and  sup- 
puration or  abscess  is  the  result. 

Treatment. — The  treatment  of  the  first 
two  stages  of  synovitis  is  directed  primarily 
to  check  the  progress  of  the  inflammation ; 
and  then  to  procure  resolution,  and  absorp- 
tion of  the  effused  fluid.  Fortunately  the 
synovial  membrane  possesses  very  active 
absorbent  j)owers ;  and  early  and  efficient 
treatment,  conjoined  with  removal  of  the 
source  of  irritation,  will  generally  ensm-e  a 
cure,  with  complete  restoration  of  function. 
The  chief  means  are  cold  applications ;  im- 
mobilisation till  the  acute  stage  is  over ;  and 
then  compression  and  friction,  or  in  suitable 
cases  coimter-irritation.  Gout,  rheumatism, 
or  other  diathesis,  must  be  appropriately 
treated  at  the  same  time. 

In  those  cases  in  which  the  inflammation 


has  persisted  for  some  time,  and  plastic  effu- 
sion has  taken  place  on  the  surface  and  in 
the  substance  of  the  synovial  tissue,  the  joint 
will  remain  for  a  long  time  stiff  and  thick- 
ened, and  its  function  impaired,  after  aU 
acute  Bjmiptoms  have  subsided;  whilst  in 
those  cases  where  the  inflammation  has 
continued  long  enough  to  invade  the  other 
joint-structures,  a  perfect  cure  may  not  be 
possible. 

When  suppuration  occurs,  the  joint  must 
be  dealt  with  as  any  other  abscess-cavity. 
Free  incisions  must  be  made  into  it,  and  it 
should  be  thoroughly  washed  out  with  some 
antiseptic  solution,  iree  subsequent  drainage 
bemg  provided  for.  In  the  more  favourable 
cases,  ankylosis  in  a  convenient  position 
will  be  obtained.  Eecovery  of  function  is 
very  rare.  In  other  cases  the  suppm-ation 
continues ;  the  cartilages  of  encrustation 
become  necrosed  and  detached ;  the  bone 
becomes  exposed  and  carious;  and  either 
excision  or  amputation  must  be  performed  to 
save  the  patient's  limb  or  life. 

5.  Joints,  Chronic  Inflammation  of 
the  Synovial  Membrane  of. — Synon.  : 
Clironic  Synovitis. 

Chronic  synovitis  may  arise  as  the  sequel 
of  the  acute  disease  ;  or,  as  is  more  frequent, 
it  may  depend  on  some  constitutional  dys- 
crasia,  or  at  least  some  continuously  acting 
irritant,  although  in  the  first  instance  it  is 
generally  excited  by  an  accidental  injury. 

Varieties. — There  are  three  chief  varieties 
of  this  disease  which  are  often  co-existent, 
namely :  pannus  synovitis,  granulation  syno- 
vitis, and  pajpillomatous  synovitis. 

a.  Pannus  Synovitis. — In  this  variety  a 
delicate  membrane  will  be  foimd,  stretching 
from  the  inflamed  and  thickened  synovial 
margins  more  or  less  over  the  surface  of  the 
cartilage,  to  which  it  may  be  in  whole  or  in 
part  adherent. 

b.  Granulation  Synovitis. — The  second, 
or  granulation  form,  is  a  more  advanced 
stage  of  the  disease.  In  it  the  synovial 
membrane  is  often  completely  replaced  by 
granulation-material,  which  encroaches  on 
the  margins  of  the  cartilages,  and,  as  the  dis- 
ease progresses,  invades  them,  and  coalesces 
after  a  time  with  granulations  springing  from 
the  inflamed  bone.  These  granulations  are 
pink  or  greyish-red,  not  so  vascular  as  those 
in  an  ordinary  wound.  They  have  little  ten- 
dency to  cicatricial  change,  and  are  prone  to 
break  down  and  form  abscesses. 

The  synovial  membrane  often  becomes 
enormously  thickened  from  the  granulation- 
material  accumulated  in  it,  and  this  form  of 
disease  is  frequently  associated  with  the  tuber- 
cular diathesis.  Bodies  identical  with  mili- 
ary tubercles  are  very  often  found  in  the 
semi-gelatinous  or  pulpy  synovial  membrane ; 
the  whole  constituting  what  is  known  as 
tumor  alhus,  or  '  white-swelling.' 

Symptoms. — The  more  prominent  symptom 
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associated  with  the  form  of  chronic  synovitis 
just  described  is  the  presence  of  a  uniform 
semi -elastic  swelling,  caused  by  the  sero- 
fibrinous infiltration  into  the  synovial  mem- 
brane. The  skin  is  whitish,  tense,  and  smooth, 
whence  the  name  tumor  alhus.  The  amount 
of  synovial  effusion  into  the  joint  is  usually 
limited ;  the  pain  is  seldom  severe ;  the  ; 
amount  of  joint-movement  is  diminished;  ' 
and  there  is  usually  contraction  of  the  limb,  \ 
and  sometimes  partial  dislocation.  When 
suppuration  occurs,  there  is  more  pain  and 
fever.  The  course  of  the  disease  is  gene- 
rally very  chronic,  extending  over  months  or 
even  years,  and  allowing  the  patient  at  inter- 
vals to  take  moderate  exercise.  Exacerbations 
take  place,  however,  from  slight  causes,  or 
without  apparent  cause  ;  attacks  of  subacute 
or  acute  inflammation  supervene  ;  and  sooner  ! 
or  later  abscesses  form,  commimicatiug  both 
with  the  cavity  of  the  joint,  which  becomes 
totally  disorganised,  and  with  the  surface.  i 

Brodie's  'pulpy  disease  of  the  synovial 
membrane '  is  simply  an  exaggerated  degree 
of  granulation  synovitis,  in  which  the  sub- 
synovial  tissue  becomes  enormously  thick- 
ened by  successive  attacks  of  inflammation. 

Treatment. — The  disease  is  most  rebellious  j 
to  treatment,  and  scarcely  curable  amongst  j 
the  poorer  classes  without  operation.    Some-  j 
times  the  diseased  tissue  is  got  rid  of  by  j 
suppuration;  and,  if  the  patient's  strength 
suffice,  a  cure  by  ankylosis,  probably  accom- 
panied by  considerable  deformity,  will  ensue. 
Generally,  however,  the  symptoms  become 
worse ;  the  general  health  gives  way  from 
the  drain  of  the  continuous  discharge ;  and 
amyloid  or  some  other  intercurrent  disease 
knis  the  patient.    At  any  time,  as  in  a  sup- 
purating wound,  pyeemic  symptoms  or  hectic 
may  set  in. 

c.  Papillomatous  Synovitis.  —  Synon.  : 
Fimbriated  Disease  of  the  synovial  mem- 
brane ;  Papilloma,  or  Papillary  Fibroma  of 
the  synovial  membrane ;  Ger.  GelenTczot- 
ten. 

This  is  a  peculiar  form  of  joint-disease 
dependent  on  chronic  synovitis,  in  which 
numerous  pedunculated  bodies,  cylindrical  or 
fusiform,  varying  in  size  from  a  pin's-head 
to  a  large  pea,  project  from  the  membrane, 
generally  near  the  cartilage  margins,  or  may 
cover  the  entire  surface.  These  bodies  are 
identical  in  minute  structure  with  the  syno- 
vial fringes.  Some  become  detached,  and 
fall  into  the  cavity  of  the  joint.  The  disease 
is  essentially  a  hyperplasia  of  the  synovial 
adventitia  ;  and  there  may  be  dozens  or  hun- 
dreds of  these  bodies  present  in  one  joint. 
Occasionally  they  contain  cartilage  cells,  or 
osseous  particles.  The  joints  of  the  lower  [ 
limb  are  most  often  affected. 

Treatment. — The  disease  is  scarcely  reme- 
diable except  by  arthrectomy  or  excision  of  the 
joint,  which  may  be  practised  in  those  cases 
in  which  there  is  serious  loss  of  fanction. 


6.  Joints,  GonorrhoBal  Inflamma- 
tion of.— This  disease  is  often  called '  gonor- 
rhceal  rheumatism.'  It  is  almost  always 
observed  in  the  male,  very  rarely  affecting^ 
the  female.  Generally  one  joint,  usually  in 
the  lower  limb,  is  involved,  as  the  knee  or 
the  anlde.  It  is  pyamic  in  nature.  It  may 
affect  several  joints  in  succession.  It  may 
occur  at  any  period  of  a  gonorrhoeal  or  even 
a  gleety  discharge,  of  which  the  patient  him- 
self is  possibly  unaware.  The  fibrous  tissues 
of  the  joint  seem  to  be  primarily  engaged. 
Sclerotitis  and  inflammation  of  the  internal 
layer  of  the  cornea  often  co-exist  ;  rarely 
either  endo-  or  peri-carditis.  The  joint-effu- 
sions contain  gonococci. 

Symptoms. — The  joint  affected  is  exqui- 
sitely tender  on  pressure  ;  it  is  swollen  rather 
from  subcutaneous  oedema  than  by  intra- 
articular effusion,  which  is  frequently  incon- 
siderable ;  and  one  side  of  the  joint  is  often 
more  affected  than  the  other.  The  fever  is 
not  in  proportion  to  the  intensity  of  the  local 
symptoms,  the  rise  of  temperature  being 
slight.  The  course  of  the  disease  is  slow 
and  obstinate ;  but  when  cured  it  is  not 
liable  to  return,  except  with  a  firesh  attack 
of  gonorrhcjea.  These  characters  distinguish 
it  from  ordinary  rheumatism. 

Treatment. — Rest,  cold  applications,  and 
the  internal  exhibition  of  iodide  of  potassium 
constitute  the  best  treatment  for  gonorrhoeal 
inflammation  of  joints.  See  Rheumatism, 
Gonorrhoeal. 

7.  Joints,  Gouty  Inflammation  of. — 
Gout  frequently  occasions  synovitis,  by  the 
deposit  of  urate  of  sodium  in  the  peri- syno- 
vial tissue,  which  excites  a  synovial  effusion. 
The  attacks  are  very  acute  and  painful ;  and,, 
as  they  recur,  the  joint  becomes  more  and 
more  disorganised,  from  permanent  deposits 
of  urates  in  the  cartilages  and  bone,  as  well 
as  in  the  peri-synovial  tissue.  The  use  of 
the  joint  is  lost ;  and  the  '  chalkstone,'  as  it 
is  called,  acting  as  a  foreign  body,  sometimes 
produces  an  abscess,  or  an  ulceration  very 
troublesome  to  heal.  When  the  collection  is 
quite  superficial,  it  may  often  be  evacuated 
by  incision  with  great  relief.    See  Gout. 

8.  Joints,  Strumous  or  Tubercu- 
lous Inflammation  of.  — Scrofulous  or 
strumous  inflammation  of  a  joint  is  a  vague 
term,  hitherto  taken  to  denote  a  form  of 
chronic  inflammation  in  Ul-nourished  per- 
sons— nearly  always  children — who  live 
under  bad  hygienic  conditions,  and  are  prone 
to  the  development  of  tubercle.  It  is  observed 
most  fi:equently  in  the  knee-  and  hip-joints. 

Recent  investigation  has  shown  that  many 
forms  of  chronic  disease  of  joints  are  due  to 
tuberculous  infection  of  the  constituent  parts 
of  the  joint. 

A  considerable  proportion  of  the  cases 
described  under  the  title  tumor  alhus  are 
cases  of  tubercular  disease  of  the  synovial 
membrane ;  while  in  others  the  articular 


JOINTS,  DISEASES  OF 


1057 


disease  is  the  consequence  of  tubercular 
ostitis  of  the  ends  of  the  joint. 

Anatomical  Characters. — This  disease 
generaDy  commences  in  the  synovial  mem- 
brane, which  becomes  thickened,  and  by 
degrees  converted  into  a  semi-gelatinous 
mass  of  granidation-tissue,  yeUowish-white 
or  pink  in  colour.  Or  the  disease  may  origi- 
nate in  osteomyelitis  of  the  end  of  the  bone, 
the  inflammatory  process  being  essentially 
chronic  and  dependent  upon  the  presence 
in  the  tissues  of  miliary  tubercle.  After  the 
disease  has  existed  for  some  time,  it  is  diffi- 
cult to  determine  in  what  tissue  it  may  have 
originated,  and  it  is  of  Httle  clinical  impor- 
tance to  do  so,  for  in  any  case  the  later 
stages  of  the  malady  present  similar  features. 
The  cartilages  are  encroached  upon  from 
their  margins  and  from  their  deep  sur- 
faces by  the  granulations,  sprmging  from 
the  synovial  membrane  and  the  articular 
lamella,  whilst  active  changes  occm'  simul- 
taneously in  their  substance,  similar  to  those 
aheady  described.  The  hgaments  soften,  and 
all  the  structures  of  the  joint  become  involved. 
Frequently  larger  or  smaller  masses  of  ne- 
crosed bone  will  be  found  in  the  cancellated 
structure,  and  the  granulations  have  a  great 
tendency  to  suppurate.  In  the  thickened 
synovial  membrane,  and  also  in  the  ends  of 
the  bones,  miliary  bodies,  identical  with  tuber- 
cles, may  very  frequently  be  detected. 

Symptoms. — In  tubercular  inflammation  of 
the  synovial  membrane  the  joint  is  uniformly 
swollen,  tense,  elastic,  with  a  white  glistening 
surface,  and  erdarged  veins  shining  through 
the  skin.  The  jjatient  can  usually  move 
about  until  suppm-ation  has  taken  place,  as 
the  pain  is  never  very  severe  in  the  intervals 
of  the  acute  attacks  of  inflammation  which 
supervene  from  time  to  time.  Enlargement 
of  the  lymphatic  glands,  or  marks  of  stru- 
moiis  ulceration  elsewhere,  are  seldom  want- 
ing; whilst  sooner  or  later  a  large  proportion 
of  the  individuals  affected  by  this  form  of 
joint-disease  show  signs  of  general  tubercu- 
losis. Sometimes  this  state  precedes,  but 
generally  it  foUows,  the  local  joint-afl'ection. 
Inherited  syphiUs  appears  to  be  a  predisposing 
cause  of  tubercular  arthritis.  When  the  dis- 
ease begins  in  the  bone  the  localised  tender- 
ness and  deep-seated  thickening,  conjoined 
with  the  general  symptoms,  may  reveal  the 
nature  of  the  process  before  the  more  general 
invasion  of  all  the  joint-elements. 

Treatment. — This  must  be  mainly  directed 
to  improving  the  patient's  general  condition. 
Any  local  treatment,  short  of  a  complete  re- 
moval of  the  diseased  structures,  is  not  of 
the  least  use  when  the  joint  has  become  dis- 
organised, as  before  described ;  and  some 
form  of  excision  should  be  performed  before 
the  viscera  become  impHcated.  If  other  , 
organs  be  involved,  or  the  local  disease  be  ' 
too  extensive,  then  amputation  becomes  im- 
perative.   When  not  removed,  fresh  foci  of  j 


suppuration  form ;  the  patient  becomes  more 
and  more  exhausted ;  or  some  intercurrent 
disease  sets  in.  It  is  rare  for  spontaneous 
cure  to  happen. 

9.  Joints,  Loose  Cartilages  in.  — 
Synon.  :  Fr.  Corps  Flottants  Articidaires ; 
Ger.  Gelenkmiiuse. 

Description. — '  Loose  cartilages '  in  joints 
may  originate  either  from  chronic  inflamma- 
tion, or  from  traumatic  causes.  They  may 
be  single  or  multiple.  The  knee-joint  is 
most  frequently  affected,  and  in  it  the  most 
serious  symptoms  are  produced.  These  bodies 
may  be  fibrous,  lipomatous,  chondromatous, 
or  osteo-chondromatous.  They  may  be  pro- 
duced from  polypoid  growths  springing  from 
the  synovial  membrane  in  certain  forms  of 
chronic  synovitis,  and  in  arthritis  deformans ; 
and  they  are  then  usually  of  the  fibrous  or 
osteoid  variety.  Lipomatous  free  bodies  are 
rare,  and  are  derived  from  the  sub-synovial 
fatty  tissue,  being  produced  in  a  fashion 
analogous  to  the  appendicae  of  the  great  in- 
testine. 

The  chondromatous  and  osteo-chondi-o- 
matous  are  the  largest  and  most  important 
varieties  of  these  bodies  ;  hence  the  common 
term  '  loose  cartilage.'  Poi-tions  of  the  joint- 
sm-face  may  sometimes  become  detached,  as 
the  consequence  of  injury,  or  by  a  process  of 
quiet  necrosis.  They  thus  become  loose  in 
the  joint.  It  is  stated,  but  the  fact  is  doubt- 
ful, that  some  of  these  bodies  may  obtain 
nourishment  from  the  surrounding  synovial 
fluid,  and  that  cartilage  and  even  bone  can 
be  developed  in  them  subsequently  to  their 
detachment. 

Symptoms  and  Diagnosis. — The  symptoms 
of  loose  cartilages  in  a  joint  vary  very  much. 
In  some  instances  these  bodies  cause  no 
inconvenience.  In  others  they  produce  re- 
peated attacks  of  excruciating  pain,  followed 
by  synovitis,  laying  the  patient  up  for  weeks ; 
whilst  in  the  most  severe  cases  the  limb  may 
become  almost  useless.  When  the  knee  is 
the  joint  affected,  the  patient  experiences 
great  insecurity  in  walking,  the  loose  body 
from  time  to  time  becoming  wedged  between 
the  joint-sm-faces.  The  joint  is  thus  '  locked.' 
The  patient  may  suddenly  fall,  or  faint  with 
pain ;  an  attack  of  synovitis  follows  ;  and 
with  a  frequent  repetition  of  this  process 
joint-disorganisation  may  finally  result.  The 
prognosis  as  regards  ftmction  is  always  bad. 

Treatment. — The  treatment  of  loose  car- 
tilages may  be  either  pallia  tive  or  radical. 

The  palliative  method  consists  in  ajjplying 
support  to  the  joint ;  limiting  its  movements  ; 
and  fixing  the  loose  body  in  some  synovial 
pouch  where  it  caimot  interfere  with  the 
articular  surfaces. 

The  radical  method  consists  in  excising 
the  body — an  operation,  with  few  exceptions, 
almost  exclusively  practised  upon  the  knee- 
joint.  The  body  may  be  removed  by  a  free 
direct  incision  into  the  joint,  and  squeezing 
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the  body  through  the  wound  at  once.  Or 
the  indirect  manner  of  operating  naay  be 
adopted.  This  consists  in  subeutaneously 
incising  the  capsule  of  the  joint  with  a  long, 
narrow-bladed  knife  introduced  at  some  dis- 
tance from  the  articulation  ;  forcing  the  body 
through  this  incision  into  the  cellular  tissue 
outside  ;  and  then  closing  the  small  external 
puncture  in  the  skin.  Three  or  four  weeks 
later  the  '  cartilage  '  may  be  removed  by  a 
superficial  incision,  or  left  undisturbed,  when 
it  often  becomes  absorbed. 

In  appreciating  the  comparative  value  of 
these  two  plans,  it  may  be  said  that  the  for- 
mer has  hitherto  proved  more  uniformly 
successful  quoad  extracting  the  body,  but 
that  it  has  been  more  dangerous  to  limb  and 
life — a  danger,  however,  which  antiseptic 
precautions  reduce  to  a  minimum.  The  in- 
direct method  has  been  attended  by  a  con- 
siderable number  of  failures  in  the  extrac- 
tion of  the  loose  cartilage,  especially  if  it  be 
pedimculated ;  but  it  has  hitherto  proved  a 
less  dangerous  operation.  The  extremity 
should  be  immobilised  afterwards  for  two  or 
three  weeks. 

When  some  dozens  of  these  bodies  are 
present  in  a  joint,  many  of  them  free,  many 
attached,  excision  of  the  articulation  is  often 
the  only  remedy.  This  is  a  severe  measure, 
and  not  to  be  lightly  undertaken,  in  the 
joints  of  the  lower  limb  at  all  events. 

10.  Joints,  Nervous  Aflfeetions  of. — 
Synon.  :  Hysterical  Joint ;  Neuralgia  of 
Joints ;  Arthralgia ;  Fr.  Arthralgie  Hys- 
teriqtie ;  Ger.  Gelenkneurose. 

Description. — Hysterical  affections  pre- 
sent symptoms  simulating  real  joint-disease 
so  closely  that  the  most  energetic  therapeutic 
measures  have  often  been  resorted  to,  though 
in  vain,  for  their  cure.  Prolonged  immobi- 
lisation, bHstering,  the  actual  cautery,  re- 
section, and  even  amputation,  have  been 
practised  upon  joints  in  which  there  was  not 
a  trace  of  organic  disease. 

The  existence  of  hysterical  affections  of 
joints  is  denied  by  some  ;  but  assuredly  they 
do  occur  ;  and  most  often  in  young  women, 
well-to-do  in  hfe,  with  disordered  catamenia. 
The  same  thing  occurs,  but  less  frequently, 
in  young  men.  The  disease  is  not  witnessed 
imder  the  age  of  puberty.  The  hip  and 
knee  are  the  joints  principally  complained  of 
— most  frequently  the  latter.  An  all-impor- 
tant feature  of  a  hysterical  joint  is  that, 
while  the  local  symptoms  may  be  intense, 
the  general  symptoms  are  either  absent,  or 
in  no  sort  of  proportion  to  the  local. 

A  special  character  of  this  disease  is  that 
•deep  pressure  is  often  less  painful  than  super- 
ficial pressure  ;  and  that  the  pain  and  tender- 
ness are  vague,  shift  from  one  point  to 
another,  and  will  disappear  at  a  given  spot 
when  the  patient's  attention  is  directed  else- 
where. There  is  pain  on  movement,  but  of 
an  indefinite  character,  and  not  so  limited  or 


localised  as  in  real  disease.  Nocturnal  start- 
ings  do  not  occm';  the  patient  may  enjoy 
uninterrupted  sleep  for  hours.  There  is 
never  a  continuous  rise  of  temperature, 
either  general  or  local ;  the  co-relation  of  the 
symptoms  is  not  the  usual  one  ;  the  function 
of  the  joint  is  much  more  interfered  with 
than  the  other  features  of  disease  present 
would  appear  to  justify.  There  is  an  exag- 
gerated fear  of  examination  ;  and  the  fades 
hysterica  is  often  well-marked.  There  may 
be  thickening  around  the  joint,  and  even 
marked  synovial  effusion  into  it ;  but  these 
conditions  are  passive  in  character,  and 
generally  due  to  the  treatment  employed. 
The  hmb  is  wasted  and  consequently  weak, 
but  never  to  the  same  extent  as  in  real 
joint-disease.  Exacerbations  occur  at  the 
menstrual  period.  A  careful  inquiry  should 
be  made  into  the  history  and  antecedents  of 
the  case.  An  examination  imder  chloroform 
will  often  afford  important  evidence  ;  and  the 
patient's  symptoms  will  be  improved  after- 
wards by  the  movements  then  practised  on 
the  joint. 

Neuralgic  pain  in  the  articulations  may 
arise  under  different  circumstances.  It  may 
be  the  referred  pain,  imattended  by  local 
lesion,  which  is  so  firequent  in  the  knee  in 
cases  of  hip-joint  disease.  Neuralgic  pains 
in  various  joints  are  observed  in  the  pre- 
liminary or  early  stages  of  chronic  myelitis. 
In  the  first  stage  of  locomotor  ataxy  the 
knee  may  be  affected  by  severe  neuralgia 
when  the  disease  is  low  down  in  the  cord ;  or 
the  shoulders  when  it  is  at  a  higher  point. 
Lastly,  so-called  neuralgia  of  a  joint  may 
really  indicate  some  obscure  lesion,  as  chronic 
inflammation  of  the  bones  entering  into  the 
formation  of  the  articulation. 

Treatment. — The  methodical  exercise  of 
an  hysterical  joint  is  as  plainly  indicated  as 
rest  is  imperative  in  a  case  of  organic  dis- 
ease. The  bowels  should  be  regulated,  as 
also  the  menstrual  flow.  Asafoetida,  iron, 
and  quinine  are  most  important  remedies ; 
and  healthy  mental  and  moral  influences  are 
valuable  adjuncts.  '  Get  up  and  walk  '  is  a 
good  prescription  in  many  such  cases.  Very 
careful  and  repeated  examination  should 
always  be  made,  to  exclude  any  possible 
form  of  chronic  inflammation,  before  pro- 
nouncing a  joint  to  be  hysterical.  It  must 
not  be  forgotten,  however,  that  after  slight 
injuries  which  produce  some  inflammatory 
symptoms,  those  of  hysterical  joint  may 
supervene,  and  persist  long  after  all  traces  of 
organic  disease  have  disappeared. 

The  treatment  of  neuralgia  connected  with 
a  joint  will  necessarily  vary  with  its  cause. 
See  Neuralgia. 

11.  Joints,  Chronic  Rheumatic  Ar- 
thritis of. — Synon.:  Osteo-arthritis ;  Fr. 
thrite  avec  Usure  des  Cartilages ;  Arthrite 
Seche  ;  Ger.  Altersabschleifung. 

jEtiology  and  Pathology. — The  number 
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of  names  that  have  been  apphed  to  this 
disease  betrays  the  obscurity  enveloping  its 
pathology.  In  natiu^e  it  is,  however,  essen- 
tially a  senile  degeneration,  accompanied  by 
chronic  inflammation ;  and  is,  in  part,  per- 
haps, the  result  of  wear  and  tear  of  the  joint. 
It  is  most  common  in  hard-working  people, 
exposed  to  the  influence  of  wet  and  cold, 
and  in  the  aged.  One  or  many  joints  may 
be  affected ;  generally  the  fingers,  the  toes, 
the  hip,  and  the  knee.  It  may  be  set  up  by 
injury,  such  as  a  sprain,  dislocation,  or  frac- 
ture ;  or  it  may  arise  without  known  cause. 
It  is  difficult  to  say  which  of  the  tissues  is 
primarily  at  fault,  but  sooner  or  later  aU  be- 
come involved.  The  synovial  membrane  in- 
flames ;  papillary  outgrowths  form  upon  it ; 
the  cartilage  swells ;  and  the  ends  of  the 
bones  enlarge.  After  a  time  the  quantity  of 
synovial  fluid  diminishes  ;  the  joint  friction 
increases ;  the  cartilages  are  rubbed  away  at 
the  surfaces  of  contact ;  and  finaUy  the  bone 
itself,  which  becomes  denser  by  interstitial 
deposit,  disappears.  The  surface  is  ebur- 
natod,  and  marked  with  striae  produced  by 
friction ;  whilst  deposits  of  new  bone,  which 
may  often  be  felt  externally,  form  around  the 
mai'gins  of  the  joints,  so  that  the  area  of  its 
surfaces  becomes  greatly  increased. 

Symptoms. — The  symptoms  of  chronic 
rheumatic  arthritis  chiefly  consist  in  constant 
pain,  of  a  dull  aching  character,  and  worse 
at  night.  Motion  becomes  more  and  more 
difficult  and  painful  as  the  disease  advances  ; 
but  ankylosis  never  occurs.  Eough  crepitus 
is  felt  both  by  the  patient  and  the  surgeon 
when  the  joint  is  moved.  See  Kheumatic 
Arthritis. 

Treatment. — The  treatment  of  osteo- 
arthritis can  only  be  palliative.  It  consists 
in  the  use  of  warm  douches  and  other  warm 
applications,  and  the  administration  of  iodide 
of  potassium  internally.  The  disease  is 
incurable. 

Charcot's  Disease. — This  is  a  peculiar 
form  of  osteo-arthritis,  affecting  usually  the 
larger  joints,  such  as  the  knee,  hip,  and  | 
shoulder,  and  occm-rmg  in  connexion  with  j 
tabes.    The  disease,  therefore,  is  of  central  i 
origin  and  dependent  on  sclerosis  of  the 
spinal  cord.    In  some  cases,  however,  evi- 
dence of  a  central  lesion  is  absent. 

In  many  instances  the  changes  in  the  joint 
are  similar  to  those  in  osteo-arthritis,  while 
in  others  there  is  much  more  rapid  and  ex- 
tensive destruction  of  bone.  Besides  the  de- 
structive changes  which  occm-  in  the  joint, 
there  is  often  abundant  prohferation  and 
ossification  of  the  cartilage  margins,  so  that 
new  irregularly  formed  masses  of  bone  are 
found,  it  may  be  to  as  great  or  even  a  greater 
extent  than  in  osteo-arthritis. 

Symptoms. — The  malady  occurs  as  a  rule 
somewhat  early  in  the  progress  of  a  case  of 
tabes.  The  onset  is  rapid,  the  synovial  effu- 
sion greater  than  in  osteo-arthritis.  and  the 


wasting  and  wearing  away  of  the  cartilage 
and  bones  much  quicker. 

The  swellmg  generally  occm's  in  the  af- 
fected articulation  quite  suddenly  and  with- 
out pain ;  there  is  no  pyrexia  or  local  evidence 
of  inflammation.  Most  commonly  the  knee 
is  affected.  The  general  symptoms  of  inco- 
ordination may  be  strongly  marked  or  alto- 
gether absent.  It  is  well  to  carefully  look 
for  them  in  all  cases  of  extensive  chronic 
enlargement  of  a  joint  in  the  adult.  See 
Tabes  Dorsalis. 

Treatment. — The  treatment  consists  in 
giving  the  affected  joint  rest,  and  in  the  em- 
ployment of  suitable  remedies  to  control  the 
progress  of  the  central  nervous  trouble.  The 
prognosis  in  most  cases  is  very  unhopeful. 

12.  Joints,  Serous  EflPusion  into. — 
Synon.  :  Hydrojjs  Articidi ;  Hydarthrosis  ; 
Fr.  Hydarthrose ;  Ger.  Gelenhwassersucht. 

This  is  a  form  of  chronic  serous  synovitis, 
in  which  there  are  no  obvious  inflamma- 
tory symptoms.  The  joint  sometimes  be- 
comes greatly  distended  ;  the  ligaments  are 
stretched ;  and  in  consequence  there  is  a 
sensation  of  tension  and  feebleness  in  the  ar- 
ticulation. The  knee  and  elbow  are  most  fre- 
quently attacked ;  and  the  disease  is  often  asso- 
ciated with  a  gouty  or  rheumatic  diathesis, 
or  with  rheumatoid  arthritis.  It  is  very  diffi- 
cult to  cure.  The  joint  may  be  pimctured  and 
the  fluid  drawn  off ;  or,  still  better,  it  may  be 
injected  and  thoroughly  washed  out  with 
iodine  (equal  parts  of  the  tincture  and  water), 
or  with  a  carbohc  acid  (2j  to  5  per  cent.) 
solution.    Relapses,  however,  are  common. 

13.  Joints,  Syphilitic  Disease  of. — 
This  disease  may  originate  in  children,  in 
the  form  of  a  suppurative  ostitis  at  the  junc- 
tion of  the  epiphysis  and  diaphysis.  Other 
signs  of  congenital  syphilis  will  help  to  estab- 
lish the  diagnosis.  The  disease  runs  a  rapid 
course,  and  the  joint  is  frequently  destroyed. 
In  the  adult  a  chronic  plastic  synovitis,  due 
to  gummatous  infiltration  of  the  peri-synovial 
tissue,  or  of  the  bone  and  periosteum,  is  the 
more  common  form.  There  is  very  little 
fluid  effusion  within  the  joint,  but  consider- 
able impairment  of  mobility  is  produced  by 
the  thickening  outside  it.  The  progress  of 
the  disease  is  slow  and  painless,  except  at 
night  or  on  motion.  The  history  of  the  case  ; 
the  presence  of  traces  of  syphilis  elsewhere  ; 
and  the  effects  of  treatment,  will  help  in 
establishing  the  diagnosis.  The  internal 
use  of  mercury  and  iodide  of  potassium, 
combined  with  local  pressure  by  means  of 
strapping  with  mercurial  plaster,  speedily 
effects  a  marked  improvement  and  cm-e. 

William  Mac  Cormac. 

JUGULAR  VEINS,  Physical  Signs 

in  connexion  with. — The  principal  phy- 
sical signs  in  connexion  with  the  jugular 
veins  are  distension,  pulsation,  and  venous 
hum.    See  Physical  Examination. 
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KELOID.  —  Synon.  :  Fr.  Clieloide  ; 
Keloide  ;  Ger.  Keloid. — Keloid  and  cheloid 
are  two  words  resembling  each  other  in  sound, 
and  sometunes  used  indiscriminately,  but 
diflering  altogether  in  origin  and  signification. 
Keloid  is  derived  fromKijXt's,  a  mark  or  blem- 
ish ;  whilst  cheloid  derives  its  origin  from 
X^i^Vi  ^  crab's  claw.  The  disease  which  we 
now  recognise  as  cheloid  was  first  described 
by  AUbert  imder  the  name  of  kelis,  with  the 
synonyms  clieloide  and  cancroide,  and  is 
therefore  sometimes  referred  to  as  the  '  kelis 
of  Alibert'  (see  Cheloid).  The  term  'keloid' 
has,  however,  been  applied  by  Addison  to  a 
blemish  of  the  skin,  resulting  from  a  fibroiis 
degeneration  of  the  derma  allied  with  sclero- 
derma ;  hence  the  use  of  the  term  Addi- 
son's keloid.  Both  diseases  are  really  fibro- 
mata ;  but  one,  namely  cheloid,  is  a  tumour, 
while  the  other,  kelis,  is  flat,  and  often  re- 
sembles a  cicatrix.  There  is  another  obvious 
difference  between  them  :  cheloid  is  restricted 
to  the  derma,  whilst  kelis  follows  the  sub- 
cutaneous connective  tissue  to  the  deeper  tex- 
tures of  the  body.  The  early  dermatologists 
described  kelis  under  the  name  of  moiyhcea, 
and  by  that  name  it  is  still  distinguished  by 
some  modern  writers. 

Erasmus  Wilson. 

KERATITIS  or  KERATODEITIS 

{K(pas,  a  horn,  the  cornea). — Inflammation  of 
the  cornea.  See  Eye,  and  its  Appendages, 
Diseases  of. 

KERION  {KTfplov,  a  honeycomb).  —  A 
term  applied  to  a  pustular  folliculitis  of  the 
scalp.  The  inflamed  skin  occurs  in  the  form 
of  one  or  several  blotches  of  a  deep  red 
colour,  prominent,  and  dotted  over  with  yel- 
low spots — the  apertures  of  the  follicles,  from 
which  the  hair  has  been  expelled,  and  which 
exude  a  copious  muco-purulent  fluid.  The 
yeUow  spots  are  converted  into  hollows  by 
the  tumefaction  of  the  framework  of  inflamed 
skin,  and  no  doiibt  thereby  suggested  the 
idea  of  a  honeycomb,  whilst  themuco-purulent 
secretion  might  in  lilce  manner  be  compared 
to  honey.  Another  feature  of  the  disease  is 
the  elimination  of  the  hair  from  the  inflamed 
follicles,  and  the  subsequent  baldness  of  the 
affected  part.  Kerion  is  sometimes  associ- 
ated with  tinea  capitis.  See  Tinea  ton- 
surans. 

Erasmus  Wilson. 

KIDNEYS,  Diseases  of.  —  Synon.  : 

Fr.  Maladies  des  Beins;  Ger.  Nierenkranlt- 
heiten. — The  kidney  is  subject  to  a  number 
of  diseases,  which  will  be  considered  in  the 
following  pages  in  alphabetical  order.  At 


the  outset,  however,  it  will  be  convenient  to 
present  an  outline  of  the  abnormal  phenomena 
to  which  these  affections  may  give  rise. 

Summary  of  Symptoms. — The  facts  upon 
which  the  diagnosis  is  foimded  in  diseases 
of  the  kidneys  are  of  three  classes,  namely  : 
A.  Abnormal  local  conditions.  B. 
Abnormalities  of  the  urinary  secre- 
tion. C.  Abnormalities  in  other  parts 
of  the  system,  secondary  to  the  local 
phenomena. 

A.  Abnormal  local  conditions.  — 
These  may  be : — 

a.  Subjective. — -The  patient  may  experi- 
ence pain  or  uneasiness  in  the  region  of  the 
kidney  on  one  or  both  sides  ;  and  abnormal 
sensations  may  be  also  referred  to  the  m-eter, 
the  bladder,  or  the  urethra.  The  pain  may 
be  influenced  by  attitude  or  by  exertion  ;  and 
be  either  constant,  paroxysmal,  or  periodic. 
It  may  be  aggravated,  relieved,  or  unaffected 
by  pressure. 

b.  Objective. — Examination  of  the  abdomen 
and  pelvis,  by  means  of  palpation  and  per- 
cussion, may  reveal  the  presence  of  a  tumour 
connected  with  the  kidney.  The  tumour 
may  be  solid  or  fluid ;  uniform  or  lobulated. 
Tumorurs  of  the  kidney  may  generally  be 
made  out  by  palpation,  and  especially  by 
tilting  with  the  one  hand  the  mass  forwards 
from  the  Imnbar  region,  upon  the  fingers  of 
the  other  hand  apphed  in  front.  In  some 
cases  the  absence  of  the  kidney  from  its  nor- 
mal position  may  be  ascertained  by  percus- 
sion in  the  lumbar  region.  By  careful  ob- 
servation of  the  relative  form  of  the  two  sides 
at  the  back  and  in  front,  either  the  presence 
of  tumom:,  or  the  absence  of  the  organ,  may 
be  rendered  distinct. 

B.  Abnormalities  of  the  urinary 
secretion. — a.  The  urine  may  be  altered  in 
quantity.  It  may  be  increased,  as  in  waxy 
degeneration  of  the  kidney,  or  in  advanced 
stages  of  cirrhotic  and  inflammatory  Bright's 
disease ;  or  diminished,  either  from  obstruc- 
tion to  its  escape,  or  from  failure  of  secretion. 
The  conditions  leading  to  obstruction  to  out- 
flow are  certain  diseases  of  the  urethra, 
prostate,  bladder,  or  ureters ;  the  last 
named  inducing  suppression  only  where  both 
the  ducts  are  simultaneously  occluded,  or 
where,  one  kidney  having  been  previously 
destroyed,  the  ureter  of  the  other  side  subse- 
quently becomes  affected.  The  impaction  of 
calculi,  and  the  pressure  of  new-formations, 
are  the  chief  causes  of  these  obstructions. 
The  conditions  leading  to  diminution  or 
failure  of  secretion  are  the  pyrexial  state  ; 
obstruction  of  lu^iniferous  tubules,  as  by  in- 
flammatory products ;  long-standing  passive 
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congestion,  as  in  cardiac  disease  ;  and,  prob- 
ably, some  forms  of  altered  innervation. 

h.  The  urine  may  be  altered  in  colour,  as 
from  the  presence  of  blood,  pus,  bile,  pur- 
purin ;  or  of  substances  introduced  into  the 
system,  siieh  as  logwood,  rhiibarb,  senna,  tar, 
and  carbolic  acid. 

c.  The  specific  gravity  may  be  altered, 
being  much  raised  when  the  proportion  of 
water  is  small,  or  when  an  excessive  amount 
of  sugar  or  of  iirea  is  being  eliminated,  or 
when  a  large  proportion  of  blood  or  of  albumin 
is  present.  Diminution  occiurs  whenever  the 
proportion  of  water  is  excessive,  or  the  eUmi- 
nation  of  urea  deficient.  It  is  thus  an 
important  feature  of  renal  disease.  In  deter- 
mining the  specific  gravity  it  is  important  to 
remember  that,  when  the  specimen  has  stood 
for  some  time,  it  may  vary  in  different  parts 
of  the  same  column  of  fluid ;  that  it  varies 
with  the  temperature,  being  lower  in  warm 
than  in  cold  fluid  ;  and,  fiurther,  that  it  varies 
at  different  times  of  the  day,  in  relation  to 
the  state  of  the  digestion. 

d.  The  reaction  of  urine  varies  from  the 
slightly  acid  standard  of  health,  by  being 
either  too  acid  or  alkaline.  The  acidity  may 
be  excessive  when  the  urine  is  passed,  or  may 
become  increased  after  it  has  been  voided,  in 
consequence  of  the  acid  fermentation.  It 
may  be  alkaline  when  passed,  from  the  pre- 
sence either  of  fixed  alkali  or  of  ammonia. 
The  ammonia  results  from  decomposition  of 
urea,  and  this  change  constantly  occurs  in 
urine  which  has  been  kept  and  allowed  to 
decompose. 

e.  Albumin  is  a  common  morbid  constitu- 
ent of  urine,  either  temporary  or  permanent. 
Several  albuminous  bodies  are  met  with, 
but  the  most  important  are  serum  albumin, 
serum  globulin,  and  peptone.  Temporary 
albuminuria  may  be  artificially  produced  by 
the  ingestion  into  the  stomach,  or  by  sub- 
cutaneous injection,  of  raw  albimien  of  egg; 
and  it  sometimes  results  from  derangement 
of  the  digestion,  due  to  the  use  of  indiges- 
tible articles  of  food  or  from  muscular  ex- 
ertion. It  occiu's  in  certaiia  blood-diseases, 
such  as  scarlet  fever,  erysipelas,  diphtheria, 
and  acute  yellow  atro^ihy  of  the  liver,  and  is 
probably  due  to  the  irritation  of  the  kidneys 
by  the  poisons  proper  to  these  maladies.  It 
also  occurs  in  some  cases  where  fever  is  high 
and  persistent,  and  is  then  to  be  explained 
by  alteration  of  the  condition  either  of  the 
vascular  walls,  of  the  renal  cells,  or  of  the 
innervation  of  the  kidneys.  It  also  occasion- 
ally resvilts  from  the  use  of  certain  drugs, 
such  as  tm-pentine  and  cantharides  ;  certainly 
sometimes  from  nervous  affections,  such  as 
exophthalmic  goitre,  epilepsy,  and  injuries  to, 
or  organic  disease  of,  the  brain.  Permanent 
albuminuria  is  met  with  in  all  the  forms  of 
Bright's  disease :  most  abundantly  in  the 
inflammatory  form  ;  to  a  less  extent,  but 
constantly,  in  the  waxy ;  to  a  still  less  extent 


(and  sometimes  altogether  absent)  in  the 
cirrhotic  variety.  It  also  results  from  pas- 
sive congestion  of  the  kidneys,  due  to  cardiac 
disease  or  other  cause  ;  as  well  as  from  sup- 
purative nei^hritis  and  other  diseases  of  the 
kidney,  and  from  pyelitis.  The  ordinary  albu- 
min of  the  blood-serum  is  the  form  which 
usually  appears  in  the  urine.  Now  and  then 
it  is  found,  especially  in  the  course  nf  or 
after  acute  febrile  diseases,  that  a  variety  of 
albumm  occurs  in  the  urine  which  is  un- 
affected by  heat  and  nitric  acid,  but  which  be- 
comes coagulated  by  alcohol.  This  may  either 
be  fr'om  alteration  of  the  substance  itself,  or 
from  the  presence  of  some  material  which 
interferes  with  the  ordinary  chemical  reac- 
tion. The  indications  to  be  derived  from  the 
presence  of  peptones  in  the  m'ine  are  not  yet 
definitely  ascertained.  See  Albuminuria  ; 
Albumoses  ;  and  Albumosuria. 

/.  TJrea  is  diminished  in  quantity  wherever 
there  is  destruction  of  the  renal  epithelium, 
as  in  the  different  forms  of  Bright's  disease, 
especially  the  cirrhotic  and  inflammatory 
varieties. 

g.  The  Jill gsical  and  cheinical  characters 
of  the  lu'iue  are  often  much  modified  by  con- 
ditions other  than  diseases  of  the  kidneys 
themselves,  and  abnormal  ingredients  may 
be  present,  such  as  sugar  or  bile,  but  these 
alterations  do  not  come  within  the  scoi:ie  of 
the  i^resent  article.  See  Urine,  Morbid  Con- 
ditions of. 

h.  Deposits  are  also  fr'equently  present  in 
the  urine,  which  are  due  to  various  causes 
apart  from  renal  disease,  namely,  urates  and 
m'ic  acid,  oxalate  of  lime,  phosphates,  cys- 
tin,  xanthin,  tyrosin,  and  leucin.  Organic 
deposits  are  important  in  many  affections  of 
the  kidney  or  its  pelvis.  In  the  first  place 
the  epithelium  fr'om  the  latter  may  be  pre- 
sent in  more  or  less  abundance.  Pus  ai^pears 
as  a  fine  granular  yellowish  deposit,  which 
becomes  viscid  and  transparent  on  the  addi- 
tion of  liquor  potassse.  In  ammoniacal  urine 
it  is  sometimes  foimd  that  the  pus-cells  have 
undergone  this  change  within  the  bladder. 
Pus  may  be  derived  from  the  pelvis  of  the 
kidney,  or  from  the  kidney-substance  itself. 
Deposits  very  similar  in  general  appearance 
to  pus  are  sometunes  seen  in  cases  of  scro- 
fulous kidney,  but  the  microscopic  aj)pear- 
ances  are  different,  the  corpuscles  being 
altered,  and  often  associated  with  fibrous 
tissue.  Cancerous  deposits,  showing  distinct 
cancer-cells,  are  also  sometimes  met  with. 
The  presence  of  blood  or  of  its  pigments 
gives  the  urine  a  smoky,  pinkish,  or  actually 
bloodj' appearance.  See  H/'esiaturia;  Micro- 
scope in  Medicine  ;  and  Leucin. 

Tube-casts  are  sometimes  so  numerous  as 
to  constitute  a  dejoosit  quite  visible  to  the 
naked  eye.  These  casts  are  solid  moulds  of  the 
uriniferous  tubules,  sometimes  formed  with- 
in the  free  lumen  of  the  tube,  but  far  more 
frequently  within  the  basement-membrane, 
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thus  including  the  more  or  less  altered 
epithelium.  The  simplest  form  of  tube-cast 
is  the  hyaline,  a  clear  structureless  east. 
Blood-casts  are  common,  containing  distinct 
red  corpuscles.  Epithelial  and  desquamative 
casts  are  opaque  and  granular,  the  granular 
condition  being  due  for  the  most  part  to  the 
abundance  of  altered  epithelium  in  their 
substance.  Fatty  casts  are  those  which  ex- 
hibit evidences  of  fatty  degeneration  of  the 
epithelium.  See  Beight's  Disease  ;  Casts  ; 
and  Urine,  Morbid  Conditions  of. 

C.  Symptoms  occurring  in  other 
parts  of  the  body. — Very  important  symp- 
toms occur  in  connexion  with  renal  diseases, 
affecting  the  organs  of  circulation  and  of 
digestion,  the  nervous  system,  and  the  skin ; 
but  these  are  for  the  most  part  associated 
with  Bright's  disease.  See  Beight's  Disease  ; 
and  Uremia. 

Special  Diseases. — The  several  diseases 
of  the  kidney  will  now  be  indicated,  and  those 
will  be  discussed  which  are  not  described 
under  special  headings  in  other  parts  of  the 
work;  for  example,  Bright's  Disease  and 
Eenal  Calculus. 

1.  Kidney,  Abscess  of. — This  is  often 
used  as  a  generic  term  to  include  any  accu- 
mulation of  pus  in  connexion  with  the  kid- 
ney, whether  in  the  substance  of  the  organ, 
in  its  pelvis,  or  even  around  it.  Strictly,  it 
applies  only  to  a  collection  of  matter  result- 
ing from  suppiiration  in  the  kidney-structure 
itself.  See  12.  Kidney,  Embolism  of;  22. 
Kidney,  Inflammation  of  Pelvis  of;  28.  Kid- 
ney, Suppurative  Inflammation  of;  Peri- 
nephritis ;  and  Surgical  Kidney. 

2.  Kidney,  Acute  Atrophy  of. — 
Definition. — This  is  a  rare  disease  of  the 
kidney,  consisting  in  rapid  exudation  into  the 
cells  of  the  organ,  followed  by  fatty  degener- 
ation and  disintegration  ;  caused  by  unknown 
conditions ;  characterised  by  the  sudden  oc- 
currence of  copious  albuminuria,  with  very 
numerous  tube-casts,  and  frequently  marked 
ursemic  sj'mptoms;  and  resulting  apparently 
invariably  in  death. 

jEtiology. — The  causes  of  this  affection 
are  unknown,  but  it  appears  probable  that  it 
depends  upon  some  form  of  blood-poison,  the 
disease  being  frequently  associated  with  acute 
atrophy  of  the  hver.  In  most  cases  it  would 
appear  to  follow  the  hepatic  disease  ;  in  some 
it  precedes  it.  It  is  much  more  common  in  the 
female  sex  than  in  the  male ;  and  is  most  fre- 
quent during  pregnancy  and  after  childbirth. 

Anatomical  Characters. — There  are  two 
stages  in  the  progress  of  this  disease,  namely, 
(1)  that  of  exudative  infiltration  and  enlarge- 
ment ;  (2)  that  of  disintegration  and  atrophy. 
In  the  first  stage  the  organ  is  enlarged,  not 
markedly  congested,  the  capsule  strips  off 
readily,  the  substance  is  flaccid,  the  cortical 
substance  is  swollen,  the  individual  tubules 
are  enlarged  and  white.     On  section  the 


vessels  are  found  mostly  empty  of  bloody 
being  compressed  by  the  diseased  tubules. 
The  tubules  are  occupied  by  dense  opaque 
material ;  and  the  individual  cells  are  swollen 
and  granular,  their  nuclei  being  hidden  by 
molecular  cell-contents.  The  tubules  of  the 
cones,  as  well  as  those  of  the  cortical  sub- 
stance, are  frequently  affected.  Many  of  the 
cells  also  are  in  a  state  of  fatty  degeneration, 
or  broken  down  even  at  this  stage.  In  the 
more  advanced  stage  the  organ  is  smaller  than 
natural,  and  its  capsule  appears  vsrrinkled. 
The  kidney  is  pale  and  flaccid.  When  cut 
into  there  escapes  a  quantity  of  debris,  often 
containing  oil-globules,  quite  visible  to  the 
naked  eye.  The  stroma  is  intact,  and  sec- 
tions can  easily  be  made  with  a  Valentin's 
knife.  The  sections  show  that  many  of  the 
tubules  are  denuded  of  epithelium,  and  that 
the  shrinking  of  the  organ  results  from  this 
disintegration.  It  is  easy  to  find  different 
tubules  and  cells  in  various  stages  of  trans- 
formation, some  showing  the  early  stage  of 
cloudy  swelling,  others  the  stage  of  fatty 
transformation,  and  others  the  disintegrating, 
almost  deliquescent  condition.  The  friabUity 
of  the  ceUs  is  quite  extraordinary,  the  weight 
of  a  thin  cover-glass  often  sufficing  to  reduce 
them  to  molecular  debris. 

It  will  be  observed  that  the  changes,  both 
in  the  organ  and  the  individual  cells,  exactly 
correspond  to  those  met  with  in  acute  atrophy 
of  the  liver. 

Symptoms. — The  symptoms  characterising 
this  affection  have  not  yet  been  very  fuUy 
studied.  Diminution  of  urine,  copious  albu- 
minuria, with  deposit  of  casts  corresponding 
to  the  changes  in  the  kidney,  are  probably 
the  chief  renal  symptoms.  A  tendency  to 
haemorrhages,  jaundice,  and  ursemic  nervous 
affections,  and  the  series  of  symptoms  proper 
to  acute  atrophy  of  the  liver,  are  also  observed. 

Diagnosis. — There  is  probably  no  disease 
with  which  acute  atrophy  of  the  kidneys  is 
liable  to  be  confounded. 

Prognosis  and  Treatment. — The  prognosis 
must  be  unfavourable  ;  and  no  treatment  can 
be  of  any  avail. 

3.  Kidney,  Albuminoid  Disease  of. 
See  Bright's  Disease. 

4.  Kidney,  Anomalies  of. — The  kidneys 
may  present  three  kinds  of  anomaly,  namely : 
in  nmnber ;  in  form  ;  in  situation.  Only  the 
first  of  these  will  be  referred  to  here. 

Anomalies  in  Number. — Sometimes  one 
kidney,  with  the  corresponding  ureter,  is 
entirely  absent.  In  such  cases  the  organ 
which  is  present  is  much  above  the  normal 
size.  There  is  generally  no  symptom  present 
during  life,  but  diseases  of  the  pelvis  of  the 
kidney  or  of  the  ureter  are  made  more  for- 
midable in  persons  so  affected,  than  in  those 
normally  developed. 

Occasionally  one  or  more  supernumerary 
kidneys  are  present.  See  23.  Kidney,  Malfor- 
mations of;  and  25.  Kidney,  Malpositions  of. 
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5.  Kidney,  Calculus  in. — See  Renal 
Calculus. 

6.  Kidney,  Cancerous  Disease  of. — 

See  24.  Kidney,  Malignant  Disease  of. 

7.  Kidney,  Chronic  Atrophy  of. — 

This  condition  of  the  kidney  arises  under 
a  variety  of  circumstances,  but  specially  as  a 
consequence  of  hydronephrosis,  and  of  the 
different  forms  of  Bright's  disease.  In  hydro- 
nephrosis the  atrophy  commences  in  the 
cones,  and  spreads  to  the  cortical  substance. 
In  all  the  forms  of  Bright's  disease  it  com- 
mences at  the  surface  and  spreads  inwards. 
In  hydronephrosis  atrophy  is  a  result  of  the 
pressure  of  the  I'enal  secretion,  as  it  accumu- 
lates in  the  dilated  pelvis  and  within  the 
tubules.  In  inflammatory  Bright's  disease 
it  is  due  to  interstitial  changes,  and  the 
gradual  absorption  of  the  contents  of  the 
occluded  uriniferous  tubules.  In  cirrhotic 
Bright's  disease  it  is  a  consequence  of  the 
contraction  of  the  hy|5ertrophied  fibrous 
stroma,  and  the  consequent  destruction  of 
vessels  and  secreting  structures.  In  the 
waxy  or  albuminoid  form  it  is  due  to  the 
molecular  absorption  of  the  hyaline  material 
and  altered  cells  which  occupy  the  ui-inifer- 
ous  tubules,  as  a  consequence  of  the  degenera- 
tion proper  to  the  vessels. 

Anatomical  Characters.  —  Although 
really  atrophied,  the  hydronephrotic  kidney 
appears  large,  and  may  form  a  mass  several 
times  the  size  of  the  normal  kidney.  It  is 
lobulated  on  the  surface,  and  may  often  be 
seen  to  be  Httle  more  than  a  group  of  cysts 
containing  watery  fluid.  In  the  earlier  stages 
no  change  is  observed,  except  flattening  of 
the  cones ;  in  the  later  the  cortical  substance 
also  is  more  or  less  wasted.  This  condition 
is  usually  seen  only  on  one  side,  the  other 
kidney  being  natural,  or  somewhat  hyper- 
trophied. 

Atrophy  from  inflammatory  Bright's  dis- 
ease is  rarely  far  advanced  when  the  fatal 
result  occurs.  Both  kidneys  are  affected,  : 
and  usually  to  the  same  extent.  The  capsule 
strips  off  readily.  The  surface  presents  a 
finely  granular  appearance.  On  section,  the 
cortical  substance  is  foimd  relatively  di- 
minished. Many  of  the  tubules  are  occupied 
by  sebaceous-looking  material.  Many  of  them 
are  diminished  in  size,  and  irregular  in  out- 
Une  from  absorption  of  their  contents.  The 
stroma  is  relatively  increased,  the  vessels  are 
httle  altered. 

In  the  cirrhotic  form  the  atrophy  is  often 
more  advanced,  and  is  commonly  equal,  or 
nearly  so,  on  the  two  sides.  The  capsule  is 
adherent,  the  surface  granular  and  uneven. 
On  section,  the  cortical  substance  appears 
diminished,  and  it  often  contains  many  cysts. 
On  microscopic  examination  the  fibrous 
stroma  is  found  markedly  increased,  many 
of  the  tubules  and  vessels  are  destroyed, 
while  the  smaller  arteries  are  thickened. 

In  the  waxy  or  albuminoid  form  the  kid-  ( 


nays  have  in  some  cases  been  found  greatly 
and  nearly  equally  diminished  in  size.  The 
capsule  strij^s  off  readily;  the  sm'face  is  finely 
granular.  On  section  the  cortical  substance 
is  found  diminished,  the  degenerated  Mal- 
pighian  bodies  remaining  singularly  pro- 
minent, especially  towards  the  surface,  the 
stroma  appearing  relatively  somewhat  in- 
creased, and  the  hyaUne  contents  of  the 
tubules  in  process  of  absorption. 

Symptoms. — No  definite  group  of  symptoms 
indicate  the  existence  of  atrophy.  Those  met 
with  in  the  atrophic  stages  of  the  different 
affections  are  described  under  each  disease. 

Partial  Atrophy  of  the  Kidney  re- 
sults ft-om  embolism,  new-formations,  and 
other  like  causes  ;  and  is  m  many  instances 
imattended  by  symptoms. 

8.  Kidney,  Cirrhotic. — See  Bright's 
Disease. 

9.  Kidney,  Congestion  of.— -See  18. 
Kidney,  Hyperaemia  of. 

10.  Kidney,  Cystic  Disease  of. — De- 
finition.—A  chronic  morbid  state  of  the 
kidnej',  caused  by  conditions  not  fully  ascer- 
tained ;  characterised  in  some  cases  by  no 
symptoms,  in  others  by  the  presence  of  tu- 
mours, and  by  symptoms  resembhng  those 
of  the  cirrhotic  form  of  Bright's  disease ; 
resulting  in  jtermanent  change ;  and  not 
amenable  to  treatment.  The  formation  of 
cysts  in  the  kidney  may  be  unimportant, 
either  from  the  small  number  of  cysts,  or 
firom  the  co-existence  of  much  graver  disease 
of  the  kidney  ;  but  it  may  constitute  a  serious 
disease. 

^Etiology. — Nothing  is  known  as  to  the 
causes  of  cystic  degeneration  of  the  kidneys. 
It  may  be  congenital,  or  may  come  on  during 
adult  life.  The  mode  of  origin  of  the  cysts 
appears  to  be  from  the  dilatation  above  ob- 
structed points  in  the  course  of  the  urinifer- 
ous tubules,  or  at  their  points  of  origin  in  the 
Malpighian  bodies.  Sometimes  the  cysts  are 
new-formations  in  connexion  with  epithe- 
lium ;  and  sometimes  they  arise  from  the 
fibrous  stroma  of  the  organ. 

Anatomical  Characters.  —  Eenal  cysts 
vary  greatly  in  size,  from  mmute,  ahnost 
microscopic,  cavities,  to  spaces  capable  of 
holding  several  pints  of  fluid.  The  true 
cystic  kidney  is  large  ;  its  siurface  is  uneven, 
and  in  colom*  it  resembles  a  piece  of  con- 
glomerate. The  capsule  strips  off,  but  often 
with  some  difficulty.  On  section  its  substance 
is  foimd  replaced  by  multitudes  of  cysts, 
scarcely  any  proper  tissue  remaining.  The 
contents  may  be  watery,  or  contain  urinary 
constituents,  or  are  tinged  with  blood,  or 
sometimes  are  gelatinous  or  coUoid. 

Symptoms. — In  many  cases  cystic  disease 
of  the  kidneys  is  unattended  by  any  symp- 
toms ;  and  even  when  the  disease  is  extensive 
and  severe  there  are,  as  a  rule,  no  constitu- 
tional symptoms  until  the  case  draws  near 
its  termination.   Among  local  signs  the  most 
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important  is  enlargement  of  the  organs,  which 
may  sometimes  be  made  out  by  means  of 
palpation  and  percussion,  in  cases  which  are 
advanced,  and  in  emaciated  subjects.  Both 
organs  are  generally  equally  enlarged.  The 
urine  is  secreted  in  natural  or  in  excessive 
quantity ;  its  specific  gravity  is  low ;  and  it 
contains  albumin,  and  sometimes  blood.  The 
termination  of  these  cases  is  not  infrequently 
abrupt,  with  uraemic  convulsions  and  coma. 

Diagnosis. — The  points  which  are  of  im- 
portance are  the  presence  of  bilateral  tumour; 
with  copious  discharge  of  urine  of  low  specific 
gravity,  or  containing  albumin. 

Prognosis. — The  prognosis  is  always  un- 
favourable. 

Treatment. — Treatment  can  be  directed 
only  to  the  rehef  of  symptoms. 

11.  Kidney,  Dropsy  of.  — This  is  a 
synonym  for  hydronephrosis,  in  which  urine, 
more  or  less  altered,  accumulates  in  the  renal 
pelvis,  as  the  result  of  obstruction  of  the 
ureter.    See  Hydronephrosis. 

12.  Kidney,  Embolism  of. — The  im- 
paction of  emboh  in  the  branches  of  the 
renal  arteries  gives  rise  to  various  lesions,  of 
which  the  most  common  is  the  haemorrhagic 
infarction ;  next  to  this  inflammation  and 
secondary  abscesses ;  and  more  rarely  gan- 
grenous inflammation.  These  affections  often 
do  not  manifest  themselves  during  hfe  by  any 
distinct  symptoms ;  or  their  existence  may 
be  revealed  by  sudden  albuminuria  and 
hsematuria,  and  sometimes  by  general  con- 
stitutional disturbance  and  local  pain. 

Etiology. — The  chief  cause  of  renal  em- 
boHsm  is  disease  of  the  valves  of  the  heart. 
The  emboli  may  be  composed  of  coagulated 
fibrin;  or  of  fragments  of  the  tissue  of  the 
valve,  which  have  been  separated  by  ulcera- 
tion. More  rarely  emboHsm  is  caused  by 
fibrin  which  has  coagulated  between  the 
meshes  of  the  fleshy  columns  of  the  heart, 
or  by  coagula  which  have  formed  on  the 
roughened  inner  coat  of  arteries.  Among 
the  remoter  causes  are  those  of  endocarditis 
and  endarteritis.  This,  in  so  far,  corresponds 
with  the  name  which  Eayer  appUed  to  these 
infarctions — ■' rheumatismal  nephritis.' 

Anatomical  Characters. — (a)  Of  hcemor- 
rhagic  infarction.  —  This  may,  for  conve- 
nience, be  described  as  passing  through  three 
stages:  (1)  that  of  red  consolidation ;  (2)  that 
of  fawn-colom-ed  transformation ;  and  (3)  that 
of  absorption  or  atrophy.  The  form  of  the 
masses  is  usually  conical,  or,  as  seen  on 
section,  wedge-shaped,  the  base  being  to- 
wards the  surface.  At  first  a  patch  is  deeply 
congested,  and  presents  a  dark  red  colour. 
On  microscopic  examination  the  vessels  are 
found  congested,  many  ruptured  ;  and  blood 
is  extravasated  into  the  tubules.  In  the 
second  stage  this  redness  has  passed  away ; 
a  buff  or  fawn-coloured  mass  represents  the 
red  patch  of  the  earUer  stage.  On  micro- 
scopic examination  the  cells  of  the  tubiiles 


are  foimd  to  be  destroyed,  and  within  them, 
as  well  as  in  the  stroma,  blood-pigment  may 
be  found.  In  the  third  stage  there  is  com- 
monly a  depression  of  the  surface  of  the 
organ ;  and,  on  section,  what  had  been  the 
Conical  patch  is  represented  by  a  fibrous 
cicatrix. 

(6)  Of  abscesses. — In  certain  cases,  espe- 
cially in  the  course  of  pyaemia,  emboli  lead 
to  the  formation  of  abscesses.  Such  abscesses 
wUl  be  found  throughout  the  kidney,  and  may 
be  traced  in  various  stages,  which  might  be 
described  as  red  consoUdation,  ashy-grey  con- 
solidation, and  suppturation.  In  this  condition 
the  clot  wiU  not  be  found  at  the  apex  of  the 
cone  of  disease,  but  imbedded  within  it.  Be- 
tween the  simple  infarction  and  the  abscess 
there  is  an  intermediate  state — a  certain  de- 
gree of  suppuration  occurring  at  the  margin 
of  the  affected  area. 

(c)  Of  gangrenous  patches.  —  In  conse- 
quence of  the  impaction  of  an  embolus, 
though  very  rarely,  gangrene  of  the  affected 
district  occurs,  with  more  or  less  suppuration. 

Symptoms. — The  symptoms  of  the  embolic 
infarction  in  the  kidney  are  often  very  indis- 
tinct, but  the  condition  may  sometimes  be 
diagnosed.  For  example,  if  in  a  case  of  val- 
vular disease  of  the  heart  or  extensive  cal- 
careous affection  of  the  arteries,  sudden  albu- 
mimu-ia  or  hsematuria,  with  some  degree  of 
fever,  and  pain  in  the  region  of  the  kid- 
neys, occurs,  there  is  every  reason  to  con- 
clude that  an  embolus  has  been  impacted. 
This  condition  is  rarely  one  of  importance  in 
the  case,  for  much  graver  maladies  co-exist 
with  it.  The  occmrence  of  embolic  abscess 
in  the  kidney  may  sometimes  be  surmised 
when  sudden  albuminuria  or  hsematm-ia  be- 
comes superadded  to  the  other  symptoms  of 
pyaemia.  Gangrene  of  the  kidney  or  a  por- 
tion of  it  is  not  hkely  to  be  capable  of  dia- 
gnosis during  life. 

Diagnosis.— The  diagnosis  of  renal  infarc- 
tion turns  upon  the  points  above  referred  to. 
It  is  important  to  distinguish  it  from  Bright's 
disease,  and  from  passive  congestion.  Prom 
the  former  it  is  distinguished  by  the  sudden- 
ness of  the  onset,  the  shortness  of  its  dura- 
tion, the  absence  of  renal  dropsy,  and  the 
presence  of  cardiac  or  vascular  disease ;  from 
the  latter  by  the  suddenness  of  its  develop- 
ment, and  by  the  absence  of  signs  of  stasis 
in  other  organs. 

Prognosis. — The  prognosis  in  cases  of  in- 
farction is  favourable  so  far  as  the  kidneys 
and  thefr  functions  are  concerned,  but  im- 
favourable  in  this  respect,  that  there  is  a 
tendency  to  the  impaction  of  emboH  in  other 
more  important  parts,  particularly  in  the 
brain. 

Treatment.  —  No  special  or  particular 
treatment  can  be  directed  to  this  condition. 

13.  Kidney,  Patty  Disease  of.  — 
Definition. — A  chronic  affection  of  the  kid- 
ney, consisting  in  simple  fatty  degeneration 
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•of,  or  infiltration  into,  the  renal  epitheHum, 
without  inflammation ;  characterised  by  no 
symptoms  as  yet,  clearly  ascertained. 

Etiology. — Fatty  kidney  results  in  some 
cases  from  long-contmued  exhausting  dis- 
orders ;  from  senUe  marasmus  ;  from  starva- 
tion ;  from  poisoning  with  phosphorus ;  and 
perhaps  from  excessive  indulgence  in  fatty 
food. 

Anatomical  Characters. — The  kidneys  are 
of  about  the  natural  size,  their  surface  is 
smooth,  and  the  capsule  strips  off  readUy. 
There  is  no  congestion,  and  scarcely  any 
stellate  veins  are  visible.  The  organ  is  more 
soft  and  flexible  than  natural,  and  the  sur- 
face is  mottled  with  munerous  deposits  of 
sebaceous-looking  material.  On  section  the 
relative  size  of  the  cortical  substance  and  the 
cones  is  seen  to  be  preserved  ;  and  beyond  a 
general  pallor  there  is  no  change  except  the 
abundant  deposition  of  sebaceous-looking 
material,  mostly  in  the  tubules  of  the  cortical 
substance,  but  also  in  those  of  the  cones. 

On  examining  a  section  with  a  low  power 
of  the  microscope,  the  characteristic  fatty 
opacity  is  well-marked,  and  by  careful  scru- 
tiny it  may  be  generally  made  out  that  the 
fatty  material  is  not  in  the  canal  of  the  tubifle, 
but  within  the  epithelial  cells.  The  Mal- 
pighian  bodies,  the  vessels,  and  the  stroma,  i 
under  a  higher  power,  appear  natural ;  and, 
in  transverse  section  of  the  tubules,  a  clear 
lumen  may  be  made  out.  It  will  thus  be 
observed  that  there  is  no  inflammatory  de- 
squamation of  the  cells,  nor  exudation  filling 
up  the  lumen  of  the  tube. 

Symptoms. — Little  is  known  of  the  clinical 
featm-es  of  this  afl'ection.  But  the  quantity 
of  the  urine  appears  to  be  diminished.  There 
is  certainly  no  albuminuria,  and  apparently 
no  other  important  change  in  its  compo- 
sition. Dr.  Lang,  of  Dorpat,  has  shown  that 
a  little  free  oil  is  sometimes  found  in  the 
urine. 

Diagnosis.  —  It  is  scarcely  possible  to 
diagnose  this  afl'ection  with  certainty ;  but 
diminution  of  the  urine,  without  albuminuria, 
and  with  the  presence  of  oil  in  the  urine, 
especially  if  associated  with  the  signs  of  fatty 
liver,  and  with  any  of  the  known  causes  of 
fatty  degeneration,  may  lead  to  the  establish- 
ment of  the  diagnosis. 

Prognosis.  —  The  renal  affection  is  not 
generally  an  important  element  in  the  pro- 
gnosis, other  conditions  of  more  importance 
being  present. 

Treatment. — General  tonic  treatment,  and 
the  removal  of  the  cause  when  knovra,  are 
the  only  indications.  j 

14.  Kidney,  Gouty. — This  is  a  form  of 
contracted  granular  kidney,  occurrmg  in 
gouty  subjects,  and  attended  with  the  deposit 
of  urates  in  the  renal  tubules.  See  Bright's 
Disease  ;  and  Gout. 

15.  Kidney,  Granular. — A  synonym  for 
a  chronic  form  of  Bright's  disease,  where  the 


kidney  presents  a  granular  apj)earance.  See 
Bright's  Disease. 

16.  Kidney,  Haemorrhage  in  con- 
nexion with.  —  Blood  may  escape  into 
the  substance  of  the  kidney,  as  the  result  of 
embolism  or  injury ;  into  the  tubules,  giving 
rise  to  blood-casts ;  or  into  the  renal  pelvis, 
especially  from  injury  to  the  mucous  lining 
by  calculi.  The  only  diacjuostic  indication  of 
this  event  is  the  presence  of  blood  in  the 
urine,  intimately  mixed  with  it,  or  sometimes 
in  clots.  A  coagulum  of  blood  may  block  up 
the  ureter.  See  HiEMATURiA;  and  Hemo- 
globinuria. 

17.  Kidney,  Hydatid-Disease  of. — 
Definition. — A  chronic  parasitic  disease  of 
the  kidney,  caused  by  the  reception  into  the 
system  of  the  ova  of  the  Taenia  echinococcus, 
and  the  development  in  the  kidney  of  the 
corresponding  cystic  form ;  consisting  in  the 
formation  of  hydatid  cysts — '  echinococcus 
hominis ' — in  the  substance  of  the  organ ; 
characterised  in  some  cases  by  no  symptoms, 
in  others  by  renal  tumom-,  or  by  the  dis- 
charge of  cysts  with  the  urine,  after  symptoms 
resembling  those  of  renal  calculus ;  and 
resulting  sometimes  in  recovery,  sometunes 
in  death,  either  by  perforation  into  the  luiig, 
intestine,  or  other  part,  or  by  suppuration. 

Etiology. — See  Entozoa. 

Anatomical  Characters. — The  affected 
organ  is  enlarged,  sometimes  greatly.  It  is 
often  connected  by  adhesions  to  neighbom'ing 
parts.  A  globular  tumour  projects  from  the 
siu-faee,  and  extends  into  the  substance  of  the 
kidney,  inducing  corresponding  atrophy.  The 
cyst  has  an  outer  covering  of  fibrous  tissue 
derived  from  the  organ ;  and  an  inner  coat — - 
the  cyst  proper,  which  may  be  barren,  that 
is,  devoid  of  daughter-cysts,  or  may  contain 
within  it  numerous  smaller  cysts  and  pro- 
cesses growing  inwards  fi-om  the  walls,  con- 
taining scolices  which  may  give  origin  to  the 
corresponding  tape-worm.  In  either  case 
the  cyst-wall  is  somewhat  tensely  expanded 
by  a  clear  liquid,  rich  in  chloride  of  sodium. 
The  cyst  enlarges  gradually,  and  may  burst 
in  various  directions,  but  most  frequently 
into  the  pelvis  of  the  kidney,  or  into  the 
lungs  and  bronchi.  Sometimes  suppuration 
of  the  cyst  occurs,  and  accordingly  one  finds 
on  post-mortem  examination  the  remains  of 
a  shrivelled  and  sunken  cyst,  with  caseated 
contents,  in  which  are  imbedded  remains  of 
daughter-cysts  and  booklets  from  tlie  scolices. 

Symptoms. — The  course  of  hydatid- disease 
of  the  kidney  is  always  chronic.  It  maj'  be 
prolonged  for  many  years.  The  advance  is 
insidious.  Attention  is  sometimes  drawn 
first  to  the  presence  of  a  tumom-,  sometimes 
to  the  evidences  of  its  rupture.  When  rup- 
ture takes  place  into  the  pelvis  of  the  kidney, 
daughter-cysts  passing  along  the  ureter  give 
rise  to  symptoms  resembling  those  of  renal 
colic  ;  but  the  discharge  of  the  cysts,  and  the 
results  of  the  microscopic  examination,  reveal 
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the  true  cause  of  the  irritation.  After  such 
a  discharge  the  cyst  may  atrophy ;  sometimes 
it  happens  that  a  second  or  even  a  third  dis- 
charge occurs  after  a  shorter  or  longer  inter- 
val. When  the  discharge  is  by  the  lung, 
pain  and  cough  occur,  due  to  irritation  of  the 
pleura ;  then  the  expulsion  of  the  hydatids 
takes  place ;  sometimes  this  also  results  quite 
favourably.  The  special  features  of  a  hydatid 
tumour  are  its  globular  form  and  its  elasticity. 
When  sui^puration  occurs,  fever  supervenes, 
attended  with  local  pain. 

Diagnosis. — The  diagnosis  of  hydatid  of 
the  kidney  depends  upon  the  presence  of  a 
tumour  of  a  special  kind ;  and  is  made  cer- 
tain by  the  discharge  of  cysts  or  booklets. 

Prognosis.  —  The  prognosis  is  always 
doubtful. 

Treatment.  —  Medicine  is  of  no  avail. 
The  best  treatment  is  the  removal  of  the 
fluid  contents  of  the  cyst  by  aspiration. 
When  such  removal  is  successfully  effected, 
the  parasites  in  many  instances  die,  and  the 
cyst  shrivels  up. 

18.  Kidney,  Hypersemia  of. 

Definition. — An  acute  or  chronic  affection 
of  the  kidney,  consisting  in  active  or  passive 
congestion  of  its  vessels,  with  secondary 
changes ;  characterised  by  the  appearance  of 
albumin,  and  sometimes  of  blood  and  of  hya- 
line tube-casts  in  the  urine,  the  quantity  of 
urine  being  generally  diminished,  and  its 
specific  gravity  natural ;  resulting  in  recovery 
if  the  cause  be  removed,  but  in  the  passive 
form  commonly  continuing  or  recurring  till 
the  fatal  result  is  induced,  partly  by  the 
original,  and  partly  by  other  causes. 

Etiology. — Active  congestion  —  that  is, 
congestion  due  to  increased  influx  of  arterial 
blood — may  be  caused  by  inflammation  ;  by 
various  blood-poisons,  such  as  those  of 
scarlet  fever,  measles,  typhus ;  and  by  some 
medicinal  substances,  such  as  cantharides, 
turpentine,  cubebs  ;  also  probably  by  agencies 
which  paralyse  the  muscular  fibres  of  the 
smaU  arteries — as  is  sometimes  seen  in  the 
course  of  exophthalmic  goitre,  or  which  in- 
crease the  blood-pressure  in  the  renal  arteries. 
Passive  congestion,  which  implies  congestion 
due  to  hindrance  to  the  efliux  of  venous 
blood  from  the  organ,  may  be  caused  by  any 
obstruction  to  the  circulation.  It  is  most 
commonly  met  with  in  cases  of  cardiac 
disease  where  the  right  chambers  of  the 
heart  are  dilated.  It  also  results  from  such 
diseases  of  the  lungs  as  are  followed  by  dila- 
tation of  the  right  side  of  the  heart — for 
example,  emphysema.  It  also  sometimes 
arises,  though  much  more  rarely,  fi-om 
obstruction  in  the  course  of  the  inferior  vena 
cava,  or  in  the  renal  veins,  as  from  pressure 
of  aneurysmal  or  other  tumom-s,  or  fi-om  the 
formation  of  a  thrombus. 

Anatomical  Characters. — In  the  active 
form  of  renal  hyperaemia,  the  anatomical 
changes  are  probably  less  marked  after  death 


than  during  life.  The  kidneys  are  generally 
of  fully  the  normal  size ;  the  capsule  strips 
ofif  readily  ;  and  the  surface  is  smooth.  On 
section  the  vessels  are  found  congested ;  the 
Malpighian  bodies  frequently  standing  out 
prominently,  being  distended  with  blood. 
The  vessels  of  the  cones  are  also  overfilled. 
More  or  less  evidence  of  inflammatory  change 
is  to  be  found  in  the  tubules,  the  epithelium 
being  granular  and  opaque,  and  the  lumen 
of  the  tubules,  especially  those  of  the  cones, 
being  fiUed  up  with  coagulated  fibrin.  Blood 
is  sometimes  found  extravasated  into  the 
convoluted  tubules.  The  stroma  is  unaltered. 
Sometimes  there  is  congestion  of,  or  even 
extravasation  into,  the  mucous  membrane  of 
the  pelvis  of  the  kidney  and  of  the  ureter.  In 
passive  congestion  the  anatomical  changes 
are  more  marked,  and  vary  with  the  duration 
and  intensity  of  the  affection.  In  the  slighter 
forms,  or  in  those  of  short  continuance,  the 
kidney  is  of  fuUy  the  natural  size ;  its 
capsule  strips  off  readUy  ;  the  surface  of  the 
organ  is  smooth ;  and  there  is  evidence  of 
congestion.  On  section,  the  congestion  is 
seen  to  occupy  the  veins  and  the  Malpighian 
bodies;  sometimes  there  are  evidences  of 
extravasation  of  blood ;  and  sometimes  fibrin- 
ous coagula  are  found  in  the  tubules. 

In  the  more  chronic  forms,  although  the 
capsule  strips  off  readily,  the  surface  is  some- 
what uneven  ;  congestion  is  still  marked  on 
the  surface,  but  scarcely  so  distinctly  as  in 
the  earher  stage.  On  section  the  organ  feels 
firmer  than  natural ;  it  is  in  a  condition 
which  may  be  best  described  by  the  term 
'  induration.'  Its  small  veins  and  Malpighian 
bodies  are  dilated  and  full  of  blood;  the 
fibrous  stroma  is  relatively  increased, 
especially  towards  the  surface  of  the  organ ; 
some  of  the  tubules  are  wasted,  some  are 
blocked  up  with  exuded  material,  and  some 
exhibit  evidence  of  disintegration  and  fatty 
degeneration  of  the  epithelium.  The  con- 
dition of  the  stroma  thus  approaches  that  of 
cirrhosis  of  the  kidney  ;  the  condition  of  the 
tubules  approaches  that  of  inflammation. 
There  is  no  definite  boundary  hne  between 
the  conditions  anatomically ;  stiU  the  combi- 
nation of  the  changes  confirms  the  inference 
which  must  be  drawn  from  the  study  of  the 
clinical  history,  that  these  hypereemic  changes, 
though  approaching  to,  are  not  identical  with, 
the  processes  properly  included  under  the 
term  'Bright's  disease.' 

Symptoms. — The  symptoins  of  active  con- 
gestion are  the  presence  oi  albumin  in  the 
urine,  occasionally  accompanied  by  hyaline 
tube-casts,  and  sometimes  by  blood  in  greater 
or  less  quantity.  It  occurs  commonly  as  a 
transient,  or  occasionally  as  a  recurring  con- 
dition ;  and,  unless  when  it  betokens  a  com- 
mencing inflammatory  action,  is  rarely  of 
much  practical  importance. 

In  passive  congestion  albuminuria  is  again 
the  leading  symptom ;  the  urine  is  generally 
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somewhat  reduced  in  quantity,  of  about  nor- 
mal specific  gravity,  often  of  acid  reaction, 
depositing  urates.  The  amount  of  urea  is 
little  below  the  normal.  Tube-casts  are 
usually  scanty,  and  may  be  wanting ;  when 
present  they  are  hyaline  or  sometimes  bloody, 
and  occasionally  contain  altered  epithelium. 

Diagnosis. — The  question  relating  to  dia- 
gnosis, which  is  of  most  practical  importance, 
lies  between  hyperfemia  and  inflammatory 
Bright's  disease.  In  making  this  distinction, 
the  points  to  which  we  have  to  attend  are  the 
general  condition  of  the  patient,  in  respect  to 
the  possible  causes  of  such  an  affection,  the 
presence  of  cardiac  or  pulmonary  disease, 
or  of  venous  obstruction.  In  congestive 
affections  the  urine  is  scanty,  as  it  often  is 
in  Bright's  disease,  but  it  is  of  high  colour, 
of  natural  specific  gi'avity,  and  rarely  con- 
tains blood,  renal  epithelium,  or  tube-casts. 

Prognosis. — The  prognosis  depends  en- 
tirely upon  the  conditions  inducing  the  con- 
gestion. In  the  active  form  it  usually 
rapidly  stibsides ;  in  the  passive  form,  it  is 
persistent,  or  at  best,  if  temporarily  got  rid 
of,  is  almost  sure  to  recur. 

Treatment. — When  the  renal  congestion 
is  very  intense,  dry  cupping,  local  blood- 
letting, the  hot  air  or  the  warm  vapour  bath, 
or  warm  applications  over  the  kidneys,  may  i 
be  indicated ;  but  the  treatment  is  mostly 
that  of  the  diseases  which  are  inducing  the 
congestion.  Thus,  in  the  case  of  cardiac 
disease  digitalis  and  iron,  in  the  case  of  pul- 
monary disease  digitalis  with  squill,  and,  if 
necessary,  a  little  blue  piU  or  carbonate  of 
ammonium,  are  indicated.  The  general  man- 
agement should  be  that  proper  to  the  ob- 
structive disease  which  has  induced  the 
congestion. 

19.  Kidney,  Hypertrophy  of. — True 
hypertrophy,  that  is  to  say,  increase  of  all  , 
the  elements,  or  of  the  essential  elements 
of  the  kidney,  occiu's  only  in  one  organ  as 
a  rule,  and  that  by  way  of  compensation  for 
atrophy  of  the  other. 

Simple  increase  of  bulk  of  the  kidneys 
often  results  to  a  certain  extent  from  conges- 
tion, inflammation,  the  various  forms  of 
Bright's  disease,  new-formations,  and  accu- 
mulation of  the  secretion. 

Anatomical  Chakacters. — These  present 
no  peculiarity  beyond  the  enlargement,  the 
organ  weighing  sometimes  eight  or  nine 
ounces,  the  renal  artery  and  vein  being  pro- 
portionately enlarged,  with  a  corresponding 
coarseness  of  structm-e. 

Symptoms. — Hypertrophy  of  the  kidney  is 
without  symptoms,  but  it  might  so  happen 
that  the  enlargement  of  the  organ  could  be 
detected  on  physical  examination. 

20.  Kidney,  Infarction  in. — See  12. 
Kidney,  Embolism  of. 

21.  Kidney,  Inflammations  of. — In- 
flammation of  the  kidneys  and  their  pelves 
presents  many  varieties.   The  kidneys  them- 


selves exhibit,  first,  tubular  inflammation, 
acute  or  chronic ;  second,  inflammation  of 
the  stroma,  acute  or  chronic ;  third,  suppura- 
tive inflammation  of  the  substance  of  the 
organ,  septic  or  non-septic.  The  renal  pelvis 
is  also  liable  to  acute  or  chronic  inflamma- 
tion. It  will  serve  no  useful  piu'pose  to  discuss 
these  in  a  general  article,  and  therefore  the 
reader  is  referred  to  the  several  special  arti- 
cles. See  Bright's  Disease  ;  28.  Kidney, 
Suppiu-ative  Inflammation  of ;  and  22.  Kid- 
ney, Inflammation  of  Pelvis  of. 

22.  Kidney,  Inflammation  of  Pelvis 
of. — Synon.  :  Pyelitis ;  Fr.  Pyelite ;  Ger. 
Nierenhechenentsiindung. 

Definition. — An  acute  or  chronic  disease 
of  the  pelvis  of  the  kidney,  caused  by  ex- 
tension of  inflammation  or  irritation  from 
the  neighbouring  parts,  by  renal  calculus, 
by  cold,  or  by  blood-poisoning;  consisting 
in  inflammation  of  the  mucous  membrane, 
frequently  associated  with  changes  in  the 
other  coats  and  in  neighbouring  parts ;  cha- 
racterised by  the  presence  of  mucus  or  pus 
in  the  secretion,  with  local  pain,  and  more 
or  less  constitutional  disturbance ;  sometimes 
resulting  in  recovery,  sometimes  in  long- 
continued  illness,  and  occasionally  in  death. 

JiItiology. — Pyelitis  is  caused  by  : — (1)  ex- 
tension of  inflammation  from  neighbom-ing 
parts  of  the  urinary  tract — sometimes  from 
the  kidneys,  sometimes  from  the  bladder ; 
(2)  stagnation  and  decomposition  of  the  urine 
in  the  renal  pelvis;  (3)  mechanical  irritation, 
as  from  calculi  and  gravel ;  (4)  exposure  to 
cold  ;  (5)  certain  blood-poisons,  such  as  those 
of  septicemia,  diphtheria,  and  typhus ;  and 
(6)  the  action  of  certain  other  poisons. 

Anatomical  Characters. — Three  types  of 
pyeUtis  may  be  recognised,  namely  : — {a)  the 
acute ;  (6)  the  chronic  ;  and  (c)  the  cal- 
culous. 

{a)  Acute. — The  mucous  membrane  is  con- 
gested, and  its  surface  coated  with  mucus, 
sometimes  with  a  bloody,  sometimes  with  a 
diphtheritic,  layer.  The  membrane  itself 
may  be  more  or  less  extensively  destroyed ; 
and  the  characteristic  tailed  epithehal  cells  of 
the  pelvis  of  the  kidney  may  be  thrown  off  in 
large  numbers.  Besides  these  cells,  the  cavity 
contains  mucus  or  muco-piu'ulent  material 
in  quantity. 

(S)  Chronic. — In  this  condition  the  mucous 
membrane  is  much  thickened,  often  of  a  slate- 
grey  colom-,  with  ecchymoses,  and  sometimes 
with  ulcerative  abrasions  of  the  surface.  The 
other  coats  of  the  pelvis  and  the  ureter  may 
also  be  distinctly  thickened,  and  the  lumen  of 
the  ureter  may  be  more  or  less  narrowed.  The 
cavity  contains  purulent  material,  with  debr  is 
of  broken-down  mucous  membrane;  and 
sometimes,  the  ureter  being  obstructed,  great 
accumulation  of  pus  takes  place,  so  as  to 
expand  the  pelvis  and  lead  to  partial  atrophy 
of  the  kidney  {pyonephrosis). 

(c)  Calculous. — In  this  form  the  mucous 
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membrane  may  present  either  of  the  condi- 
tions above  described,  but  one  always  finds 
mingled  with  the  other  contents  calcuH  of 
greater  or  less  size. 

Symptoms. — The  symptoms  of  acute  pyeHtis 
may  be  either  well-defined  or  masked.  There 
may  be  uneasiness  or  acute  pain  in  the  loias 
and  along  the  line  of  the  ureter ;  sometimes 
distinct  rigors,  with  other  febrile  symptoms, 
occur ;  and  the  urine  is  cloudy,  depositing 
mucus  or  muco-purulent  material,  or  some- 
times blood.  The  most  characteiistic  feature 
is  the  presence  in  the  urine  of  the  angular 
tailed  cells  which  line  the  pelvis  of  the 
kidney.  The  condition  may  gradually  sub- 
side, or  may  become  chronic ;  or  in  rare 
cases,  and  where  important  compUcations 
exist,  it  may  prove  fatal. 

In  chronic  pyelitis  there  is  often  an  aching 
feeling,  or  well-defined  pain,  in  the  region  of 
the  ureters.  There  is  constitutional  disturb- 
ance, debility,  fever,  hectic ;  the  urine  is 
opaque,  and  deposits  pus — generally  grey, 
sometimes  tinged  with  blood.  This  condi- 
tion may  go  on  for  long  periods,  sometimes 
terminating  in  recovery,  but  often  persisting 
and  proving  fatal  by  exhaustion,  by  extension 
to  the  kidney-substance  or  to  the  surroimd- 
ing  cellular  tissue,  or  by  concomitant  com- 
plications. 

The  calctdous  differs  from  the  other  forms 
in  respect  of  its  cause  ;  and  in  being  attended 
by  more  pain,  by  more  tendency  to  haemor- 
rhage, and  sometimes  by  the  presence  of 
crystals,  gravel,  or  calculi  in  the  deposit. 

If  the  escape  of  the  pus  should  be  pre- 
vented in  any  of  the  three  forms  of  pyelitis, 
owing  to  obstruction  of  the  ureter,  and  pyo- 
nephrosis result,  a  fulness  or  flvictuating 
tumour  may  be  detected  in  the  renal  region, 
and  this  in  some  instances  subsides  at  in- 
tervals, with  a  copious  discharge  of  pus  in 
the  urine. 

Diagnosis. — From  cystitis,  pyelitis  k  dis- 
tinguished by  the  absence  of  vesical  pain, 
and  of  frequent  calls  to  micturition  ;  and  by 
the  presence  of  the  lumbar  uneasiness,  and 
the  more  intimate  admixture  of  the  foreign 
materials  with  the  secretion.  From  renal 
inflammation  it  is  distinguished  by  the  ab- 
sence of  tube-casts ;  the  seat  of  the  pain ; 
and  the  presence  of  the  characteristic  ceUs 
of  the  renal  pelvis.  From  strumous  kidney 
it  is  sometimes  almost  impossible  to  differen- 
tiate simj^le  pyelitis.  Indeed,  the  two  condi- 
tions are  not  infrequently  associated  together ; 
but  the  presence  of  other  evidences  of  stru- 
mous disease,  the  enlargement  of  one  or  both 
kidneys,  and  the  discharge  of  copious  debris, 
in  addition  to  the  pus,  often  suffice  to  dis- 
tinguish the  one  from  the  other. 

Prognosis.  —  In  the  shghter  and  acute 
forms  of  pyeHtis,  the  prognosis  is  generally 
favourable.  In  the  chronic  variety  it  must 
always  be  guarded,  the  amount  of  danger 
being  determined  in  some  measure  by  the 


cause,  the  constitutional  conditions,  and  the 
complications. 

Tkeatment. — The  first  essential  is  that  the 
patient  should  have  rest,  and  that  the  urinary 
secretion  should  be  copious  and  bland.  In 
order  to  secure  these  ends,  a  diet  largely  com- 
posed of  milk  and  simple  diluents,  or  in  some 
cases  exclusively  of  milk,  and  the  avoidance 
of  stimulating  foods  and  drinks,  are  to  be 
insisted  on.  As  to  medicine,  if  the  urine  be 
excessively  acid,  alkalis  should  be  adminis- 
tered; if  it  be  alkaline,  mineral  acids,  or  ben- 
zoic acid,  or  a  benzoate  should  be  given. 
Various  remedies  which  appear  to  diminish 
irritation,  such  as  uva  ursi.  pareira  brava, 
buchu,  triticum  repens:  copaiva,  and  sandal- 
wood oil,  ought  to  be  employed.  In  the  more 
acute  cases  the  application  of  poultices  to 
the  loins,  and  the  internal  administration  ol 
henbane  or  opium,  or  morphine  hypodermic- 
ally,  are  to  be  recommended. 

In  the  chronic  forms  oi  pyelitis  a  similar 
line  of  treatment  should  be  perseveringly 
followed ;  and  in  cases  which  owe  their 
origin  to  the  presence  of  calculi,  the  remedies 
appropriate  to  the  diathetic  condition  should 
be  employed.  Astringents  may  possibly  be 
useful  m  checking  too  copious  a  discharge 
of  pus. 

In  calculous  pyelitis  our  first  effort  must 
be  tc  obtain  the  removal  of  the  calculus  by  a 
copious  flow  of  urine,  and  to  prevent  the  for- 
mation of  others  by  correcting  the  faults  of  the 
system  to  which  their  formation  is  due.  But 
if  we  are  imable  to  get  rid  of  them,  surgical 
interference  is  fully  warranted,  and  in  many 
cases  this  suffices  at  once  to  relieve  the 
accumulation  of  pus,  and  get  rid  of  the 
calcitli. 

23.  Kidney,  Malformations  of.— The 

commonest  malformation  of  the  kidneys  is 
lobulation,  which  is  a  relic  of  the  foetal 
condition.  Next  comes  the  undue  develop- 
ment of  one  organ.  Sometimes  there  are 
two  pelves  belonging  to  each  kidney,  or  two 
ureters.  A  not  very  rare  anomaly  is  the 
horse-shoe  kidney,  which  consists  simply  in 
the  union  of  the  two  kidneys,  by  a  band  of 
renal  tissue,  at  either  end,  usually  the  lower. 
This  abnormality  is  often  attended  by  ano- 
malies in  the  arrangement  of  the  ureters  and 
vessels.  A  very  rare  condition  is  that  in 
which  there  is  a  central  miion  between  the 
two  organs,  owing  to  the  development  of 
supplementary  renal  structure  opposite  their 
pelves.  None  of  these  malformations  lead  to 
any  important  symptoms,  except  by  pressure 
upon  the  duct  or  vessels,  tmder  superadded 
ikbnormal  conditions  of  the  organs  themselves, 
or  of  neighbouring  parts. 

24.  Kidney,  Malignant  Disease  of. — 
Definition. — A  chronic  disease  of  the  kidney, 
caused  by  the  circumstances  which  induce 
cancer  elsewhere ;  consisting  in  the  forma- 
tion of  nodules  of  cancer,  or  the  infiltration 
of  the  organ  with  the  new-formation ;  charac- 
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terised  by  a  renal  tiunour,  cachexia,  and 
frequently  by  alteration  of  the  ui'ine  ;  and 
resulting  in  death. 

MtioIjOgy.— Primary  renal  cancer  arises 
from  causes  not  yet  ascertained.  It  occurs 
at  two  epochs  of  life — namely,  in  early  child- 
hood and  in  adult  age.  Children  imder  four 
years  appear  specially  liable.  The  male  sex 
is  more  frequently  affected  than  the  female  ; 
the  right  kidney  more  commonly  than  the  left. 

Secondary  cancer  of  the  kidney  is  most 
frequently  associated  with  carcinoma  of  the 
liver,  the  stomach,  the  mamma,  the  testicle, 
or  the  uterus  ;  sometimes  of  the  supra-renal 
bodies,  or  the  mesenteric  glands. 

Anatomical  Characters. — All  the  varie- 
ties of  cancer  have  been  met  with  in  the 
kidney,  but  the  medullary  is  by  far  the  most 
common.  It  is  sometimes  primary,  sometimes 
secondary.  The  iwimary  affects  iisuaUy  one 
kidney,  most  commonly  the  right  ;  the  organ 
is  often  much  enlarged,  vreighing  sometimes 
as  much  as  sixteen  or  seventeen  poimds,  and 
this  even  in  young  children.  In  ten  children 
Sir  William  Eoberts  found  the  average 
weight  8f  lbs. ;  in  ten  adults  he  found  it  9| 
lbs.  Such  large  tumours  occupy  a  great  part 
of  the  abdomen,  and  push  the  colon  forward. 
The  cancer  is  in  some  cases  scattered  in 
separate  nodules ;  in  others  it  is  infiltrated 
through  the  mass.  It  commences  always  in 
the  cortical  substance,  and  is  developed  from 
the  fibrous  stroma.  In  the  scattered  cases 
the  remaining  portions  of  the  kidney  are 
quite  soimd.  The  cancer  may  involve  the 
sub-mucous  tissue  of  the  mucous  mem- 
brane of  the  pelvis,  the  lu'eters,  and  the  veins. 
The  lymphatic  vessels  and  glands  also  become 
secondarily  affected.  Sometimes  it  affects 
the  peritonemn  and  colon,  and  it  has  even 
involved  the  skin. 

\Vlien  the  renal  affection  is  secondary,  it 
usually  involves  both  organs,  and  rarely 
leads  to  such  enlargement  as  is  seen  in  the 
primary  disease.  It  occurs  in  the  form  of 
numerous  nodules,  developed  in  the  stroma 
or  along  the  vessels.  The  remaining  renal 
tissue  is  commonly  healthy,  but  it  may  be 
inflamed  or  otherwise  altered. 

Kidney,  Sarcoma  of. — It  is  probable  that 
a  considerable  proportion  of  the  cases  from 
which  the  description  of  carcinoma  of  the 
kidneys  is  drawn  was  really  referable  to  one 
or  other  of  the  varieties  of  sarcoma — either 
the  more  common  alveolar  form,  or  the  rarer 
one  with  striped  musciilar  fibres — rhahdo- 
myoma.  At  the  present  time  it  is  not  pos- 
sible satisfactorily  to  mark  off  a  definite 
clinical  history  of  this  group  of  new-forma- 
tions. 

Symptoms. — The  symptoms  of  primary 
cancer  generally  become  quite  distinct  when 
the  disease  advances,  but  in  the  earlier  stages 
they  are  very  indistinct.  The  iirine  itself  is, 
as  a  rule,  natural  in  quantity,  of  acid  reaction, 
normal  specific  gravity  and  colour ;  but  from 


I  time  to  time  blood  appears,  its  amount  vary- 
ing from  a  mere  trace  to  a  very  serious 
hicmorrhage.  Sometimes  the  blood  is  in 
clots,  and  this  bleeding  may  be  the  earliest 
symptom.  It  occasionally  happens  that  car- 
cinomatous elements  may  be  discovered  in 
the  urinary  deposit,  but  it  is  very  difficult  to 
identify  them. 

Examination  of  the  abdomen  reveals  the 
presence  of  a  tumour,  occupying  and  extend- 
ing from  the  region  of  the  kidney.  The 
tumour  is  generally  nodulated,  of  tolerably 
firm  consistence,  and  duU  on  percussion.  The 
colon  lies  in  front  of  the  mass,  which  is 
caj)able  of  being  tilted  forward  by  pressure 
on  the  renal  region.  When  the  left  kidney 
is  affected,  the  spleen  is  displaced  upwards. 
As  a  rule,  there  is  persistent  constipation,  and 
some  pain ;  together  with  the  general  symp- 
toms of  the  carcinomatous  cachexia. 

Diagnosis. — Carcinoma  of  the  left  kidney 
may  be  confounded  with  enlargement  of  the 
spleen  ;  with  perinephric  abscess ;  perhaps 
sometimes  with  disease  of  the  mesenteric 
glands  ;  or  with  obstruction  of  the  colon,  and 
retention  of  faeces.  From  splenic  tumour  it 
is  distinguished  by  its  lower  position,  by  the 
absence  of  the  splenic  notch,  the  normal 
condition  of  the  blood,  the  presence  of  blood 
in  the  urine,  the  nodulr^ted  character  of  the 
timaour  itself,  and  the  x^osition  of  the  colon 
in  relation  to  it.  From  perinephric  abscess 
cancer  of  the  kidney  is  distinguished  by  the 
absence  of  fever,  and  of  fluctuation  ;  as  well 
as  by  the  less  rapid  advance  of  the  disease. 
From  tumoiu-s  of  the  mesenteric  glands 
renal  cancer  is  distinguished  by  its  situation, 
being  more  towards  the  side  and  the  lumbar 
region.  The  mass  also  is  less  nodular  than 
in  mesenteric  growths,  which  are  composed 
of  groups  of  glands.  From  carcinoma  of  the 
intestine,  with  accumulation  of  faeces  above 
it,  it  is  distinguished  by  the  position  of  the 
mass,  and  by  its  characters  on  palpation  ;  as 
well  as  by  absence  of  the  signs  proper  to  the 
intestinal  disease. 

Carcinoma  of  the  right  kidney  may  be 
confounded  with  tumour  of  the  liver,  especi- 
ally in  children ;  but  the  presence  of  a  space 
of  clear  perciission,  more  or  less  extensive, 
between  the  liver  and  the  tumour,  should 
remove  all  doubt.  If  the  diseased  kidney 
touches  the  liver,  reliance  must  be  placed  on 
the  symptoms  proper  to  renal  or  to  hepatic 
disease  respectively. 

Cancer  of  the  kidney  is  to  be  distinguished 
from  tumour  of  the  ovary  by  its  more  fixed 
position,  and  the  history  of  its  grovrth. 

Prognosis. — The  prognosis  is  in  all  cases 
unfavourable ;  the  duration  varies  with  the 
form  of  cancer. 

Treatment. — Treatment  is,  of  coiu-se, 
merely  palliative — morphine,  belladonna,  hen- 
bane, applied  externally  or  injected  subcu- 
taneously,  to  relieve  pain  ;  ergotin  and  other 
preparations  of  ergot,  acetate  of  lead,  and 
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gallic  acid  to  check  haemorrhage  ;  and  iron 
as  an  astringent  and  blood-tonic.  The  bowels 
require  careful  attention ;  and  sometimes 
there  may  be  so  much  ascites  as  to  warrant 
tapping.  Excision  of  the  affected  organ  may 
be  attempted  in  some  cases. 

25.  Kidney,  Malpositions  of.  —  The 
kidney  may  be  congenitally  displaced,  but 
the  important  anomaly  coming  under  this 
head  is  the  movable  kidney,  which  demands 
special  consideration. 

Definition. — The  movable  kidney  is  a 
condition  especially  affecting  women ;  con- 
sisting in  the  undue  mobility  of  one,  or  rarely 
of  both  kidneys ;  characterised  in  some  cases 
by  no  symptoms,  in  others  by  uneasiness  or 
pain,  with  general  nervous  disturbance,  and 
by  the  presence  of  a  tender  reniform  tumour, 
with  clear  note  on  percussion  in  the  renal 
region  of  the  affected  side ;  resulting,  as  a 
rule,  in  frequent  recurrence  of  the  symptoms, 
without  danger  to  life. 

jEtiology. — Movable  kidney  is  more  com- 
mon in  the  female  sex,  and  especially  in  those 
who  have  passed  through  many  pregnancies, 
but  it  is  not  exclusively  associated  with 
women,  for  it  occurs  (although  rarely)  in 
males,  and  also  in  children.  The  right  kid- 
ney is  much  more  frequently  affected — 65 
out  of  91  cases  (Ebstein).  Its  occurrence  is 
probably  mainly  due  to  laxity  of  the  abdomi- 
nal parietes,  and  imusual  length,  or  irregular 
distribution,  of  the  renal  vessels. 

Anatomical  Characters.— The  kidney  is 
not  necessarily  changed  in  its  structure,  but 
its  position  may  be  altered  in  any  direction. 

Symptoms. — In  many  cases  no  symptoms 
occur  in  movable  kidney.  But  in  some  cases, 
whenever  the  displacement  occurs,  much 
imeasiness  or  even  considerable  pain  is  ex- 
perienced. The  writer  has  known  a  man 
unable  to  work  in  consequence  of  the  pain 
inducedby  the  displacement,  andlosing  a  day's 
work  regularly  once  a  week  or  once  a  fortnight. 
The  sensations  are  generally  rather  of  the 
nature  of  vague  uneasiness  than  of  actual 
pain,  except  when  the  organ  is  touched,  and 
then  there  is  pain  of  a  peculiar  and  sickening 
kind.  The  urine  sometimes  becomes  altered 
during  the  attacks,  depositing  mucus,  and  in 
one  case  in  the  writer's  practice  a  little 
blood.  On  percussion  over  the  renal  region 
posteriorly  a  clear  note  may  be  elicited  on 
the  affected  side,  and  sometimes  a  flattening 
may  be  made  out  at  the  part.  Careful  pal- 
pation reveals  a  tumour,  of  characteristic 
renal  form  ;  and  now  and  then  pulsation  of  the 
renal  artery  may  be  felt.  The  morbid  condi- 
tion may  recur  at  intervals  during  many 
years ;  in  some  cases  it  is  apparent  for  a 
time,  and  then  absent  for  a  very  long  period. 
It  is  liable  to  be  brought  on  by  effort,  but 
often  appears  without  discoverable  cause. 
OccasionaDy  it  is  found  that  the  displaced 
kidney  owes  its  position  to  the  existence  of 
carcinoma  or  other  disease  of  the  organ. 


Diagnosis. — The  malady  may  be  con- 
founded with  tumour  of  a  malignant  nature, 
originating  either  in  the  abdomen  or  in  the 
pelvis.  The  diagnostic  points  are — the  pecu- 
liar tenderness ;  the  mobility ;  the  occasional 
disappearance  ;  the  imchanging  character  of 
the  tumour ;  and  the  occurrence  of  a  clear 
percussion-note  with  flattening  in  the  renal 
region  of  the  affected  side. 

Prognosis. — The  prognosis  is  favourable. 

Treatment. — The  treatment  should  be  by 
means  of  bandages  or  trusses  to  support  the 
abdominal  walls,  and  keep  up  a  pressure  upon 
the  kidney,  so  as  to  retain  it  in  its  normal 
situation.  In  the  case  of  the  working  man 
above  referred  to,  complete  immunity  from 
the  displacement  was  obtained  by  the  use  of 
a  bandage  with  a  pad  so  arranged  as  to  keep 
up  a  pressure  upon  the  organ. 

26.  Kidney,  Morbid  Growths  of,— 
The  only  really  important  morbid  growths  of 
the  kidney  are  cancer  and  tubercle.  SyphUitic 
new-formations  occasionally  occur,  but  give 
rise  to  no  characteristic  symptoms.  Growths 
of  fibrous,  fatty,  bony,  muscular,  and  glandular 
tissue  have  all  been  met  with  in  a  few  cases. 
Hydatid-disease  may  also  be  mentioned. 

27.  Kidney,  Parasites  of. — The  para- 
sites which  have  been  described  as  existing 
in  the  human  kidneys  are  hydatids  (see  17), 
strongylus  gigas,  pentastoma  denticulatum, 
bUharzia  hsematobia  ;  also  the  larval  form  of 
the  filaria  sanguinis  hominis,  which  inhabits 
the  lymphatic  vessels,  either  of  the  kidneys 
themselves,  or  of  some  lower  part  of  the 
urinary  tract. 

Treatment. — In  the  treatment  of  patients 
affected  with  bilharzia  hsematobia,  the  inter- 
nal use  of  oil  of  tm'pentine,  and  of  the  extract 
of  male  fern,  is  recommended.  It  is  stated 
that,  when  the  bladder  is  affected,  injections 
of  iodide  of  potassium,  twenty  or  thirty 
grains  dissolved  in  tepid  water,  repeated 
every  second  or  third  day,  have  been  found 
useful.  See  Entozoa  ;  Chyluria  ;  and  17. 
Kidney,  Hydatid-Disease  of. 

28.  Kidney,  Suppurative  Inflamma- 
tion of. — Definition. — An  acute  or  sub- 
acute disease  of  the  kidneys ;  caused  by 
injuries,  extension  of  disease  from  the  bladder, 
and  perhaps  exposure  ;  consisting  in  inflam- 
mation and  suppuration  in  the  kidney ; 
characterised  by  constitutional  disturbance, 
with  local  pain  or  tenderness,  and  various 
alterations  of  secretion ;  and  usually  resulting 
in  death. 

Etiology. — The  commonest  causes  of  this 
disease  are  renal  calculus,  leading  to  inflam- 
mation of  the  pelvis  of  the  kidney ;  and 
inflammation  of  this  part,  propagated 
upwards  from  the  bladder  or  urethra.  Next 
in  frequency  is  pysemia,  which  induces 
metastatic  abscesses.  Comparatively  rarely 
the  inflammation  is  a  result  of  embolism  of 
the  renal  arteries  ;  of  injuries  ;  and  perhaps 
of  exposure  to  cold. 
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Anatomical  Characters. — The  affected 
organs  are  generally  above  the  natural  size. 
The  capsule  may  strip  off  readily,  but  often 
this  process  leads  to  tearing  of  the  sub- 
stance, and  liberation  of  pus.  The  surface 
is  frequently  discoloin-ed  in  patches.  The  ab- 
scesses may  be  described  as  passing  through 
several  stages.  There  is  first  the  stage  of 
congestion,  with  exudation  into  the  stroma 
of  the  organ ;  secondly,  the  stage  of  grey 
consolidation ;  and  thirdly  that  of  suppura- 
tion. Occasionally  sloughing  occurs.  Some- 
times perinephric  abscess  results,  from 
perforation  of  the  capsule.  Drying  up  of 
the  pus,  with  shrivelling  of  the  affected  area, 
is  sometimes  met  with. 

Microscopic  examination  reveals  in  some 
cases  at  an  early  stage  the  presence  of  colonies 
of  bacteria  in  certain  districts  within  the 
tubules,  causing  irritation  first  in  them, 
then  in  the  stroma,  and  thus  inducing 
suppuration. 

Symptoms. — The  most  important  clinical 
features  of  suppurative  nephritis  are  the  con- 
stitutional disturbance,  accompanied  by  paia 
in  the  region  of  the  kidneys,  and  tenderness 
on  pressure,  with  scantiness  of  secretion ; 
the  urine  being  albuminous  or  bloody,  or 
sometimes  purulent,  and  depositing  tube- 
casts. 

Diagnosis. — From  pyelitis,  suppurative 
inflammation  of  the  kidneys  is  distinguished 
by  the  presence  of  tube-casts,  and  the  ab- 
sence of  the  characteristic  angular  cells  of  the 
calices  of  the  pelvis.  From  perinephritis, 
it  is  diagnosed  by  the  absence  of  distinct 
tumour,  and  by  the  history  of  the  case. 

Prognosis.  —  The  prognosis  is  generally 
grave. 

Treatment. — The  strength  should  be  sup- 
ported by  suitable  food,  by  tonics,  and 
stimulants  when  necessary ;  and  in  some 
cases  benefit  may  be  derived  from  poulticing, 
fomentations,  or  the  apphcation  of  leeches. 
Under  suitable  conditions  it  might  be  de- 
sirable to  open  a  renal  abscess,  and  evacuate 
the  pus. 

29.  Kidney,  Syphilitic  Disease  of. — 

Syphilis  may  produce  in  the  kidney,  as  in 
other  organs,  congestion;  inflammation  — 
either  simple  or  gummatous,  with  the 
cicatrices  and  nodules  resulting  therefrom ; 
and  waxy  or  amyloid  degeneration. 

Anatomical  Characters.  —  There  is 
scarceljf  ever  an  opportunity  of  studying  the 
appearances  of  the  syphilitic  kidney  in  cases 
of  congestion — probably  over-filling  of  the 
vessels,  with  slight  inflammatory  conditions 
of  the  tubules,  is  all  that  would  be  found. 
The  simple  interstitial  inflammation  is  cha- 
racterised by  thickening  and  swelling  of  the 
fibrous  stroma,  in  patches  here  and  there. 
Gmumatous  inflammation  is  rare  ;  but  when 
it  does  occur,  it  forms  masses  of  the  ordinary 
gummy  character.  Either  of  these  condi- 
tions may  lead  to  the  formation  of  syphilitic 


cicatrices,  which  may  appear  on  the  surface 
of  the  organ,  or  be  imbedded  in  the  cortical 
substance.  Their  formation  is  attended  by 
the  destruction  of  tubules  in  the  affected  parts. 

Symptoms. — Albuminuria,  slight  in  amount 
and  of  temporary  duration,  occurring  along 
with  other  syphilitic  congestive  affections, 
has  api^eared  to  the  writer  to  indicate  renal 
congestion.  Various  slight  cases  of  inflam- 
matory Bright's  disease  have  appeared  to  be 
due  to  the  syphilitic  poison.  The  symptoms 
of  the  interstitial  and  gummy  inflammations 
are  not  ascertained,  although  probably  albu- 
minuria attends  them  also.  For  the  symp- 
toms of  waxy  degeneration,  see  Bright's 
Disease. 

Diagnosis. — The  diagnosis  of  sjrphilitic 
disease  of  the  kidney  depends  upon  the  co- 
existence of  renal  symptoms  with  evidences 
of  syphilis,  while  other  diseases  of  the  kidney 
are  excluded. 

Prognosis. — This  is  favoiu-able  so  far  as 
danger  is  concerned,  except  in  the  case  of 
severe  waxy  degeneration. 

Treatment. — Iodide  of  potassium  has  been 
found  to  be  useful  in  this  as  in  other  syphilitic 
affections,  at  least  in  the  congestive  and 
inflammatory  conditions.  Should  it  fail  to 
give  rehef,  the  perchloride  of  mercury  may 
be  given  in  moderate  doses,  and  continued 
cautiously  even  when  albuminuria  is  present. 

30.  Kidney,  Tuberculosis  of. 

Definition. — A  chronic  disease  of  the  kid- 
neys and  ureters  ;  caused  by  tubercular  in- 
fection, or  by  strumous  inflammation  of  the 
structures  involved  ;  consisting  in  the  forma- 
tion of  nodules  of  tubercle,  or  in  strumous 
inflammation  of  the  substance  of  the  gland, 
and  of  the  mucous  membrane  ;  characterised 
by  some  degree  of  constitutional  distiurbance, 
sometimes  by  renal  tumour,  and  by  various 
alterations  of  the  urine,  particularly  deposit 
of  caseous  piu-ulent  debris ;  and  resulting 
usually  in  death. 

^Etiology. — The  direct  causes  of  tubercular 
disease  of  the  kidney  are  unknown.  It  is  more 
common  in  children  and  yoimg  people  than 
in  those  more  advanced  in  life,  but  it — espe- 
cially the  scrofulous  form — may  occur  later. 
Men  are  decidedly  more  frequently  affected 
than  women.  The  kidneys  are  rarely  equally 
involved ;  the  right  is  commonly  worse  than 
the  left.  One  organ  may  be  quite  free  from 
disease. 

Anatomical  Characters.  —  Under  renal 
tixberculosis  are  included  both  tubercle  proper 
and  strumous  inflammation.  Tubercle  proper 
occurs  in  the  form  of  minute  mUiary  nodules 
scattered  throughout  the  substance  of  the 
organ,  as  a  local  manifestation  of  a  general 
true  tuberculosis.  Strumous  inflammation 
leads  to  the  formation  of  larger  masses,  in- 
volving either  the  mucous  membrane  of  the 
pelvis  of  the  kidney,  or  the  cortical  sub- 
stance. When  the  former  is  its  seat,  it  leads 
to  a  thickening  of  the  mucous  membrane, 
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commencing  in  patches  which  gradually 
extend  and  ultimately  undergo  ulceration. 
"When  the  cortical  substance  is  affected,  the 
organ  becomes  enlarged;  presents  a  markedly 
lobulated  surface ;  and  on  section  conical 
masses  of  altered  tissue  are  found  to  corre- 
spond with  the  prominences  of  the  lobules. 
Some  of  them  are  soHd  and  cheesy ;  others 
are  softened  in  the  centre  ;  while  others  are 
completely  softened,  so  that  on  section  a 
quantity  of  puriform  debris  flows  out,  leav- 
ing a  cavity  with  white  walls,  rendered 
shaggy  by  the  shreds  of  fibrous  tissue  which 
project  from  them.  Sometimes  scarcely  any 
renal  structure  is  left.  Occasionally  what 
remains  shows  the  characters  of  waxy  de- 
generation. The  disease  commences  in  the 
stroma  of  the  organ;  the  tubules  are  com- 
pressed, but  are  rarely  the  seat  of  inflamma- 
tory changes.  "When  the  mucotis  membrane 
of  the  pelvis  of  the  kidney  and  the  ureter  is 
affected,  the  membrane  is  thickened  at  cer- 
tain parts,  and  afterwards  becomes  ulcerated ; 
and  the  limaen  is  diminished,  or  completely 
choked  up  by  granular  debris.  Frequently 
both  the  mucous  membrane  and  the  sub- 
stance of  the  kidney  are  affected.  It  occa- 
sionally happens,  when  one  kidney  is  exclu- 
sively affected,  that  shrinking  of  the  gland 
takes  place  ;  and  a  putty-like  material,  rich 
in  cholesterin,  or  perhaps  even  calcareous 
nodules  are  found,  occupying  the  smooth- 
walled  cavities  produced  by  the  disease.  | 
Tuberculosis  of  the  ureters,  prostate,  vesi- 
culse  seminales,  bladder,  and  testicle  not  in- 
frequently co-exists. 

Symptoms. — When  tubercle  occurs  in  smaU 
nodules  in  the  kidneys  it  produces  no  symp- 
toms, and  even  in  the  inflammatory  form 
the  constitutional  symptoms  are,  in  the  ear- 
lier stages,  not  very  weU-marked;  but  as  the 
disease  advances,  fever,  passing  gradually 
into  the  hectic  type,  is  developed.  The  local  . 
symptoms  may  be  negative,  but  there  is  fre- 
quently pain  in  the  afl'ected  organ,  with  ten- 
derness on  pressure  ;  and  in  some  cases  a 
tumour  may  be  felt  in  front,  or  percussion 
may  reveal  an  increased  area  of  dulness  in 
one  or  both  renal  regions.  The  secretion 
may  be  normal,  or  even  sometimes  excessive 
in  quantity,  when  the  disease  is  not  far 
advanced.  It  may  be  acid  or  alkaline,  of 
fair  specific  gravity,  albuminous,  and  some- 
times bloody.  It  often  contains  a  puriform 
material,  with  debris  of  renal  tissue.  Some- 
times there  are  masses  of  cheesy  material, 
which  are  eminently  characteristic,  occur- 
ring in  no  other  form  of  disease  of  the 
urinary  tract.  Tubercle  bacilli  are  some- 
times demonstrable  in  the  deposited  debris. 
Occasionally  the  urine  becomes  suppressed, 
and  symptoms  of  uraemia  precede  the  fatal 
termination. 

Diagnosis. — The  evidences  on  which  we 
rely  in  the  diagnosis  of  tubercular  disease  , 
of  the  kidney,  are  the  presence  of  pyelitis,  j 


combined  with  signs  of  tubercular  disease 
in  other  parts,  and  above  all  the  deposit  in 
the  urine  of  the  characteristic  fragments  of 
cheesy  tissue  above  described,  and  the  occur- 
rence of  bacUli,  although  the  failure  to  de- 
monstrate them  cannot  be  held  to  forbid  this 
diagnosis. 

Prognosis. — The  prognosis  is  very  un- 
favourable, on  account  both  of  the  local  and 
of  the  constitutional  conditions. 

Treatment.  —  The  treatment  is  merely 
palliative — to  relieve  pain  or  uneasiness ;  and 
to  seek  to  improve  the  general  health,  by  ad- 
ministering remedies  which  are  useful  in 
strumous  affections. 

31.  Kidney,  Tumour  of. — Any  enlarge- 
ment connected  with  the  kidney,  which  re- 
veals itself  on  clinical  examination,  is  re- 
garded as  a  renal  tumour.  This  may  be  due 
to  mere  hypertrophy  of  the  organ ;  any  form 
of  cystic  disease ;  accumulation  of  any  fluid 
in  the  renal  pelvis,  or  in  the  kidney  itself; 
or  a  soHd  new-growth,  especially  malignant 
disease.  For  a  description  of  the  signs  of 
these  several  conditions,  the  reader  is  referred 
to  their  respective  headings  in  this  article 
and  to  other  appropriate  articles. 

T.  Grainger  Stewart. 

KIESTEIW"  {kvco,  I  am  pregnant;  and 
€cr6r)s,  a  pellicle). — Synon.  :  Fr.  Kyesteine ; 
Ger.  Kyestein. — This  substance  was  formerly 
believed  to  be  peculiar  to,  and  always  present 
in,  the  urine  of  women  in  pregnancy,  and  it 
was  held,  therefore,  to  be  significant  of  that 
condition.  It  is  usually  detected  between 
the  second  and  seventh  months.  It  may, 
however,  be  absent  during  the  whole  period 
of  pregnancy,  as  also  at  the  beginning  and  at 
the  end  of  pregnancy.  It  is  also  met  with 
in  the  urine  of  non-pregnant,  anaemic  patients, 
under  other  conditions  apart  from  gestation ; 
and  even  in  the  urine  of  men.  It  therefore 
possesses  no  diagnostic  value. 

If  urine  capable  of  yielding  kiestein  be  set 
aside  in  a  taU  glass,  a  cotton- wool-like  floccu- 
lent  precipitate  becomes  visible  in  the  middle 
of  it  on  the  second  or  third  day.  This  soon 
rises  to  the  top,  and  an  iridescent  pelhcle  is 
seen  forming  on  the  surface.  When  this  has 
fully  formed,  it  begins  to  faU  through  the 
fluid  in  the  form  of  floccuh,  until  the  whole 
is  deposited  at  the  bottom  as  a  whitish  layer. 
Another  pellicle  containing  triple  phosphates 
succeeds  this,  and  putrefactive  changes  pro- 
ceed. Fat,  mucus,  crystals  of  triple  phos- 
phate, vibriones,  and  granular  matter  have 
been  detected  in  kiestein. 

Alfred  Wiltshire.    John  Harold. 

KIN^STHESIS  {Kiveco,  I  move ;  and 
ala-dija-is,  sensation). — The  sense  of  move- 
ment. 

This  endowment  is  one  of  great  importance 
in  reference  to  the  mode  of  production  of 
volimtary  movements ;  in  reference  to  the 
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real  nature  of  the  functions  perforrned  by 
the  so-called  '  motor  area '  of  the  cerebral 
cortex ;  and  also  for  the  proper  comprehen- 
sion of  aphasia  and  other  speech  defects. 

Every  time  a  movement  is  executed  we 
receive  a  group  of  sensorial  impressions  oc- 
casioned by  and  peculiar  to  the  particular 
movement.  This  group  of  kinsesthetic  im- 
pressions is  made  up  in  part  of  impressions 
emanating  fi'om  the  muscles  in  action,  of 
others  emanating  from  the  joints  moved,  and 
of  others  coming  from  tendons,  fasciae,  and 
skin.  As  some  such  complex  group  of  sen- 
sations or  impressions  occurs  in  association 
with  every  movement,  they  may  best  be 
described  as  '  sensations  of  movement,'  with 
the  imderstanding  that  they  pertain  to  a  dis- 
tinct kind  of  sensorial  endowment — a  sense 
of  movement — kintesthesis. 

These  groiips  of  sensations  are  registered 
as  groups  in  definite  portions  of  the  cerebral 
cortex,  and  are  capable  of  being  revived  in 
memory  like   other   sensorial  impressions. 
When  so  revived  they  constitute  (with  other  ' 
related  revivals  m  the  visual  centres)  our  j 
'  ideas  of  movements.'    A  revival  of  such  an 
idea  must  always  constitute  the  first  stage  in  I 
the  re -initiation  of  any  vohmtary  movement 
that  we  may  desire  to  perform. 

Part  of  the  group  of  kinsesthetic  impres- 
sions belongs  to  what  is  known  as  touch  and 
common  sensibihty,  but  the  most  important 
part  of  all  is  composed  of  what  are  called '  mus- 
cular sense '  impressions,  coming  from  the  dif- 
ferent muscles,  and  giving  information  as  to 
their  several  degrees  of  tension  or  contrac- 
tion.   Thus,  it  is  by  means  of  kinaesthetic 
impressions  (a)  that  we  are  made  acem-ately 
acquamted  with  the  position  and  movements  j 
of  our  hmbs,  (&)  that  we  judge  of  weight  and  j 
resistance,  (c)  that  we  derive  information  and  j 
g^dance  during  the  performance  of  move- 
ments, and  {d)  that  we  are  enabled  volition-  [ 
ally  to  re-initiate  similar  movements  by  the  ' 
ideal  recall  of  impressions  excited  by  past 
movements. 

Kinaesthetic  impressions  pass  up  through  [ 
the  spinal  cord  and  the  bulb  ;  thence  they 
pass  through  the  posterior  part  of  the  inter-  ! 
nal  capsule,  and,  as  the  writer  has  endea- 
vomred  to  show  elsewhere,  they  are  registered 
in  the  Rolandic  area  of  the  cortex.    The  so- 
eaUed  '  motor  centres  '  in  the  cortex  are,  in  ' 
fact,  rather  sensory  centres  of  kinaesthetic 
type,  in  which  the  effects  of  movements  are 
registered,  and  in  which  the  ideal  recall  of 
movements  occurs  as  an  absolutely  necessary 
preliminary  to  the  production  of  voluntary 
movements. 

Disorders  of  Kinsesthesis. — From  what 
has  already  been  said,  it  will  be  clear  that 
very  different  disabilities  should  result  (A) 
from  lesions  which  affect  the  j^t^ths  for  kin- 
aesthetic impressions,  either  in  the  cord  or  in 
the  bram  ;  (B)  from  those  which  are  produced 
by  disease  of  the  kimesthetic  centres  in  the 


cortex.  The  effects  of  disease  of  the  centres, 
again,  will  vary  according  as  they  are  of  a 
destructive  or  of  an  irritative  nature.  Not 
infrequently,  and  especially  in  hysterical  sub- 
jects, we  get  a  further  complication  (C),  due 
to  the  simultaneous  involvement  of  the  cere- 
bral paths  and  of  the  centres  for  kinaesthesis. 

A.  "Where  the  j^ths  for  kinaesthetic  impres- 
sions are  damaged,  the  following  defects  are 
more  or  less  marked : — 

1.  Difficulty  in  specifying  the  nature  and 
extent  of  passive  movements,  and  also  as  to 
the  position  in  which  affected  limbs  are  left. 
2.  Difficulty  in  discriminating  differences  in 
weight  and  resistance  when  affected  muscles 
are  called  into  play.  3.  Difficulty  in  ac- 
curately performing  prescribed  movements 
when  the  eyes  are  closed,  e.g.  from  the  ab- 
ducted position  of  the  arm  touching  the  tip 
of  the  nose  with  the  forefinger.  These  are 
the  kinds  of  defect  which  are  met  with  in 
locomotor  ataxy,  owing  to  implication  of 
kinaesthetic  paths  in  the  cord ;  and  such 
paths  are  sometimes  affected  altogether  out 
of  proportion  to  other  sensory  channels. 
Very  similar  defects  are  also  met  with  m 
some  cases  of  cerebral  hemianesthesia,  due 
to  lesions  or  functional  derangements  in  the 
region  of  the  posterior  part  of  the  internal 
capsule — that  is,  in  cases  where  there  is  a 
loss  of  deep  as  well  as  of  superficial  sensi- 
bility in  the  affected  half  of  the  body.  Para- 
lysis, it  should  be  observed,  is  not  a  symptom 
belonging  to  either  of  these  conditions. 

The  fact  of  the  existence  of  a  loss,  partial 
or  complete,  of  kinaesthetic  sensibility  can 
often  only  be  established  when  great  care  is 
taken  ;  and  the  difficulties  are  greater  in  the 
way  of  our  diagnosing  such  a  defect  in  the 
leg  than  they  are  in  the  arm  and  hand.  The 
kind  of  tests  to  which  we  must  submit  the 
patient  (who  must  be  blindfolded)  for  the 
recognition  of  such  defects,  are  these :  We 
must  investigate  (a)  his  ability  to  discrimi- 
nate differences  in  weight ;  (6)  his  ability  to 
recognise  and  describe  the  position  in  which 
a  h'mb  is  left  after  passive  movements  ;  this 
may  sometimes  best  be  judged  by  his  abiUty 
to  put  the  opposite  sound  hmb  in  a  similar 
position,  or  by  telling  him  to  touch  with  the 
sound  hand  some  named  part  of  the  affected 
limb  ;  (c)  his  ability  to  move  the  affected 
limb  quickly  and  accurately  in  some  specified 
manner. 

B.  Disease  affecting  the  kinaesthetic  centres 
in  the  cortex  rather  than  the  mere  paths  for 
kiuifsthetic  impressions  gives  rise  to  all  the 
symptoms  produced  by  affection  of  the  j^aths 
for  transmission  jjZms  certain  others,  which 
will  vary  according  as  the  lesion  is  of  a  de- 
structive or  of  an  irritative  nature.  Thus,  a 
destructive  lesion  in  some  of  the  kinesthetic 
centres  wiU  cause  loss  of  muscular  sense  in 
the  related  parts,  together  with  a  motor  para- 
lysis m  the  same  parts.  On  the  other  hand, 
irritative  lesions  of  the  same  kinaesthetic 
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centres  will  cause  diminution  of  muscular 
sense,  together  with  spasms  or  convulsions 
in  related  parts,  of  the  kind  met  with  in 
'  Jacksonian  epilepsy.' 

Where  this  morbid  condition  of  the  kinass- 
thetic  centres  is  functional  rather  than  struc- 
tural, the  effects  are  most  frequently  akin 
to  those  restUting  from  destructive  lesions  of 
the  same  parts,  and  we  then  have  to  do  with 
various  kinds  of  functional  or  hysterical 
"paralysis  of  cerebral  type,  with  which  there 
is  the  association  of  loss  of  muscular  sense  in 
the  affected  limbs. 

If  the  kinesthetic  centres  are  the  seats  for 
the  registration  of  the  sensation  resulting 
from  movements  and  for  the  ideal  recall  of 
movements,  and  if  such  ideal  recall  is  the 
first  step  in  the  initiation  of  voluntary  move- 
ments, it  seems  clear  that  disease  of  these 
centres,  whether  structural  or  functional, 
when  it  renders  such  recall  impossible,  must 
necessarily  render  the  performance  of  the 
corresponding  movements  also  impossible. 
Similarly,  in  accordance  with  the  above- 
mentioned  views,  the  irritation  of  such  cen- 
tres should  lead  to  the  production  of  spasms 
or  convulsions  in  related  parts  of  the  body. 

C.  In  hysterical  subjects,  however,  another 
grouping  of  symptoms  is  frequently  met 
with,  because  in  them  a  simultaneous  affec- 
tion of  the  cerebral  paths  and  of  the  centres 
for  kinaesthetic  impressions  is  common.  That 
is,  we  seem  to  have  the  more  common  affec- 
tion of  the  cerebral  paths  for  kinaesthetic  and 
other  sensory  impressions  (due  to  functional 
disabilities  in  the  posterior  part  of  the  internal 
capsule)  associated  with  a  similarly  degraded 
condition  of  functional  activity  in  the  kinaes- 
thetic centres  themselves,  or  some  of  them, 
on  the  affected  side.  The  result  is  the  co- 
existence of  a  well-marked  hemianaesthesia 
(superficial  and  deep)  with  paralysis  of  one 
or  both  limbs  on  the  affected  side.  In  one 
very  peculiar  sub-class  of  these  cases  the 
paralysis  only  exists  when  the  eyes  are 


closed ;  the  simplest  movements  cannot  then 
be  made,  though  they  are  at  once  capable 
of  being  performed  as  soon  as  the  eyes  are 
opened. 

Treatment. — Where  kinfesthetic  defects 
are  associated  with  organic  disease,  either  of 
the  spinal  cord  or  of  the  brain,  the  treatment 
to  be  adopted  is  that  suitable  for  the  diseases 
in  question  and  the  general  condition  of  the 
patient ;  and,  similarly,  when  kinaesthetic  de- 
fects constitute  part  of  the  symptomatology 
of  some  functional  or  hysterical  malady,  we 
must  address  om-selves  to  the  relief  of  the 
patient's  general  condition  as  the  best  means 
of  ameliorating  the  special  symptoms.  We 
must  not  forget,  however,  the  special  potency 
of  applications  of  the  wire-brush  for  the  re- 
storation of  all  modes  of  defective  sensibility 
in  cases  of  functional  hemianaesthesia. 

H.  Charlton  Bastian. 

KIN-COUGH  (Dutch,  Kinhhoest). 
Also  Chin-cough.  —  Both  these  words  are 
synonyms  for  whooping-cough.    See  Whoop- 

ING-COUGH. 

KING'S  EVIL.— A  popular  name  for 
scrofula,  originating  in  a  belief  formerly  held 
that  the  disease  could  be  cured  by  the  king's 
touch.    See  Scrofula. 

KISSINGEN,  in  Bavaria.— Common 
salt  waters.    See  Mineral  Waters. 

KLEPTOMANIA.— Insanity  charac- 
terised by  an  irresistible  impulse  to  steal. 
See  Insanity,  Varieties  of :  9.  Legal  Insanity ; 
and  Crime,  Irresponsibility  for. 

KREUZNACH,     in  Germany.— 

Common  salt  waters  containuig  iodine.  See 
Mineral  Waters. 

KYPHOSIS  (ku^os-,  bent).— a  synonym 
for  angular  deformity  of  the  spine.  See 
Spine,  Diseases  of. 
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LABIO  -  GLOSSO  -  LARYNGEAL 
PARALYSIS  (labium,  a  lip ;  yXcoaaa,  the 
tongue  ;  and  Xdpvy^,  the  throat). — There  are 
two  common  forms  of  this  disease,  which 
have  to  be  considered  separately,  namely 
(A)  a  chronic  form ;  and  {B)  a  sudden 
form  —  the  latter  is  often  termed  'acute,' 
but  is,  as  a  rule,  sudden  in  onset.  (G)  A  true 
acute  (not  sudden)  variety  is  met  with  in 
rare  instances.  A  fourth  variety  (-D),  pseudo- 
bulbar paralysis,  presents  many  of  the 
symptoms  of  bulbar  disease,  but  the  lesion  is 
seated  in  the  cerebral  hemispheres.    It  will 


be  convenient  to  describe  the  common  chronic 
form  first. 

(A)  Chronic  Labio-Glosso-Laryngeal 
Paralysis. — Synon.  :  Fr.  Paralysie  Glosso- 
labio-laryngee  (Trousseau) ;  Ger.  Progressive 
Bulbarparalysie  (Wachsmuth). 

Definition. — A  progressive  symmetrical 
paralysis  of  the  lips  and  adjacent  facial 
muscles,  of  the  tongue,  pharynx,  and  some- 
times also  of  the  larynx ;  with  or  without 
conspicuous  wasting ;  and  often  associated 
with  muscular  atrophy  elsewhere. 

History. — First  described  by  Du  Mesnil 
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in  1857,  and  by  Duchenne  in  1860,  the  dis- 
ease was  made  generally  known  by  Trous- 
seau's Lectures,  published  in  1863.  By  the 
latter  writer  it  was  termed  '  labio-glosso- 
laryngeal  paralysis,'  but  it  is  now  generally 
known  by  the  name,  first  given  to  it  by 
Wachsmuth  in  1864,  '  progressive  bulbar 
paralysis.' 

^Etiology. —  Of  the  causes  of  the  affection 
little  is  known.  It  is  a  disease  of  later  Hfe, 
being  almost  unknown  vmder  forty.  Excep- 
tional cases  have  been  met  with  in  early 
adult  life,  and  even  in  late  childhood.  In  the 
latter  instances  several  members  of  a  family 
have  been  known  to  suffer,  and  a  congenital 
tendency  to  early  failure  of  vitality  in  the 
structiu^es  concerned  may  reasonably  be  as- 
sumed. In  the  common  form,  males  are 
affected  more  fi'equently  than  females.  The 
disease,  as  such,  does  not  appear  to  be  in- 
herited, but  in  many  cases  there  is  a  family 
history  of  other  aifections  of  the  central 
nervous  system.  Of  immediate  causes,  ex- 
posure to  cold,  mental  anxiety,  and  defective 
nourishment  have  been  supposed  to  exert  an 
influence  in  some  cases. 

Anatomical  Characters. — When,  as  is 
commonly  the  case,  there  is  wasting  of  the 
paralysed  parts,  their  muscles  are  reduced 
in  size,  and  present  changes  similar  to  those 
met  with  in  the  lunbs  in  chronic  spinal 
atrophy.  Their  substance  is  pale ;  fatty 
tissue  may  be  in  excess ;  and  the  muscular 
fibres  often,  but  not  always,  present  granular 
degeneration.  They  are  frequently  narrowed, 
and  the  tissue  between  them  may  be  increased 
in  quantity,  and  may  contain  pigmentary 
and  other  products  of  degeneration,  and  an 
increased  number  of  nuclei.  When  there  is 
no  apparent  wasting,  this  may  be  merely 
because  the  interstitial  fat  compensates  for 
the  reduction  in  bulk  of  the  muscular  fibres. 
Very  rarely  the  structure  of  the  muscles 
presents  little  alteration.  The  motor  nerve- 
fibres  are  grey,  translucent,  and,  imder  the 
microscope,  degenerated.  Their  nuclei  of 
origin  in  the  medulla  oblongata  are  also 
diseased.  The  motor  cells  are  shrunken  and 
atrophied  ;  their  processes  are  lost ;  and  the 
intermediate  tissue  is  degenerated.  The 
hypoglossal  nucleus  is  examined  most 
readily,  and  the  change  in  it  is  striking,  as 
well  as  in  the  nucleus  of  the  spinal  accessory 
(palate  and  larynx) ;  it  may  often  also  be 
seen  in  the  nuclei  of  the  glosso-pharyngeal, 
the  vagus,  and  the  '  nucleus  ambiguus.'  The 
anatomical  change  which  imderlies  the  affec- 
tion of  the  hps  has  not  yet  been  detected. 
There  is  still  imcertainty  regarding  the  pre- 
cise origin  of  this  part  of  the  facial  nerve. 
Most  of  its  fibres  diverge  from  the  middle 
line,  close  to  which  the  hypoglossal  nucleus 
is  situated,  and  some  at  least  pass  towards 
the  lower  part  of  the  column  of  ceUs,  which, 
above,  gives  origin  to  the  motor  fibres  of  the 
fifth  nerve.    It  is  certain,  however,  that  a 


large  mimber  of  the  fibres  of  the  facial  de- 
scend towards  the  level  of  the  hypoglossal 
nucleus.  Further,  the  physiological  associa- 
tion of  the  movements  of  the  tongue  and  lips 
is  most  close.  We  cannot  narrow  the  tongue 
without  contracting  the  orbicularis.  Hence  it 
is  certain  that  the  nucleus  for  the  lower  facial 
muscles  and  the  hypoglossal  nucleus,  whether 
blended,  contiguous,  or  distant,  are  closely  con- 
nected and  are  alike  predisposed  to  disease,  so 
that  this  connected  part  of  the  facial  suffers 
in  the  same  manner  as  the  hypoglossal.  The 
fibres  passing  to  these  nuclei  from  the  cerebral 
hemispheres  may  also  be  degenerated,  and 
it  is  probable  that  these  are  alone  affected  in 
the  cases  in  which  there  is  no  change  in  the 
muscles.  When  there  is  muscular  atrophy 
in  the  limbs,  a  corresponding  degeneration 
may  be  found  in  the  anterior  comua  of  the 
spinal  cord,  often  conjoined  with  sclerosis  in 
the  lateral  cohunns,  and  in  the  anterior 
j)yramids  in  the  medulla.  There  is  every 
reason  to  believe  that,  in  the  chronic  form, 
the  atroj)hic  changes  in  the  nerve-elements 
are  the  primary  alteration. 

In  very  rare  cases,  no  morbid  appearance 
has  been  observed  in  the  medulla.  Some  of 
these  may  have  been  cases  of  peripheral 
neuritis,  local  and  degenerative.  In  others, 
in  which  even  the  nerve-endings  were 
normal,  the  degeneration  of  cerebro-nuclear 
fibres  may  have  escaped  observation,  or  some 
toxic  influence  may  have  abolished  function 
without  causing  destructive  degeneration. 

Symptoms. — The  symptoms  have  the  dis- 
tribution indicated  by  the  name  given  to  the 
disease  by  Trousseau,  the  affected  parts  being 
the  hps,  tongue,  throat,  and  larynx.  They 
are,  so  to  speak,  arranged  about  the  tongue 
as  a  centre.  It  is  in  this  organ  that  the 
earliest  symptoms  commonly  present  them- 
selves, as  a  trifling  indistinctness  of  speech, 
due  to  an  imperfect  articulation  of  those 
sounds  in  which  the  tongue  is  most  con- 
cerned— especially  the  dental  and  palatine 
explosive  sounds,  in  which  the  tongue  has  to 
be  pressed  against  the  teeth  or  hard  palate, 
t,  d,  Ic,  g  (hard),  &c.  The  tongue  can  be  still 
protruded,  although  perhaps  not  quite  so  far 
as  normal.  The  lips  then  become  weak,  and 
sounds  in  which  the  lips  are  concerned  are 
imperfectly  articulated.  The  vowels  o  and 
00,  in  the  pronunciation  of  which  the  orbi- 
ciilaris  contracts  so  as  to  protrude  the  lips, 
cannot  be  weU  sounded.  The  lips  are  not 
brought  together  so  perfectly,  or  separated 
so  promptly,  as  in  health,  and  the  labial  ex- 
plosives, h  and  ]},  become  /,  and  so  does  the 
labial  resonant  m.  Whistling  is  impossible. 
The  lower  part  of  the  face  loses  its  expres- 
sion, the  lips  are  habitually  separated,  and 
the  saliva  cannot  be  perfectly  retained.  The 
difficulty  in  articulation  is  soon  ijicreased  by 
the  weakness  of  the  palate,  which  ceases  to 
shut  off  the  nasal  cavity,  so  that  a  nasal 
resonance  accompanies  sounds  from  which 
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it  should  be  absent.  The  paralysis  of  the 
tongue  increases  until  the  organ  can  no 
longer  be  protruded.  Deglutition  becomes 
impau-ed,  partly  (according  to  Duchenne, 
wholly)  from  the  weakness  of  the  tongue, 
but  probably  in  part  also  from  that  of  the 
constrictors  of  the  pharynx.  The  soft  palate 
ultimately  hangs  motionless,  or,  if  it  can  be 
raised  a  little  in  an  attempt  to  phonate, 
during  the  act  of  swallowing  does  not  close 
the  posterior  nares,  so  that  liquids  regurgi- 
tate into  the  nose.  Food  is  apt  to  lodge  in 
the  upper  part  of  the  pharynx,  and  crumbs 
or  liquid  to  get  into  the  larynx.  The  laryn- 
geal muscles  subsequently  become  weak,  and 
the  glottis  cannot  be  closed.  The  vocal  cords 
may  be  equally  affected,  or  one  may  be 
paralysed  in  greater  degree  than  the  other. 
Coughing  is  necessarily  imperfect :  air  is 
driven  through  the  larynx,  but  there  is  no 
sudden  opening  of  a  previously  closed  glottis, 
and  hence  no  explosive  cough.  In  propor- 
tion as  the  glottis  is  paralysed,  phonation  is 
interfered  with,  but  the  ability  to  produce 
some  sound  is  rarely  altogether  lost.  As  the 
disease  progresses,  the  speech  becomes  almost 
unintelligible,  being  reduced  to  unarticulated 
vocal  sounds.  It  is  to  be  noted,  however, 
that  the  habitual  articulation  is  rarely  the 
best  possible.  Words  can  be  distinctly  ar- 
ticulated by  a  deliberate  effort  which  are 
scarcely  at  all  articulated  in  ordmary  speech. 
The  sahva  can  neither  be  swallowed  nor 
retained  within  the  mouth,  and  is  constantly 
dribbling  over  the  lower  lip,  below  which  the 
patient  has  to  retain  a  handkerchief  continu- 
ally. It  has  been  thought  that  the  quantity 
of  saliva  is  increased,  but  the  evidence  of  this 
is  insufScient.  The  condition  of  the  tongue 
varies  much  in  different  cases.  In  some  it 
is  large,  broad,  flabby,  and  soft  to  the  touch 
throughout.  In  others  it  is  conspicuously 
wasted,  and  covered  with  wrinkles  and  fur- 
rows from  the  shrinking.  In  some  cases 
the  lips  retain  their  normal  size ;  in  others 
they  are  distinctly  thinner  than  natiu-al. 
This  striking  contrast  between  different  cases 
(already  referred  to)  led  Duchenne  to  dis- 
tinguish two  varieties,  the  a  trophic  and  the 
paralytic,  but  in  some  of  the  cases  of  the 
latter  class  it  is  merely  the  interstitial  fat 
that  prevents  wasting  from  being  conspicuous 
during  life.  In  the  affected  muscles  the 
electrical  irritability  is  usually  little  changed  : 
they  still  contract  to  the  faradic  current, 
even  when  the  atrophy  is  conspicuous. 
Sometimes  there  is  an  indication  of  the  re- 
action of  degeneration,  in  imdue  readiness  of 
contraction  to  the  anodal  (positive)  closm-e, 
or  this  reaction  may  be  well  marked,  faradic 
irritability  being  much  lessened.  Other 
muscles  of  the  head  are  rarely  affected. 
Those  in  the  upper  part  of  the  face  always 
escape,  and  the  zygomatic  muscles,  with 
the  elevators  of  the  upper  lip,  are  so  little 
affected  that  their  unopposed  contractiure 


produces  a  peeuharly  deep  and  characteristic 
naso-labial  furrow.  In  many  cases  muscu- 
lar atrophy  in  the  limbs,  in  greater  or  less 
degree,  is  associated,  with  or  without  '  con- 
tractiure.'  So,  too,  in  cases  of  ordinary  mus- 
cular atrophy,  commencing  in  the  limbs,  the 
Hps,  tongue,  and  throat  are  often  affected 
towards  the  end  of  the  case,  in  the  same  man- 
ner as  in  the  primary  form  now  under  con- 
sideration. 

Death,  in  labio-glossal  paralysis,  is  usually 
the  result  of  asthenia,  due,  it  may  be,  in  part, 
to  the  difficulty  in  deglutition,  or  to  chronic 
lung  disease  produced  by  the  repeated  en- 
trance of  particles  of  food  into  the  air-pas- 
sages. Sometimes  the  patient  dies  in  a 
paroxysm  of  coughing,  occasioned  by  an 
ineffectual  attempt  to  swallow  liquids  or 
saliva.  There  may  be  a  fatal  extension  of 
the  cerebral  mischief. 

Diagnosis.— Before  labio-glossal  paralysis 
was  well  known,  the  difficulty  in  swallowing 
was  ascribed  to  a  chronic  inflammation  of 
the  fauces,  but  this  mistake  is  now  scarcely 
possible.  The  symptoms  have  to  be  dis- 
tinguished from  those  due  to  other  diseases 
of  the  medulla,  and  to  disease  elsewhere. 
Many  sudden  lesions,  in  the  region  affected 
in  this  disease,  may  cause  similar  symptoms, 
but  these  are  distinguished  by  their  onset. 
Compression  of  the  meduUa  may  also  give 
rise  to  symptoms  of  similar  distribution,  but 
these  are  commonly  tmilateral,  or  one  side 
suffers  before,  and  more  than,  the  other,  and 
they  are  often  accompanied  by  a  preponder- 
ant affection  of  the  muscular  part  of  the 
spinal  accessory,  and  by  great  weakness,, 
without  wasting,  in  the  limbs.  In  the 
'  pseudo-bulbar  paralysis,'  movements  of  the 
tongue  are  impaired  by  disease  of  the  cere- 
bral hemispheres.  These  movements  are 
represented  in  the  lower  part  of  each  ascend- 
ing frontal  convolution.  When  this  is  dis- 
eased on  one  side,  the  loss  is  soon  compen- 
sated for  by  the  centre  in  the  opposite 
hemisphere,  but  a  symmetrical  bilateral 
lesion  in  this  situation  may  cause  complete 
paralysis  of  the  tongue  and  other  parts 
affected  in  the  disease  now  described.  Such 
paralysis  also  is  acute  in  onset. 

Prognosis. — The  prognosis  is  most  grave. 
The  disease  consists  in  a  slow  degeneration 
of  the  nerve-elements,  the  effects  of  which 
often  lead  to  death  in  about  a  year  from  the 
onset.  Although,  in  some  cases,  a  temporary 
arrest  may  be  obtained,  and  occasionally  the 
malady,  after  causing  a  considerable  degree 
of  disability,  is  arrested  for  several  years,  it 
is  doubtful  whether,  in  any  instance  of  this 
form,  considerable  improvement  has  oc- 
curred. The  prospect  of  prolongation  of  the 
state  of  arrest,  if  this  occurs,  depends  very 
much  on  the  amount  of  care  the  patient  can 
secure.  The  older  the  patient,  the  less  is  the 
chance  of  arrest. 

Treatment. — The  degenerative  tendencjr 
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of  chronic  labio-glosso-laryngeal  paralysis 
is  usually  beyond  the  reach  of  remedies. 
Therapeutical  efforts  must  be  directed  to  the 
endeavour  to  retard  it,  by  securing  freedom 
from  any  cause  that  can  be  traced,  especially 
from  depressing  emotion,  over- work  and  the 
like,  by  attention  to  hygiene,  improvmg  the 
general  health,  and  by  the  administration  of 
nervine  tonics,  quinine,  strychnine,  arsenic, 
nitrate  of  silver,  and  the  like.  Strychnine  is 
most  useful  when  given  hypodermicaUy,  one 
injection  being  given  daily,  in  any  convenient 
place.  The  nitrate  of  strychnine  is  the  salt 
for  the  purpose ;  j^jy  gr.  may  be  gradually 
increased  to  Electricity  may  be  tried, 
although  too  often  it  is  imsuccessful.  Fara- 
disation should  be  applied  to  the  affected 
muscles,  if  they  still  react  to  it.  Erb  has 
recommended  the  appHcation  of  the  voltaic 
current  through  the  throat,  the  positive  elec- 
trode being  placed  on  the  back  of  the  neck, 
the  negative  stroked  down  the  side  of  the 
pharynx  externally,  and  such  a  strength 
being  employed  as  shall  produce  reflex  move- 
ments of  deghitition  ;  bvit  the  use  of  central 
galvanisation  is  difficult  to  discern  in  the 
experience  of  most  observers.  Change  of 
air  is  desirable  in  the  early  stage,  and  rest 
is  imperative.  Food  must  be  carefully  re- 
gulated ;  easily  digestible  varieties  being  re- 
duced to  a  semi- solid  condition.  In  the 
later  stages,  should  swallowing  be  impos- 
sible, nourishment  must  be  administered  by 
an  oesophageal  tube,  or,  what  is  better,  by 
a  catheter  introduced  tlirough  the  mouth  or 
nose.  Belladonna  or  atropine  may,  to  some 
extent,  check  the  troublesome  flow  of  saliva. 

{B)  Sudden  Labio  -  Glosso  -  Laryn- 
geal Paralysis. — Synon.  :  Acute  or  Apo- 
plectiform Bulbar  Paralysis. 

Definition. — Paralysis  of  similar  distri- 
bution to  that  of  the  chronic  form,  with 
or  without  conspicuous  wasting,  of  sudden 
onset,  and  due  to  a  vascular  lesion. 

^Etiology. — The  causes  of  this  affection 
are  for  the  most  part  those  which  lead  to 
sudden  lesions  elsewhere  in  the  brain,  especi- 
ally degenerations  of  vessels,  syphilitic  dis- 
ease, and  injiu-ies.  It  is  a  disease  chiefly  of 
late  life. 

Anatomical  Characters. — Little  is  known 
of  the  exact  condition  in  cases  of  sudden  onset 
which  have  recovered  with  persistent  labio- 
glossal  paralysis.  In  cases  which  have  died 
rapidly,  foci  of  softening  in  the  medulla  have 
been  found ;  and  there  is  reason  to  beheve 
that  such  softening,  from  vascular  occlusion, 
is  the  most  common  cause  of  the  condition. 
Usually  there  is  disease  of  one  of  the  verte- 
bral arteries,  and  closure  of  one  or  more 
branches  that  come  off  from  the  diseased 
part.  Sometimes  the  diseased  vertebral  is 
mucli  larger  than  tlie  other,  and  its  branches 
have  taken  the  larger  share  in  the  l)lood- 
supply  to  the  nuclei.    Probably   a  small 


hcPmorrhage  may  also  give  rise  to  it.  The 
frequent  symmetry  of  the  symptoms  in  the 
sudden  form,  and  tlaeir  limitation  to  the  parts 
which  are  affected  in  the  chronic  disease, 
show  the  close  relation  of  the  central  struc- 
tures, so  that  they  are  all  affected  by  the  one 
lesion.  The  wasting  in  some  of  the  cases  of 
'  this  variety  is  very  much  slower  than  that 
which  follows  an  acute  lesion  of  motor  grey 
matter  elsewhere.  It  is  possible  that  the 
ascending  fibres  from  the  nuclei  concerned 
may  pass  up  close  to  the  middle  line,  in  a 
situation  in  which  all  may  be  damaged  by 
a  single  lesion,  but  the  bilateral  symmetry  of 
the  symptoms  may  also  be  due  to  the  large 
size  of  the  diseased  vertebral,  as  explained 
above. 

Symptoms. — The  onset  is  sudden,  often 
with  headache  and  giddiness,  rarely  with 
loss  of  consciousness.  The  patient  suddenly 
finds  a  difficulty  in  swallowing  and  in  articu- 
lation, with  inability  to  protrude  the  tongue. 
Respnatory  disturbances — cough,  dyspnoea, 
and  hiccough — may  be  present.  There  may 
be  conviilsions  and  weakness  in  the  limbs, 
sometimes  with  tinghng,  but  very  rarely 
with  loss  of  sensibility.  Many  cases  which 
present  these  symptoms  die  rapidly  in  the 
course  of  a  few  hours  or  days.  In  those 
j  which  recover,  a  paralysis  of  the  tongue, 
lips,  throat,  and  larjmx  may  remain,  resem- 
[  bling  that  which  characterises  the  chronic 
form,  and  there  may  or  may  not  be  con- 
'  spiciioiTs  wasting.  In  many  cases,  however, 
!  the  symptoms  are  incomplete,  some  part 
escapes,  or  the  bilateral  symmetry  is  im- 
perfect. This  we  should  expect  from  the 
more  random  character  of  the  lesion.  The 
course  of  the  disease,  moreover,  is  not  pro- 
gressive. The  patient  may  remain  in  the 
same  condition  for  a  considerable  tune,  and 
even  exhibit  marked  improvement.  But  it 
is  not  uncommon  for  several  slight  attacks  to 
occur  at  various  intervals,  as  other  branches 
of  the  artery  become  occluded. 

Diagnosis. — The  diagnosis  of  the  acute 
form  of  labio-glosso-laryngeal  paralysis  calls 
for  little  remark.    It  must  be  remembered 
^  that  the  symptoms  may  deviate  from  the 
type  more  than  in  the  chronic  variety,  as 
!  the    lesion   sometimes  produces  irregular 
I  eifects.    It  is  chiefly  liable  to  be  confounded 
!  with  the  imjiairment  of  movements  of  the 
palate    and    tongue   sometimes  left  after 
double  hemiplegia,  from  which  the  history 
suffices  to  distinguish  it,  the  two  attacks  of 
hemiplegia  usually  occurring   at  different 
times.    The  rare  symmetrical  affection  of 
the  surface-centres  for  the  tongue,  mentioned 
above,  is  also  not  simultaneous  on  the  two 
sides,  and  it  is  associated  with  at  least  tran- 
sient hemiplegic  weakness. 

Prognosis. — If  the  patient  recovers  from 
the  immediate  effects  of  the  lesion,  the  pro- 
gnosis of  the  paralysis  of  the  hps,  tongue, 
j  and  other  parts  is  better  than  in  the  chronic 
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form,  inasmuch  as  recovery  of  slightly  dam- 
aged structures  may  lead  to  a  considerable 
degree  of  restoration  of  power.  The  pro- 
gnosis is  also  better  if  there  is  any  reason 
to  ascribe  the  mischief  to  syphilitic  disease. 
Nevertheless,  in  some  acute  cases  the  para- 
lysis remains  absolute,  although  even  in 
these  there  is  not  the  tendency  to  increase 
vi'hich  is  seen  in  the  chronic  variety. 

Treatment. — Any  causal  indication  must 
be  carefully  sought  for  in  acute  labio-glosso- 
laryngeal  paralysis,  and  treated,  especially 
evidence  of  syphilis.  In  other  conditions 
the  treatment  is  that  for  the  lesion  which  is 
supposed  to  exist.  Electrical  treatment  of 
the  muscles  is  of  great  importance,  in  order 
to  prevent,  as  far  as  possible,  secondary  de- 
generations, which  are  apt  to  occur  before 
the  partially  damaged  structures  have  re- 
covered. The  remarks  regarding  diet  and 
feeding  in  the  chronic  form  are  equally  ap- 
plicable to  the  acute  variety. 

(C)  Acute  Myelitic  Bulbar  Paraly- 
sis.— Synon.  :  Myelitis  Bulbi. 

In  rare  cases,  symptoms  of  bulbar  paraly- 
sis, as  above  described,  come  on  in  the  acute 
(not  sudden)  manner  characteristic  of  central 
inflammations,  and  dej)end  on  this  process 
in  the  gi'ey  nuclei  which  are  the  seat  of  de- 
generation in  the  chronic  form.  Such  cases, 
when  the  lesion  is  limited  to  this  region,  are 
too  rare  to  make  it  necessary  to  do  more 
than  mention  their  occurrence.  The  process 
is  analogous  to  spinal  polio-myelitis,  and  the 
principles  of  its  treatment  are  the  same.  It 
is  more  common  for  such  an  onset  of  bulbar 
symptoms  to  follow  those  of  an  ascending 
inflammation  of  the  cord.  They  may  also 
occur  as  the  final  stage  in  the  mysterious 
disease,  '  acute  ascendmg  paralysis,'  in  which 
it  is  probable  that  a  toxic  agent  in  the  blood 
acts  on  certain  parts  of  the  nerve-centres  and 
abolishes  their  function. 

(D)  Pseudo-Bulbar  Paralysis. — The 

fact  has  been  already  mentioned  that  bi- 
lateral lesions  of  the  cerebral  hemispheres 
may  cause  symptoms  closely  resembling 
those  produced  by  disease  of  the  nuclei  of 
the  medulla.  This  effect  is  due  to  the  fact 
that  the  muscles  paralysed,  being  bilateral 
in  use,  are  represented  in  both  hemispheres, 
and  can  be  innervated  from  either ;  hence 
compensation  by  the  other  side  prevents 
paralysis  from  a  imUateral  lesion ;  but  if 
disease  afterwards  occurs  in  the  part  effect- 
ing the  compensation,  paralysis  results  such 
as  is  caused  by  disease  of  the  meduUa,  or 
rather  (since  there  is  no  wasting)  by  degene- 
ration of  the  fibres  fi"om  the  cortex  to  the 
bulbar  nuclei,  homologous  with  those  of  the 
pyramidal  tracts.  The  lesions  causing 
pseudo-bulbar  paralysis  may  be  in  the  corti- 
cal centres,  or  in  the  internal  capsule,  or  in 
the  outer  parts  of  the  lenticular  nuclei,  where 
they  probably  implicate  the  fibres  from  the 


centres  in  the  lower  part  of  the  '  motor ' 
region  related  to  the  lips,  tongue,  «fec.  The 
lesions  may  be  of  any  kind,  but  are  gener- 
ally sudden  and  due  to  vascular  disease. 
Hemiplegia  usually  attends  the  onset,  and 
constitutes  a  distinguishing  feature  of  these 
cases.  W.  E.  Gowees. 

LACRYMAL  APPARATUS,  Dis- 
eases of  (Saffpvof,  a  tear). 

The  lacrymal  apparatus  consists  of  the 
gland,  with  its  excretory  ducts  ;  and  of  the 
puncta,  the  canaliculi,  the  lacrymal  sac,  and 
the  nasal  duct,  through  which  superfluous 
tears  are  conveyed  into  the  nose.  The 
diseases  of  this  apparatus  are  almost  limited, 
with  the  exception  of  growths  affecting  the 
gland  itself  {see  Oebit,  Diseases  of),  to  the 
excessive  secretion  of  tears,  and  to  impedi- 
ments to  their  escape  into  the  nose.  To  ex- 
cessive secretion,  or  to  impeded  outflow,  the 
common  term  epiphora  has  been  applied; 
but  the  great  majority  of  cases  of  epiphora 
are  due  to  the  latter  of  the  two  causes. 

Epiphora. — Excessive  secretionof  tearsis 
described  by  authors  as  an  affection  for  which 
it  is  not  always  possible  to  discover  an  ade- 
quate cause,  and  it  may  perhaps  be  some- 
times due  to  the  prolonged  operation  of 
emotional  influences.  In  most  instances, 
however,  it  is  associated  with  some  kind  or 
degree  of  conjunctival  irritation,  and  is  to  be 
regarded  only  as  a  reflex  phenomenon  hence 
arising.  It  is  weU  known  that  any  tempo- 
rary or  accidental  irritation,  such  as  may 
arise  from  the  intrusion  of  a  foreign  body 
into  the  conjimctival  sac,  is  apt  to  be  followed 
by  a  copious  secretion  of  tears,  which  assist 
in  dislodging  the  offender  ;  and  irritations  of 
a  more  chronic  kind,  produced  by  congestion 
or  irregularity  of  the  lining  membrane  of  the 
lids,  may  have  a  similar  effect. 

Impediments  to  the  escape  of  the  tears, 
causing  them  to  coUect  in  the  conjunctival 
sac,  or  even  to  flow  over  the  cheek,  may 
depend  upon  displacement  of  the  puncta,  so 
that  these  apertures  are  no  longer  applied 
to  the  conjunctival  surface,  from  which  they 
normally  remove  superabundant  moisture  bj' 
capillary  attraction.  Such  displacements 
affect  chiefly  the  punctum  of  the  lower  hd  ; 
and  maybe  consequent  either  upon  conjunc- 
tival swelling,  by  which  the  lid  is  pushed 
away  from  tlie  eye,  or  upon  paralysis  or 
weakness  of  the  orbicularis  muscle,  which 
allows  the  lid  to  fall  by  the  action  of  gravity. 
In  some  cases  epiphora  wiU  depend  upon 
obliteration  or  occlusion  of  the  puncta.  The 
former  condition  is  incurable  ;  the  latter  may 
be  produced  by  plugs  of  inspissated  mucus, 
which  may  be  removed  by  the  careful  em- 
ployment of  a  i)robe. 

But  the  most  ordinary  cause  of  obstruction 
is  stricture  of  the  nasal  duct ;  in  which  con- 
dition the  tears  are  arrested  a  little  below  the 
sac,  and  the  sac  consequently  becomes  over- 
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distended.  In  this  condition,  the  sac  can  be 
seen  and  felt  as  a  small  lump,  situated  just 
beneath  the  tendo  ocidi.  When  pressure  is 
made  upon  this  lump,  a  fluid,  consisting  of 
tears  mixed  with  more  or  less  mucus  or 
muco-pus,  will  regurgitate  into  the  eye,  and 
the  lump  itself  will  disappear.  The  danger 
in  such  cases  is  that  the  continued  distension 
of  the  sac  will  in  time  excite  inflammation 
of  its  lining  membrane,  leading  to  the  forma- 
tion of  pus,  and  this  to  an  opening  upon  the 
cheek,  producing  what  is  called  a  lacrymal 
fistula.  Such  an  opening  never  heals  until 
the  duct  is  again  pervious,  and  it  is  liable  to 
undergo  periodic  attacks  of  unsightly  inflam- 
mation. 

Treatment. — In  all  cases  of  lacrymal  ' 
hypersecretion,  the  first  thing  to  be  done  is 
to  search  imder  the  lids  for  any  concealed  j 
foreign  body  which  may  be  Im-king  there.  If 
none  be  detected,  examination  must  be  made 
for  conditions  hkely  to  be  irritating ;  and 
they  are  to  be  treated,  if  they  exist,  by  mild 
astringent  or  other  suitable  local  applications. 
There  is  probably  no  medicine  which  can  be 
said  to  exert  any  positive  effect  in  diminish- 
ing the  amount  of  the  lacrymal  secretion. 

If  the  displacement  of  the  lid  can  be  cured 
by  treatment  addressed  to  its  causes,  the 
tears  will  usually  return  to  their  accustomed 
channel.  If  the  displacement  be  incurable, 
as  happens  in  some  cases  of  paralysis  of  the 
portio  dura,  or  of  chronic  ectropion,  the 
patient  may  often  be  relieved  by  shtting  open 
the  canaliculus  as  far  as  the  carimcle,  so  as 
to  carry  back  the  apertm'e  to  the  secretion 
which  it  is  designed  to  remove. 

The  treatment  of  stricture  of  the  nasal 
duct  can  often  be  only  palliative.  The  patient 
should  acquire  the  habit  of  emptying  the  dis- 
tended sac  by  finger-pressure  many  times  a 
day,  and  of  wiping  away  the  fluid ;  while,  to 
diminish  the  irritation  of  the  mucous  mem- 
brane, a  drop  of  any  mild  astringent  lotion 
may  be  applied  to  the  inner  corner  of  the  [ 
conjunctiva  two  or  three  times  a  day,  imme- 
diately after  such  pressure  has  been  made. 
Perhaps  the  lotion  most  generally  suitable  j 
for  this  purj^ose  is  a  solution  of  acetate  of  ] 
lead  in  distdled  water,  of  a  strength  not 
exceeding  three  grains  to  the  fluid  ounce.  j 

When  a  radical  cure  is  desired,  the  canali- 
culus must  be  slit  up,  and  the  patency  of 
the  duct  restored  by  the  passage  of  probes 
through  the  stricture.  If  fistula  has  aheady 
formed,  or  even  if  the  sac  is  the  seat  of  an 
abscess,  no  other  plan  is  available ;  but  for 
the  necessary  details  the  reader  is  referred  to 
works  on  ophthalmic  surgery. 

R.  Beudenell  Carter. 

LACTATION,  Disorders  of.— Synon.: 

Yr.  Troubles  de  la  Lactation;  Grei\  Sfdrun- 
gen  der  MilchdrU.sen.  —The  disorders  of  lac- 
tation are  numerous.  Sometimes  the  quan- 
tity of  the  lacteal  secretion  is  excessively 


small  and  quite  inadequate  for  the  support 
of  the  child.  At  other  times  it  is  so  abundant 
that  the  milk  wdl  flow  from  one  nipple  as  the 
infant  is  sucking  the  other ;  and  when  the 
child  is  removed  from  the  breast,  the  secre- 
tion continues  from  both  sides.  The  term 
agalactia  is  applied  to  the  former,  and  galac- 
torrhoea  to  the  latter  condition. 

1.  Agalactia. — Agalactia  signifies  either  a 
total  suppression  of  the  mammary  secretion, 
or  a  very  scanty  supply.  It  results  generally 
from  anaemia  and  general  debiHty. 

The  treatment  should  be  dhected  towards 
improving  the  health  of  the  patient  as  much 
as  possible,  by  a  generous  and  judicious  diet, 
and  tonics,  particularly  those  containing  iron. 
Certain  drugs  have  been  employed  as  galac- 
tagogues,  and,  it  has  been  said,  with  benefit. 
The  leaves  of  the  castor-oil  plant,  boiled, 
have  been  used  as  a  local  application — the 
liquid  for  fomentation,  and  the  leaves  as  a 
poultice ;  and  a  strong  decoction  of  the  same 
plant  has  been  given  as  a  driuk.  It  is  doubt- 
ful, however,  whether  such  remedies  are 
efficacious.    See  Galactagogues. 

2.  Galactorrhcea. — This  occm-s  in  two 
forms.  In  the  one  the  composition  of  the 
mUk  is  normal,  but  the  quantity  excessive ; 
in  the  other  form  the  increase  in  the  bulk 
of  the  secretion  is  due  to  a  preponderance  of 
the  watery  part  of  the  fluid. 

Remedies  employed  to  reduce  the  amount 
of  the  mammary  secretion  are  termed  galac- 
tophyga,  and  the  chief  of  these  are  belladonna 
and  iodide  of  potassium.  Belladonna  is  em- 
ployed as  an  outward  apphcation,  as  well  as 
administered  internally.  The  extract  rubbed 
up  with  glycerine  may  be  spread  on  lint,  and 
thus  applied  to  the  breasts,  or  the  emplastrum 
belladonniE  may  be  used.  The  child  should 
not  be  put  to  the  breast  too  fi'equently.  If  the 
excessive  secretion  continue  for  any  length  of 
time,  great  emaciation  may  result ;  and  to  this 
condition  the  term  mamma/ry  diabetes  has  been 
apphed.  Under  such  cu-cumstances  lactation 
should  be  entirely  stopped  as  soon  as  possible. 
Strappmg  the  breasts  tightly  immediately 
after  they  have  been  emi)tied  is  of  use.  Every 
care  must  be  taken  to  avoid  the  formation  of 
a  mammary  abscess ;  and  if  the  breasts  get 
hard  and  knotty  a  breast  pump  should  be 
employed  to  free  the  tubes. 

3.  Depressed  Nipples. — Depressed  nip- 
ples are  generally  produced  by  the  pressiu'e 
of  stays.  If  this  condition  be  observed  dur- 
ing pregnancy,  periodic  attempts  should  be 
made  to  draw  the  mpj)les  out  by  means  of  a 
glass  nipple-shield,  to  which  an  iadia-rubber 
tube  and  teat  is  attached. 

4.  Fissures  and  Excoriations  of  the 
Nipples. — These  often  lead  to  abscess,  and  it 
is  said  that  they  maj'  sometunes  end  in  ma- 
hgnant  disease.  To  avoid  the  occmTence  of 
these  lesions,  astringents  should  be  applied 
to  the  nipples  during  pregnancy,  in  order 
to  harden  them.  Eau-de-Cologne  and  water, 
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brandy  and  water,  or  a  weak  solution  of 
tannin,  may  be  employed  for  this  pur- 
pose. 

Sometimes  an  abrasion  on  the  surface 
forms  an  ulcer  or  a  crack  at  some  part  of 
the  nipple,  most  frequently  at  its  base,  which 
gives  rise  to  great  pain  during  suckling.  The 
remedies  for  these  cracks  are  astringent  ap- 
plications, such  as  tannin,  flexible  collodion, 
a  weak  solution  of  nitrate  of  silver  or  of  car- 
bolic acid.  Care  should  be  taken  to  sponge 
these  away  before  the  infant  is  again  put  to 
the  breast;  and  a  nipple-shield  with  an  india- 
rubber  teat  will  be  found  of  great  service. 

For  abscess  and  other  morbid  conditions 
of  the  mammary  gland  supervening  during 
lactation,  see  Breast,  Diseases  of;  Milk 
Fever  ;  and  Nipple,  Diseases  of. 

Clement  Godson. 

LACTEAL  VESSELS  and 
G-LANDS,  Diseases  of,  —  See  Lym- 
phatic System,  Diseases  of;  and  Mesen- 
teric Glands,  Diseases  of. 

LADYSMITH,  in  Natal.— -See  Africa, 
South. 

LAGOPHTHALMOS  (Xaydy,  a  hare; 
and  6({)6a\fi.6s,  the  eye). — This  term  is  derived 
from  an  old  supposition  that  the  hare  sleeps 
with  its  eyes  open ;  and  is  applied  to  a  con- 
dition in  which  there  is  inability  to  close  one 
or  both  eyes.  Lagophthalmos  may  be  due 
to  paralysis  of  the  orbicularis,  in  which  case 
it  will  l3e  attended  by  falling  of  the  lower 
lid,  and  will  generally  be  associated  with 
paralysis  of  other  muscles  supplied  by  the 
portio  dura  {see  Facial  Paralysis)  ;  to  the 
contraction  of  cicatrices  ;  to  spasm  of  the 
upper  eyehd  [see  Third  Nerve,  Diseases  of) ; 
or  possibly  to  congenital  malformation  of  the 
lids.  In  paralytic  lagophthalmos,  the  treat- 
ment is  that  of  facial  paralysis.  Where 
there  is  contraction  or  deformity,  each  case 
must  be  considered  on  its  own  merits,  with 
regard  to  the  possibUity  of  obtaining  relief 
from  a  siargical  operation. 

R.  Brudenell  Carter. 

LANGEN-SCHWALBACH,  in 

Nassau. — Chalybeate  waters.  See  Mineral 
Waters. 

LARDACEOUS  DISEASE  {lardum, 
bacon). — A  synonym  for  albumiaoid  disease, 
which  is  so  called  from  the  supposed  resem- 
blance of  the  cut  siirface  of  an  affected  organ 
to  raw  bacon.    See  Albuminoid  Disease. 

LARVALIS  (larva,  a  mask). — A  term 
usually  associated  with  porrigo.  The  thick 
incrustation  which  is  sometimes  seen  cover- 
ing the  face  of  children  affected  with  eczema, 
and  constituting  a  hideous  mask  to  the 
features,  is  an  example  of  porrigo  Larvalis, 
or  rather  eczema  larvale,  as  hkewise  is 
ordinary  mUk- crust. 


LARVATED  (larva,  a  mask). — A  term 
appUed  to  certain  diseases,  when  their  or- 
dinary characters  are  masked  or  concealed; 
as,  for  example,  typhoid  fever.  See  Typhoid 
Fever. 

LARYNGEAL  PHTHISIS.— A  mor- 
bid condition  of  the  larynx,  of  a  tubercular 
nature,  and  almost  invariably  associated  with 
pulmonary  phthisis.  See  Larynx,  Diseases 
of :  8.  Tuberculosis  ;  and  Phthisis. 

LARYNGISMUS  STRIDULUS 

(larynx,  the  windpipe  ;  stridor,  a  noise).— A 
form  of  obstructed  breathing,  attended  with 
a  peculiar  stridor  or  crowing  sound  during 
inspiration,  and  dependent  on  spasm  of  the 
muscles  of  the  glottis.  See  Larynx,  Diseases 
of:  6.  Spasm. 

LARYNGITIS.— Inflammation  of  the 
larynx.  See  Larynx,  Diseases  of:  2.  In- 
flammation. 

LARYNGOSCOPE,  The  (Xdpvy^, 
the  larynx ;  and  a-Komo),  I  look). — Defini- 
tion.— An  instrument  for  illuminating  the 
interior  of  the  larynx  and  trachea,  and  re- 
flectmg  those  parts  so  as  to  present  their 
image  to  the  eye  of  the  observer. 

Description. — The  apparatus  for  laryngo- 
scopy consists  of  a  small  round  plane  mirror, 
set  on  a  metal  stem  and  fixed  in  a  wooden 
handle,  for  introduction  into  the  throat ;  and, 
for  concentrating  and  reflecting  the  light 
into  the  throat,  a  concave  reflector  to  be 
worn  in  front  of  the  forehead,  or  perforated 
for  wearing  in  front  of  the  eye  of  the  ob- 
server. With  this  throat-mirror  and  reflector, 
any  lamp,  or  even  a  candle,  is  available ; 
but  brilliant  iUumination  contributes  so 
much  to  the  distinctness  of  the  image  that 
some  apparatus  to  condense  the  light,  such 
as  a  buil's-eye  lens,  is  also  desirable.  The 
oxyhydrogen  or  limelight  gives  the  best 
illumination,  but  a  further  development  of 
the  electric  light  may  be  expected  to  yield 
equally  good  results. 

Application. — In  practising  laryngoscopy, 
the  first  object  is  to  throw  a  brilUant  light 
into  the  pharynx. 

The  patient  being  placed  beside  and  a  little 
in  front  of  the  lamp,  the  operator  seats  him- 
self opposite  him,  and  adjusts  the  reflector 
which  he  is  wearing,  so  that  when  the  patient 
sits  upright,  with  his  head  inchned  slightly 
back,  his  mouth  widely  open,  and  the  tongue 
put  out,  the  light  shall  be  concentrated  on 
the  back  of  the  pharynx  and  velum  palati. 

The  first  object  being  thus  attained,  the 
next  is  to  throw  the  light  into  the  larynx. 
While  the  patient  breathes  deeply  and  quietly, 
his  protruded  tongue,  protected  by  a  napkin 
or  handkerchief  to  prevent  its  slipping,  is  held 
steadily  but  gently  forward,  either  by  his 
own  hand,  or  by  the  disengaged  hand  of  the 
operator ;  and  the  throat-mirror,  previously 
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warmed  to  prevent  the  condensation  of  mois- 
ture on  its  surface,  supported  lilce  a  pen,  is 
jjassed  into  the  patient's  throat,  and  held  with 
its  back  steadUy  pressing  against  and  raising 
the  soft  palate  and  uvula,  at  such  an  angle 
that  it  throws  the  Hght  into  the  larynx.  This 
angle  will  vary  according  to  the  position  of 
the  patient  and  the  part  of  the  larynx  which 
we  wish  especially  to  examine.  The  inclina- 
tion of  the  mirror  must  then  be  altered — it 
must  be  raised  or  lowered,  brought  forward 
or  advanced  farther  in  the  pharynx,  as  may 
be  necessary.  The  operator  must  observe 
which  part  is  reflected  in  the  mirror  ;  and  in 
moving  it,  he  is  guided  by  his  knowledge  of  the 
relations  of  the  various  parts  of  the  larynx 
to  each  other.  Unless  the  tonsils  are  en- 
larged, no  part  of  the  fauces  or  pharynx, 
except  the  soft  palate  and  uvula,  should  be 
touched ;  and  the  observer  must  be  specially 
careful  that  the  lower  edge  of  the  mu'ror 
does  not  come  in  contact  with  the  back  of 
the  pharynx.  He  must  remember  also  that, 
while  steady  pressm'e  can  be  borne,  titillation 
of  any  part  of  the  fauces  will  induce  retching. 
Where  the  throat  is  very  irritable,  a  20  per 
cent,  solution  of  the  hydrochlorate  of  cocaine 
brushed  over  the  soft  palate  and  pharynx  will 
greatly  facilitate  laryngoscopic  examination. 
Enlarged  tonsils  may  present  an  insuperable 
obstacle  to  successful  examination ;  in  slighter 
cases  either  a  very  large  round  mirror  which 
presses  the  tonsils  on  one  side,  or  a  small 
ovate  mirror,  should  then  be  used.  More  fre- 
quently a  pendulous  epiglottis  hanging  back 
over  the  upper  part  of  the  larynx  impedes 
the  view ;  in  such  a  case  the  patient  must 
utter,  or  try  to  utter,  in  a  high  falsetto  tone, 
a  prolonged  'eh,'  or  he  must  force  a  laugh  or 
a  cough,  and  the  mirror  must  be  held  lower 
in  the  pharynx,  in  a  more  vertical  position. 

For  the  topical  treatment  of  laryngeal 
diseases,  in  addition  to  the  laryngoscope,  the 
practitioner  requires  a  laryngeal  probe  or 
sound ;  brushes  or  cotton-wool  holders  on 
stout  metal  handles,  curved  at  a  suitable 
angle  for  applying  solutions ;  an  insufflator 
for  the  introduction  of  powders ;  and  a  scari- 
fying instriiment.  For  the  operative  treat- 
ment of  poljrpus,  &c.,  a  set  of  special  forceps, 
a  laryngeal  ecraseiir,  special  knives,  and 
other  instruments  are  necessary ;  while,  for 
use  by  the  patient,  a  spray-producer  or 
atomiser,  and  a  simple  inhaler,  will  be  re- 
quu'ed.  Thomas  James  W.vlker. 

LARYNX,  Diseases  of.— The  functions 
and  peculiar  anatomical  position  of  the  larynx 
give  to  its  diseases  a  special  importance ;  and 
in  addition  to  such  objective  and  subjective 
symptoms  as  are  common  to  affections  of 
other  organs,  we  find  here  modifications  of 
respiration,  vocalisation,  and  deglutition. 

The  principal  diseases  and  disorders  which 
affect  the  larynx  may  be  conveniently  enu- 
merated  and   described  in  the  following 


order :  (1)  Disorders  of  Circulation ;  (2)  In- 
flammation ;  (3)  Leprosy ;  (4)  Lupus ;  (5) 
Nervous  Affections;  (6)  Spasm;  (7)  Syphilis; 
(8)  Tuberculosis ;  and  (9)  Tiunours.  See  also 
Croup  ;  Diphtheria  ;  and  Trachea,  Diseases 
of. 

1.  Larynx,  Disorders  of  Circulation. 

of. — Ancemia  of  the  larynx  does  not  exist 
as  a  separate  disease.  Like  pallor  of  the 
gums,  it  is  described  as  one  of  the  symptoms 
of  incii>ient  phthisis. 

Congestion  oi  the  larynx  requires  a  passmg 
notice.  Hypersemia  of  some  portion  of  the 
mucous  lining  of  the  larynx  resiilts  from 
over-exertion  of  the  voice,  exposure  to  cold, 
the  action  of  irritants,  or  any  cause  obstruct- 
ing the  circulation  through  the  larynx ;  and 
it  may  be  consecutive  to  laryngitis.  It  causes 
more  or  less  persistent  hoarseness,  and  a 
sense  of  discomfort  in  the  throat ;  and  it  ex- 
cites what  is  commonly  called  a  '  tickling 
cough.'  Congestion  is  clinically  inseparable 
from  laryngitis. 

Treatment. — Treatment  of  congestion  of 
the  larynx  is  unnecessary,  beyond  resting  the 
voice,  if  the  congestion  is  merely  temporary. 
If  more  persistent,  astringents  should  be  ap- 
plied locally,  as  in  cases  of  chronic  laryngitis. 

2.  Larynx,  Inflammation  of.— The 
varieties  of  laryngitis  treated  of  here  will  be 
considered  under  the  following  headings : 
(a)  Acute  —  including  i.  Catarrhal  ;  ii. 
Phlegmonous,    (b)  Chronic. 

{a)  i.  Acute  Catarrhal  Laryngitis. — 
Synon. :  Laryngitis  Catarrhalis;  Cynanche 
Laryngea ;  Fr.  Laryngite  Aigue  Catarrhale ; 
Ger.  KehlJcopfenteiindung. 

Definition. — Acute  catarrhal  inflamma- 
tion of  the  mucous  membrane  of  the  larynx. 

iETiOLOGY. — Laryngitis  is  more  common 
among  males  than  females,  and  among  chil- 
dren than  adults.  The  most  frequent  exciting 
cause  is  exposure  to  cold,  but  the  disease  may 
often  be  attributed  to  sudden  changes  of  tem- 
perature, a  damp  or  irritating  atmosphere, 
the  inhalation  of  acid  vajjours  or  gases,  ex- 
cessive use  of  the  voice,  and  to  the  abuse  of 
alcohol,  hot  drinks,  and  spices.  It  may  be 
due  to  accidental  attempts  at  swallowing 
boiling  water.  The  catarrhal  process  may 
be  propagated  from  the  pharjmx  or  nose.  It 
occurs  also  as  a  complication  of  exanthema- 
tous  fevers — especially  of  measles.  Seden- 
tary occupations,  and  anything  that  depresses 
the  vitahty  of  the  body,  may  predispose  to 
laryngitis. 

Anatomical  Characters. — Acute  laryn- 
gitis is  characterised  by  the  changes  common 
to  catarrhal  inflammation  of  other  mucous 
membranes  :  hypenemia,  swelling,  and  in 
creased  secretion.  Small  superficial  erosions 
may  occasionally  occur,  especially  at  the  pos- 
terior extremities  of  the  vocal  cords,  but 
iilceration  does  not  extend  below  the  epithe- 
hal  layer. 

Symptoms. — A  mild  attack  of  laryngitis 
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commences  with  hoarseness,  irritable  cough, 
a  sense  of  tickling  and  soreness  about  the 
larynx,  without  any  febrile  disturbance.  Sub- 
sequently the  voice  may  be  completely  lost. 
In  severe  cases  the  patient  becomes  restless 
and  anxious  ;  experiences  a  feeling  of  con- 
striction about  the  rima ;  complains  of  sore- 
throat  in  swallowing ;  and  points  to  the 
larynx  as  the  seat  of  pain.  The  breathing  is 
altered,  having  more  or  less  the  character- 
istics of  laryngeal  obstruction,  namely,  the 
long-drawn  hissing  inspiration,  prolonged 
expiration  of  the  same  character,  but  with 
less  of  the  sibilant  sound,  and  diminution  or 
complete  abolition  of  any  pause  between  suc- 
cessive resphatory  efforts.  The  voice  also  is 
altered,  becoming  husky  and  uncertain,  deeper 
in  tone,  and  croaking  in  quality.  The  patient 
likewise  suffers  from  cough,  of  the  same 
character  as  the  voice ;  from  the  imperfect 
closure  of  the  vocal  cords  it  wants  sharpness, 
is  husky,  and  sometimes  is  accompanied  by 
a  hollow,  clangLag  sound,  constituting  what 
is  commonly  called  the  croupy  cough.  The 
expectoration  varies  according  as  the  inflam- 
mation involves  the  larynx  alone,  or  extends 
to  the  trachea  and  bronchi.  In  the  former 
case  it  is  usually  clear,  thin,  tenacious  mucus, 
which  is  hawked  rather  than  coughed  ixp, 
mixed  with  the  saliva,  which  is  freely  secreted 
but  not  swallowed.  Sometimes  the  expecto- 
ration contains  harder  pellets,  secreted  in  the 
ventricles  of  the  larynx ;  whilst,  if  the  trachea 
and  bronchi  are  involved,  the  usual  thick  ex- 
pectoration of  bronchitis  is  also  coughed  up. 
Deglutition  is  painful  and  difficult  owing  to 
implication  of  the  ary epiglottic  folds  and 
epiglottis ;  yet  the  pharynx,  on  inspection, 
shows  only  a  little  redness,  quite  inadequate 
to  account  for  the  dysphagia.  Accompanying 
these  symptoms  there  is  a  rapid  pulse,  and 
slight  rise  of  temperature,  though  the  tongue 
may  be  moist,  and  other  indications  of  in- 
flammatory fever  slight. 

The  laryngoscope  reveals  congestion  of  the 
larynx,  which  varies  much  in  extent  and 
degree.  In  slight  cases  the  reddening  may 
be  confined  to  special  parts,  like  the  epiglot- 
tis and  vocal  cords,  without  any  appreciable 
swelling  of  the  affected  structures.  The  cords 
usually  exhibit  changes,  which  account  suffi- 
ciently for  the  hoarseness.  During  attempts 
at  phonation  they  are  often  seen  to  be  imper- 
fectly approximated,  being  separated  by  an 
elliptical  fissure,  the  result  of  paresis  of  their 
internal  tensor  muscles,  the  thyro-aryte- 
noidei  interni.  Less  frequently  the  posterior 
part  of  the  glottis  remains  open  during 
phonation,  forming  a  triangular  space  with 
the  apex  directed  forwards,  a  condition 
depending  on  paresis  of  the  arytenoideus 
muscle.  These  pareses  of  the  cords  are  prob- 
ably due  to  mflammatory  implication  of 
their  neuro-muscular  apparatus.  Protrusion 
of  the  swoUen  inter- arytenoid  fold  between 
the  posterior  ends  of  the  cords,  preventing 


their  due  adduction,  is  an  occasional  source 
of  hoarseness.  At  other  times  no  definite 
loss  of  movement  can  be  recognised,  and 
here  the  hoarseness  is  to  be  ascribed  to 
alterations  in  the  tension  and  vibration  of 
the  cords  produced  by  the  catarrh.  In  the 
severe  type  the  whole  larynx  is  congested, 
and  the  aryepiglottic  folds,  epiglottis,  and 
ventricular  bands  are  swoUen  so  as  to  hide 
the  vocal  cords  more  or  less. 

In  most  instances  of  the  mild  form,  re- 
covery ensues  in  a  few  days. 

If  the  case  progress  untowardly,  the  rest- 
lessness and  anxiety  increase  ;  suffocative 
paroxysms  occur  and  recur  with  increasing 
frequency  ;  the  patient's  whole  attention  ap- 
pears concentrated  on  the  efl:ort  of  breathing; 
he  dreads  to  speak  or  swaUow,  and  if  obliged 
to  say  anything,  he  takes  first  a  laboured 
inspiration,  and  then,  with  a  straining  effort, 
brings  out  what  httle  voice  is  left.  Gradu- 
ally, as  the  aeration  of  the  blood  becomes 
more  imperfect,  drowsiness  comes  on  ;  the 
eyes,  staring  in  the  previous  stage,  are  half 
closed  by  the  drooping  lids  ;  the  face,  bathed 
in  perspiration,  becomes  hvid ;  and  death 
occurs,  probably  in  a  paroxysm  of  suffocative 
dyspnoea. 

Acute  laryngitis  occurring  in  young 
children,  sometimes  termed  sjjasmodic  laryn- 
gitis or  false  croup,  difi'ers  somewhat  from 
the  description  just  given.  These  differences 
depend  on  the  small  size  of  the  child's 
larynx,  and  on  the  tendency  to  spasm  inci- 
dental to  this  age.  Without  any  previous 
illness  beyond,  possibly,  a  slight  cough  and 
hoarseness,  the  child  is  suddenly  seized  at 
night  with  a  barking  cough,  noisy  stridulous 
inspiration,  and  more  or  less  urgent  dyspnoea. 
The  suffocative  seizure  seldom  lasts  more 
than  a  few  minutes ;  but  it  may  recur  the 
same  night,  or  on  successive  nights,  the 
child  being  generaUy  free  from  all  symjjtoms, 
excejDt  slight  cough  and  hoarseness,  during 
the  daytime.  These  attacks  are  mainly  due 
to  spasm  of  the  sijhincter  muscles  of  the 
larynx ;  but  in  aU  probability  they  are  also 
partly  the  result  of  drying  of  the  secretions 
accumulated  during  sleep,  and  consequent 
narrowing  of  the  glottis.  Paroxysmal  dys- 
pnoea of  the  same  nature,  and  due  to  the 
same  cause,  may  develop  as  a  complication 
of  the  exanthemata,  especially  measles. 

Diagnosis. — Acute  laryngitis  is  apt  to  be 
confounded  with  that  form  of  mflammation 
which  is  characterised  by  the  formation  of  a 
false  membrane  in  the  larynx,  namely,  croup 
or  laryngeal  diphtheria.  If  practicable,  a 
laryngoscopic  examination,  showing  the  ab- 
sence of  false  membrane,  is  the  most  certain 
means  of  diagnosing  simple  firom  pseudo- 
membranous laryngitis  ;  but  even  where 
perfect  casts  of  the  trachea,  bronchi,  and 
primary  bronchia  are  expectorated,  the  larynx 
may  be  absolutely  free  from  false  mem- 
brane, and  simply  inflamed.    The  absence 
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of  diphtheritic  membrane  in  the  fauces,  of 
acrid  excoriating  discharge  from  the  nos- 
trils, and  of  glandular  swellings,  as  well  as 
the  mode  of  accession  of  the  symptoms, 
would  lead  us  to  regard  the  case  as  simple 
laryngitis ;  while  the  presence  of  any  of  these 
symptoms,  or  the  prevalence  of  an  epidemic 
of  diphtheria,  would  lead  us  to  suspect  false 
membrane.  Even  after  due  consideration  of 
these  points,  and  of  the  character  of  the 
voice,  cough,  &c.,  in  certain  cases,  we  are 
miable  to  say  whether  we  have  to  deal  with 
simple  or  with  pseudo-membranous  laryn- 
gitis. The  acute  laryngitis  or  false  croup  of 
childxen  is  further  distinguished  from  true 
croup  by  the  sudden  accession  of  the  symp- 
toms at  night,  and  by  the  progress  of  the 
case — true  croup  or  diphtheria  increasing  in 
intensity,  while,  from  the  first  sudden  onset 
of  the  symptoms,  false  croup  diminishes, 
unless  comj)hcated  with  lobular  pneiunonia 
or  other  severe  disease.  From  laryngismus 
stridulus,  acute  laryngitis  is  distinguished  by 
the  presence  of  shght  pyrexia  and  other 
indications  of  primary  mflammatory  affec- 
tion of  the  larynx  and  air-passages  ;  by  the 
absence  of  mdications  of  any  other  affection 
of  the  nervous  system,  or  of  a  tendency  to 
convulsions  ;  by  the  usual  occurrence  of  the 
attack  in  the  night  only  ;  by  the  slighter 
affection  of  the  breathing  ;  and  by  the  fre- 
quent crouinj  cough,  which  is  the  prominent 
symptom,  and  which  is  wanting  in  laryn- 
gismus. 

Prognosis. — In  mild  attacks  of  laryngitis 
aU  the  symptoms  exist  only  in  a  slight 
degree,  and  disappear  in  a  few  days  under 
simple  treatment.  Such  is  the  ordmary 
course  of  the  false  croup  of  children.  In 
adults  laryngitis  may  occur  in  any  degree 
between  the  mildest  form  and  that  in  which, 
the  symptoms  being  all  most  intense,  it  may 
prove  fatal  in  a  day  or  two,  or  even  in  a  few 
hours.  The  danger  depends  in  great  measm'e 
on  the  amount  of  swelling  present.  Although 
mild  laryngitis  usually  terminates  favour- 
ably in  a  few  days,  it  is  necessary  that  every 
case  should  be  sedulously  watched,  as  at  any 
period  dangerous  symptoms  may  set  in  and 
prove  rapidly  fatal.  The  disease  is  most 
deadly  in  the  yoimg.  Acute  may  pass  on  to 
chronic  laryngitis. 

Treatment. — As  soon  as  the  first  indica- 
tions of  even  slight  laryngitis  are  observed, 
the  patient  should  be  confined  to  a  warm 
room,  at  a  temperatiure  of  65°  F.,  a  kettle 
being  kept  boiling  to  moisten  the  atmosphere. 
Talking  must  be  forbidden,  in  order  to  ensure 
as  much  rest  to  the  larynx  as  possible.  The 
diet  should  be  chiefly  liquid,  and  no  stimu- 
lants are  required.  As  a  rule,  no  fiu'ther 
treatment  is  necessary  ;  but,  if  the  cough  be 
troublesome,  we  may  prescribe  a  saline 
diaphoretic  draught,  with  small  doses  of 
morphine,  and  4  or  5  minims  of  antimonial 
wine  every  tkree  or  four  hours.    The  cough 


and  sense  of  dryness,  or  soreness  of  the 
tlnroat,  are  generally  relieved  by  the  inhala- 
tion of  simple  steam,  or  by  the  vapour  of 
compomid  tincture  of  benzoin,  one  drachm 
being  added  to  a  jiint  of  hot  water.  In  every 
case  a  regular  evacuation  of  the  bowels  is  to 
be  secured.  If  swelling  of  the  larynx  ensue, 
the  patient  must  be  directed  to  suck  ice 
constantly.  Should  the  dyspnoea  become 
urgent,  tracheotomy  must  be  performed  at 
once.  With  due  care  in  the  performance  of 
the  operation  and  after-treatment  of  the 
p>atient,  in  cases  of  simple  laryngitis,  tracheo- 
tomy is  almost  always  successful,  but  it 
should  not  be  resorted  to  vmless  the  case  is 
urgent. 

Simple  cases  of  false  croup  in  children  are 
usually  relieved  by  warm  povdtices  to  the 
throat.  An  emetic  may  be  administered  in 
the  comparatively  rare  mstances  in  which 
dyspnoea  depends  on  insufficient  removal  of 
secretions  from  the  larynx. 

A  brief  allusion  may  here  be  made  to  the 
method  of  intubation  which  has  been  suc- 
cessfully practised  by  Dr.  O'Dwyer  and  others 
for  the  relief  of  laryngeal  diphtheria.  It  is 
'  possible  that  fmther  experience  may  warrant 
the  adoption  of  this  treatment  in  place  of 
tracheotomy,  in  certain  cases  of  laryngitis 
associated  with  stenosis,  whether  in  the  child 
or  adult. 

h.  Phlegmonous  Laryngitis. — Synon.: 
CEdema  Glottidis  ;  Oedema  of  the  Larynx  ; 
Edematous  Laryngitis;  Vx.  Laryngite  CEde- 
mateuse ;  Ger.  Kehlkopfoedem. 

;  Definition. — Inflammatory  exudation  into 
the  submucous  tissue  of  the  larynx  of  serous, 

1  sero-pm'ixlent,  or  sero-fibrinous  fluid. 

Etiology. — Phlegmonous  laryngitis  occa- 
sionally arises  as  a  primary  disease,  and  is 
then  to  be  regarded  as  a  symptom  of  septic 
infection ;  thus  in  rare  instances  it  seems  to 
have  been  the  earUest  manifestation  of 
erysipelas. 

Mechanical  injuries,  and  the  dfrect  action 
of  boiling  water,  corrosive  poisons,  and  foreign 
bodies  are  less  uncommon  caixses.  Phleg- 
monous laryngitis  may  also  develop  in  the 
course  of  specific  fevers,  such  as  measles,  scar- 

i  latina,  small-pox,  typhoid  fever,  diphtheria, 

j  pyaemia,  and  in  renal  disease. 

I     In  most   cases,  however,  the  laryngeal 

'  affection  is  the  result  of  extension  of  disease 
from  neighbouring  parts,  pharyngitis,  whether 
dependent  on  erysipelas  or  other  causes, 
being  the  most  common  antecedent. 

Inflammatory  affections  of  the  cervical 
connective  tissue,  and  perichondritis,  or  deep 
ulceration  of  the  larynx,  associated  with 
carcinoma,  syphilis,  or  tuberculosis,  are  also 
occasional  causes  of  phlegmonous  laryngitis. 

Anatomical  Characters. — The  mucous 
surface  presents  a  dull  red  or  hvid  colour, 
and  is  greatly  swollen,  owing  to  infiltration 
of  the  submucosa.  A  certain  amount  of  pus 
is  generally  diffused  through  the  exudation,. 


1084 


LAEYNX,  DISEASES  OF 


biit  it  is  rare  for  a  circiimscribed  abscess 
to  form.  The  process  usually  attacks  iirst 
the  aryepiglottic  folds  and  the  epiglottis, 
and  it  may  extend  thence  to  the  ventricles 
and  other  parts  of  the  larynx,  the  vocal  cords 
themselves  being  seldom  affected.  The  sub- 
mucous tissue  below  the  vocal  cords,  lining 
the  cricoid  cartilaf-e,  may  very  occasionally 
be  the  sole  seat  of  the  disease. 

Symptoms. — The  symptoms  indicative  of  the 
severe  laryngitis  exist  in  an  increased  degree 
in  this  affection,  the  swelling  of  the  epiglottis 
interfering  especially  with  deglutition,  and 
that  of  the  aryepiglottic  and  ventricular 
bands  causing  very  dangerous  dyspnoea.  By 
examination  with  the  finger  and,  far  better, 
by  the  laryngoscope,  we  observe  further  the 
physical  condition  caused  by  the  swelling. 
The  epiglottis  is  congested,  misshapen, 
rounded  like  a  chestnut,  or  its  two  sides 
swollen  so  as  to  resemble  two  mucous 
bladders  pressed  together  in  the  middle  line  ; 
and,  unless  this  hides  the  rest  of  the  larynx, 
the  aryepiglottic  folds  wOl  be  recognised  as 
two  long  rounded  swellings,  passing  from 
before  back,  and  nearly  meeting  in  the 
centre,  the  ventricular  bands  being  visible 
only  when  there  is  little  swelling  above.  The 
prognosis  in  such  cases  is  extremely  grave. 

Treatment. —  The  patient  should  suck 
small  pieces  of  ice,  leeches  might  be  applied 
over  the  larynx,  and  an  attempt  may  be 
made  to  reduce  the  swelling  by  scarification 
with  a  curved  laryngeal  bistoury,  but  in  most 
instances  tracheotomy  is  required. 

(6)  Chronic  Laryngitis. — Definition. 
Chronic  inflammation  of  the  mucous  mem- 
brane of  the  larynx. 

^Etiology. — Chronic  laryngitis  is  often, 
but  not  invariably,  a  sequel  of  acute  laryn- 
gitis, and  is  due  to  the  same  causes.  Chronic 
affections  of  the  nose  and  pharynx  frequently 
co-exist,  and  seem  in  some  instances  to  be 
the  starting-point  of  the  malady. 

Anatomical  Characters.  —  The  mucous 
membrane  of  the  larynx  is  hypersemic,  and 
may  be  slightly  swollen,  the  A'essels  being 
often  dilated  in  patches.  The  morbid  process 
may  extend  in  rare  cases  to  the  submucosa, 
producing  diffuse  coimective -tissue  thicken- 
ing, or  small  warty  growths,  especially  on  the 
vocal  cords — '  chorditis  tuberosa  '  of  Tiirck. 
Marked  enlargement  of  the  veins  on  the 
epiglottis  is  occasionally  observed,  and  is 
probably  the  result  of  the  chronic  catarrh. 

Symptoms. — The  symptoms  of  chronic 
laryngitis  are  hoarseness  or  aphonia  after 
slight  exertion  of  the  voice ;  a  hacking  cough, 
with  but  little  of  the  brassy,  laryngeal  cha- 
racter ;  either  no  expectoration,  or  only  a 
little  tenacious  mucus  ;  and  a  sense  of  dry- 
ness and  tickling,  with  slight  pain,  in  the 
throat. 

The  laryngoscope  shows  a  varying  amount 
of  congestion,  either  general  or  local,  but  the 
hyperffimia  is   seldom  so  pronounced  as  ia 


acute  laryngitis.  The  cords  are  usually 
affected,  presenting  a  pinkish,  slightly  thick- 
ened appearance. 

Mucous  secretion  is  often  seen  sticking  to 
the  inter- arytenoid  fold  or  to  the  anterior 
angle  of  the  glottis.  In  a  special  variety  of 
the  disease,  known  as  '  laryngitis  sicca,'  the 
secretion  is  apt  to  dry  and  form  adherent 
scales  or  crusts,  in  consequence  of  some 
modification  of  its  composition.  Epithelial 
erosions  are  not  tmcommon,  but  ulceration 
never  occurs.  Pareses  of  the  vocal  cords 
often  ensue,  giving  rise  to  changes  in  the 
glottis,  as  described  under  Acute  Laryngitis. 

In  the  rare  instances  in  which  thickening 
invades  the  subglottic  region,  stenosis  com- 
monly ensues,  and  obstructive  dyspnoea  be- 
comes a  prominent  symptom. 

Diagnosis. — In  cases  of  chronic  disease 
of  the  larynx  a  laryngoscopic  examination  is 
indispensable.  "Without  the  laryngoscope 
diagnosis  and  treatment  can  be  only  guess- 
work ;  with  it,  the  appearances  described 
above  are  clearly  recognised.  "Where  chronic 
laryngitis  is  persistent,  the  possibility  of 
tuberculosis  must  be  kept  in  mind,  and  re- 
peated examination  of  the  lungs  and  sputmn 
should  be  made.  In  elderly  or  middle-aged 
patients  a  locaUsed  swelHng  and  congestion 
of  the  vocal  cords,  especially  if  associated 
with  impaired  mobility,  should  arouse  the 
suspicion  of  carcinoma. 

Prognosis. — Chronic  catarrhal  laryngitis 
may  subside  spontaneously,  but  is  usually 
persistent  imless  properly  treated. 

Treatment. — Any  imprudence  in  diet  or 
hygiene  must  be  corrected,  pungent  condi- 
ments or  spices,  very  hot  drinks,  alcohol  in 
excess,  smoky  or  dusty  rooms,  being  avoided, 
and  the  voice  rested  as  much  as  possible. 
About  every  other  day  the  larynx  should  be 
brushed  out  with  an  astringent  lotion.  In 
mild  cases  a  solution  of  chloride  of  zinc,  30 
grains  to  the  ounce,  will  suffice;  but  if  this 
fail,  a  more  powerful  astringent,  nitrate  of 
sUver  10  to  40  grains  to  the  ounce,  should 
be  employed.  Such  applications  should  not 
be  continued  for  more  than  two  or  three 
weeks  at  a  time. 

Inhalations  of  chloride  of  ammonium,  pine 
1  oil,  and  creasote  are  recommended  by  some 
physicians.  In  some  obstinate  cases  the 
waters  of  Ems,  Eeichenhall,  Marienbad, 
Aix-les-Bains,  and  other  spas  are  believed  to 
yield  good  results.  Attention  must  be  paid 
to  the  general  health,  and  to  the  state  of  the 
digestive  organs. 

3.  Larynx,  Leprosy  of.— Etiology. — 
The  causes  are  identical  with  those  of  leprosy 
in  other  situations.  Leprosy  of  the  larynx 
may  be  associated  with  a  similar  affection  of 
the  buccal  mucous  membrane,  the  tongue, 
and  the  palate. 

Anatomical  Characters. — The  lesions  at 
first  consist  of  a  nodular  thickening  of  the 
epiglottis  and  aryepiglottic  folds,  which  may 
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he  succeeded  by  very  chronic  ulceration 
and  cicatrisation.  Ultimately  the  disease 
may  invade  other  parts,  and  cause  stenosis 
of  the  larynx. 

Symptoms,  Complications,  and  Diagnosis. 
The  symptoms  of  laryngeal  leprosy  are  those 
of  chronic  inflammation  ;  and,  if  the  nodules 
ulcerate,  the  ulceration  is  very  slow,  and  not 
of  the  destructive  character  of  syphilis.  As 
leprosy  of  the  larynx  occurs  only  v?hen  the 
disease  of  the  skin  has  been  long  established, 
its  diagnosis  is  clear.  It  usually  exists  for  a 
long  time,  even  years,  before  it  ulcerates  ; 
and  even  after  this  it  is  very  slow  in  its  pro- 
gress, and  not  fatal. 

Treatment. — As  in  other  forms  of  leprosy, 
treatment  is  almost  useless.  Tracheotomy 
must  be  performed  if  stenosis  occur.  See 
Leprosy. 

4.  Larynx,  Lupus  of. — ^Etiology. — 

The  causes  of  this  disease  and  of  lupus  of  the 
skin  are  identical.  It  is  doubtful  whether 
the  larynx  is  ever  primarily  affected. 

Anatomical  Characters. — Small  nodules 
appear  on  the  epiglottis,  and  subsequently  on 
the  aryepiglottic  folds  and  other  parts  of  the 
larynx,  associated  sooner  or  later  with  thiek- 
enmg  and  ulceration  of  the  mucous  mem- 
brane. Cicatrisation  of  the  ulcers  is  almost 
an  invariable  feature  of  such  cases. 

Symptoms,  Complications,  and  Diagnosis. 
Lupus  of  the  larynx  may  give  no  definite 
symptoms,  even  when  pronounced  lesions 
exist,  and  doubtless  on  this  account  this  affec- 
tion of  the  larynx  is  often  overlooked.  In 
other  cases  the  symptoms  are  those  of  chronic 
inflammation ;  but  there  appears  to  be  less 
tendency  to  oedema  or  to  those  affections  of 
the  cartilages  which  occur  in  syphilis  and 
tuberculosis.  Lupus  is  distinguished  from 
syphilis  by  its  prevailing  nodular  character, 
and  by  the  slow  progress  of  ulceration. 
From  tuberculosis,  which  it  more  closely  re- 
sembles, it  differs  mainly  in  its  marked  ten- 
dency to  the  formation  of  cicatrices.  But  in 
all  cases  the  diagnosis  turns  principally  on 
the  presence  of  lupus  of  the  skin.  It  lasts 
for  many  years. 

Treatment. — Lupus  of  the  larynx  must  be 
treated  constitutionally  in  the  same  way  as 
other  forms  of  lupus,  and  locally  by  caustics 
or  the  galvanic  cautery.  Lactic  acid,  ap- 
plied as  in  cases  of  laryngeal  tuberculosis, 
promises  to  be  of  service  in  lupus  also.  See 
Lupus. 

5.  Larynx,  Nervous  Affections  of.— 

(1)  Sensory  Disorders  of  the  Larynx. — 
Hyijercestliesia  of  the  laryngeal  mucous 
membrane  is  a  usual  accompaniment  of  in- 
flammation, acute  and  chronic,  and  is  a  not 
inirequent  symptom  of  hysteria,  hypochon- 
driasis, and  neurasthenia.  Ancesthesia  occurs 
in  cases  where  the  superior  laryngeal  nerve 
or  its  centres  are  affected,  and  especially  as  a 
sequel  of  diphtheria.  It  is  also  an  occasional 
symptom  of  bulbar  paralysis  and  hysteria, 


and  is  said  to  accompany  epileptic  fits- 
HemiancestJiesia  may  result  from  tumours 
of  the  base  of  the  skull.  Parcesthesia,  in 
which  the  larynx  is  the  seat  of  various  per- 
verted and  unaccountable  sensations,  is  not 
an  uncommon  manifestation  in  auEemic, 
hysterical,  and  hypochondi-iacal  patients. 

(2)  Motor  Disorders  of  the  Larynx. — 
(a)  Spasm  is  considered  in  a  separate  section. 
See  6.  Larynx,  Spasm  of. 

(&)  Paralysis  of  the  larynx  is  of  great 
variety.  It  wiU  be  best  discussed,  first,  under 
the  head  of  the  nerves  affected ;  and,  secondly, 
with  respect  to  the  individual  muscles  para- 
lysed. 

i.  Paralysis  of  the  Sujierior  Laryngeal 
i  Nerve. — In  this  rare  condition,  depending 
i  either  on  diphtheria  or  bulbar  paralysis,  the 
interior  of  the  larynx  is  quite  insensitive  to 
the  introduction  of  a  probe  ;  the  epiglottis  lies 
motionless  against  the  base  of  the  tongue, 
owing  to  paralysis  of  its  depressors — the 
,  thyro-epiglottic   and  aryepiglottic  muscles ; 
and  the  voice  is  said  to  be  rough  and  low- 
pitched,  from  palsy  of  the  cricothyroid  mus- 
cles.   The  glottis  is  represented  by  a  wavy 
line,  in  consequence  of  paralysis  of  the  ex- 
;  ternal  tensors.    The  immobility  of  the  epi- 
glottis and  the  anaesthesia  are  a  source  of 
great  danger,  as  food  is  Ukely  to  enter  the 
larynx  and  lead  to  pulmonary  complications. 
Food  must  be  administered  by  the  cesojiha- 
geal  tube  in  such  cases.    See  Labio-Glosso- 
Laryngeal  Paralysis. 

Paralysis  of  the  Recurrent  Laryngeal 
Nerve. — Complete  paralysis  is  generally  due 
to  pressure  of  an  aneurysm  of  the  aorta  or 
other  intrathoracic  tumour,  or  of  a  goitre,  on 
the  nerve  after  its  origin  from  the  vagus,  but 
the  same  effect  may  follow  degenerative  or 
destructive  lesions  of  the  motor  fibres,  in  any 
part  of  their  course  from  the  medulla  oblon- 
gata down  to  their  peripheral  termination. 
Bilateral  paralysis,  in  the  very  rare  instances 
(  in  which  it  has  been  observed,  was  the  result 
of  carcinoma  of  the  oesophagus,  double 
aneurysm  of  the  aorta  and  innominate  artery, 
tumours  of  the  base  of  the  brain,  extensive 
pericardial  effusion,  and,  lastly,  pressure  on 
j  the  trunk  of  one  pneumogastric  nerve,  for 
i  example,  by  enlarged  bronchial  glands.  Bi- 
lateral paralysis,  following  unilateral  pressure, 
is  regarded  by  Sir  George  Johnson,  who  first 
observed  it,  as  an  instance  of  reflex  para- 
lysis ;  but  the  more  general  belief  is  that  se- 
condary changes  are  set  up  in  the  nuclei  of 
the  recurrent  laryngeal  nerves,  as  the  result 
of  ascending  irritation.  The  symptoms  of 
bilateral  paralysis  are  aphonia,  inabihty  to 
cough,  and  slight  stridor.  Slight  dyspnoea 
may  be  induced  by  attempts  to  speak.  The 
vocal  cords  are  seen  lying  motionless  and 
relaxed,  in  a  position  midway  between  abduc- 
tion and  adduction.  In  unilateral  paralysis, 
which  is  the  usual  form  and  is  more  common 
on  the  left  side,  one  cord  alone  occupies  the 


1086 


LAEYNX,  DISEASES  OF 


position  just  described,  but,  as  the  healthy 
cord  crosses  over  the  middle  line  during 
phonation  to  meet  its  palsied  fellow,  there  is 
no  aphonia,  though  the  voice  is  generally 
weak  and  uncertaia. 

Hitherto  complete  paralysis  alone  has  been 
■considered ;  but  paralysis  depending  on  struc- 
tural disease  of  the  fibres  or  nuclei  of  the 
recurrent  laryngeal  nerves  is  far  more  often 
incomplete.  In  these  circumstances,  as  Dr. 
Semon  and  Dr.  Eosenbach  have  shown  in- 
dependently, the  fibres  supplying  the  abduc- 
tor muscles  are  the  first  to  suffer.  In  course 
of  time  the  adductors  may  become  affected 
also,  but  paralysis  of  these  muscles  is  seldom 
complete.  This  fact  is  attributed  to  a  greater 
vulnerability  of  the  abductor  nerve-fibres 
than  of  those  supplying  their  antagonists,  the 
adductors.  Dr.  Semon  believes  that  the  ab- 
ductor muscles  themselves  are  less  resistant 
than  the  adductors.  It  is  impossible  to  dis- 
cuss here  the  experimenty  and  clinical  facts 
on  which  this  important  doctrine  is  based. 

ii.  Pwralysis  of  Individual  Muscles. — Bi- 
lateral Abductor  Paralysis. — The  cause  may 
be  either  central — as  ia  tabes  dorsalis,  bulbar 
paralysis,  syphilitic  or  other  intracranial 
disease ;  or  peripheral — lesions  of  both  re- 
current or  pneumogastric  nerves,  pressure  on 
the  trunk  of  one  vagus,  or  degenerative  affec- 
tions of  the  abductor  muscles,  as  described 
under  the  preceding  heading.  The  symp- 
toms are  severe  inspiratory  dyspnoea  and 
stridor,  and  weakness  or  shght  hoarseness  of 
the  voice.  With  the  laryngoscope  the  cords 
are  found  lying  close  together,  being  separ- 
ated by  a  mere  chink.  On  phonation  they 
approximate  as  usual,  but  during  deep  in- 
spiration no  divergence  takes  place,  and  a 
slight  movement  of  adduction  is  generally 
observed.  This  action  is  attributed  either  to 
the  effects  of  suction,  or  to  a  perverted  inner- 
vation of  the  unopposed  adductors.  Bilateral 
paralysis  may  cause  fatal  suffocative  attacks, 
and,  if  persistent,  necessitates  the  perform- 
ance of  tracheotomy. 

Abductor  paralysis  may  be  simulated  by 
mechanical  fixation  from  ankylosis  or  ar- 
thritis of  the  crico-arytenoid  joints,  or  by 
cicatricial  or  inflammatory  changes  in  their 
neighbourhood.  Diagnosis  is  often  difficult 
in  such  cases,  but  in  the  latter  condition 
there  is  usually  some  distortion  of  parts, 
such  as  contraction,  irregularity,  or  swelling 
about  the  arytenoid  cartilages,  which  is  not 
the  case  in  paralysis. 

Unilateral  Abductor  Paralysis.  — This 
condition  is  generally  attributable  to  peri- 
pheral causes,  and  especially  to  compression 
of  the  left  recurrent  or  vagus  nerve  within 
the  thorax  by  an  aneurysm  or  other  tumour, 
as  we  have  just  seen  in  discussing  paralysis 
of  the  recurrent  laryngeal  nerve.  Palsy  of 
the  right  abductor  is  an  occasional  result  of 
chronic  disease  of  the  apex  of  the  right 
lung. 


The  affected  vocal  cord  occupies  the  median 
position;  but  if  the  adductor  becomes  in- 
volved, the  cord  recedes  from  the  middle 
line  and  takes  up  a  situation  between  that 
of  abduction  and  adduction.  The  symptoms 
of  unilateral  paralysis  are  slight  hoarseness 
and  dysphonia,  but  dyspnoea  and  stridor  do 
not  occur  except  on  exertion. 

Paralysis  of  the  Adductors. — Paralysis 
of  these  muscles  is  nearly  always  bilateral, 
and  is  probably  the  result  of  a  central  nervous 
afi'ection  of  a  functional  nature,  occurring  in 
hysterical,  neurotic,  or  anaemic  subjects.  It 
is  doubtful  whether  gross  nervous  disease 
ever  leads  to  isolated  paralysis  of  the  adduc- 
tors. The  patient,  generally  a  female,  be- 
comes suddenly  aphonic,  but  the  reflex  acts 
of  sneezing  and  cough  are  still  attended  with 
the  usual  sound.  Attempts  to  speak  occa- 
sion a  slight  degree  of  dyspnoea,  due  to  the 
escape  of  breath  through  the  widely  open 
glottis.  The  laryngoscope  shows  that  the 
cords  are  abducted  normally,  but  do  not 
approach  one  another  during  efforts  to  pho- 
nate. 

Paralysis  of  the  Internal  Tensors. — The 
internal  tensors  or  thyro-arytenoidei  interni 
may  be  paralysed,  on  one  or  both  sides,  as  a 
consequence  of  laryngitis  or  of  hysteria.  Ac- 
cording as  the  affection  is  bilateral  or  uni- 
lateral, there  is  aphonia  or  mere  hoarseness. 

During  phonation  the  vocal  cords  are 
separated  by  an  oval  or  elliptical  space,  and 
appear  to  be  very  thin  and  narrow,  owing  in 
aU  probability  to  deficient  tension. 

Paralysis  of  the  External  Tensors,  the 
crico-thyroids,  is  unknown,  apart  from  the 
results  of  paralysis  of  the  superior  laryngeal 
nerve. 

Paralysis  of  the  Arytenoideus. — This  is 
also  commonly  a  result  of  hysteria  or  of 
laryngeal  catarrh,  and  gives  rise  to  hoarse- 
ness or  aphonia.  During  phonation  the  cords 
meet  in  front,  but  are  separated  posteriorly 
by  a  triangular  gap. 

Treatment.  —  If  the  paralysed  condition 
depend  on  serious  disease  outside  the  larynx, 
local  treatment  is  of  little  avaU.  When 
syphiHs  or  aneurysm  is  suspected,  iodide  of 
potassium  should  be  prescribed  freely.  In 
cases  of  adductor  paralysis,  anaemia  and  the 
hysterical  state  must  be  suitably  treated,  and 
intra-  or  extra-laryngeal  faradisation  may  be 
tried,  but  sudden  recovery  often  occurs  with- 
out any  treatment.  See  Pneumogastric 
Nerve,  Diseases  of. 

6.  Larynx,  Spasm  of. — In  the  descrip- 
tion of  other  diseases  of  the  larynx,  this  con- 
dition has  been  referred  to  as  a  frequent  com- 
pUcation.  Spasm  causes  the  urgent  symptoms 
when  the  larynx  is  irritated  by  the  lodgment 
of  a  foreign  body  or  the  like.  It  may  result 
from  pressure  on,  or  disease  of,  the  pneumo- 
gastric or  recurrent  laryngeal  nerve  ;  from 
hysteria  ;  or  as  a  manifestation  of  a  more 
general  affection  of  the  nervous  system,  ia 
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•which  case  it  constitutes  the  following  special 
malady. 

Laryngismus  StricUdus. — Synon.  :  Child- 
Crowing  ;  Spasmodic  Croup  ;  False  Croup ; 
Fr.  Spasme  de  la  Glotte ;  Pseudo-croup 
Nerveux  ;  Ger.  Kehniopfkranvjpf. 

Definition. — Laryngismus  stridulus  is 
characterised  by  short  or  more  prolonged 
accessions  of  suffocation ;  dejiending  on  tonic 
spasm  of  the  adductor  muscles  of  the  larynx, 
and  usually  of  the  diaphragm  and  other  re- 
spiratory miiscles,  causing  closure  of  the 
glottis  and  a  sudden  arrest  of  insjiiration  ; 
and  endmg  in  a  shrill  crowing  soimd,  as  the 
inspiratory  act  is  resumed  and  concluded. 
It  is  purely  a  nervous  disease ;  is  unac- 
companied by  any  inflammatory  affection 
of  the  larynx  or  air-passages  ;  and  is  often 
associated  with  other  convulsive  affections. 

jEtiology. — Anything  causing  excessive 
reflex  irritability,  rickets,  chronic  hydro- 
cephalus and  other  organic  affections  of  the 
brain  or  medulla  oblongata,  predispose  to 
this  convulsive  affection.  It  is  sometimes 
associated  with  the  irritation  of  teething.  A 
sudden  fright,  irritation  of  the  larynx  by  the 
accidental  entrance  of  food,  or  some  such 
slight  agitation  as  that  caused  by  a  child 
being  tossed  in  the  air,  may  excite  the  attack. 

Symptoms. — With  or  without  premonitory 
indications  of  a  tendency  to  convulsive  affec- 
tion, such  as  drawing-in  of  the  thmnbs  and 
great  toes,  or  clenching  of  the  hands  ;  often 
diuring  sleep,  and  with  no  evident  exciting 
cause,  or  at  any  time  in  the  day  ;  a  child  is 
suddenly  attacked  with  difficult  breathing, 
inspiration  being  accompanied  by  the  crow- 
ing sound  characteristic  of  laryngeal  spasm. 
This  may  continue  for  some  time,  and  then 
gradually  subside.  The  spasm  may  be  short, 
or  it  may  be  longer  and  more  intense,  in- 
spiration being  proportionately  difficult.  It 
may  be  complete,  and  the  act  of  inspiration 
-cease  entirely,  until,  just  as  death  seems 
imminent,  the  spasm  relaxes,  and  with  a 
crowing  inspiration  breathing  is  re-estab- 
lished. In  the  worst  cases,  and  sometimes 
in  the  first  attack,  death  does  actually  occur. 

Diagnosis.— The  diagnosis  of  this  disease 
from  laryngitis  is  considered  under  Acute 
Laryngitis.  The  symptoms  caused  by  a  for- 
eign body  lodged  in  the  larynx  closely  simu- 
late laryngismus  striduliis.  The  nature  of  the 
case  is  decided  by  its  history  ;  and,  unless 
the  age  of  the  patient  precludes  it,  by  a 
laryngoscopic  examination. 

Prognosis. — The  milder  forms  of  laryngis- 
mus stridulus  yield  to  suitable  treatment,  and 
disappear  as  improvement  takes  place  in  the 
condition  inducing  the  attack.  Severer  forms, 
if  not  fatal  in  a  first,  may  be  so  in  a  subse- 
quent attack.  When  the  spasm  depends  on 
some  inciirable  organic  change  ia  the  nervous 
system,  the  case  is  of  coiurse  hopeless  from 
the  first. 

Treatment. — Attention  to  the  diet  and 


general  management  of  the  child,  regular 
bathing,  and  the  administration  of  remedies 
suitable  to  correct  faults  of  digestion,  are 
necessary  (see  Rickets).  The  persevering 
use  of  bromide  of  potassium  has  been  found 
beneficial  by  the  writer  (T.J.W.) ;  and  chloral 
hydrate  is  of  undoubted  value.  For  the  im- 
mediate treatment  of  the  spasmodic  attack, 
l^rompt  immersion  in  a  warm  bath,  the  ad- 
ministration of  an  emetic,  or  the  use  of  an 
ancesthetic  vapoirr  or  amyl  nitrite  may  be 
resorted  to  ;  and  should  breathing  not  be  re- 
established as  the  spasm  ceases,  dashing  cold 
water  on  the  face  and  chest,  friction,  aj)plica- 
tion  of  strong  ammonia  or  vinegar  to  the 
nostrils,  and  especially  artificial  resj^iration, 
must  be  adopted,  with  the  object  of  restoring 
the  respiratory  function.  Tracheotomy  may 
be  requisite,  but  the  practitioner  is,  imfortu- 
nately,  seldom  present  when  the  indications 
for  the  operation  arise. 

7.  Larynx,  Syphilis  of.  —  Syphilis 
affects  the  larynx  differently  according  to  the 
stage  of  the  disease  at  which  the  organ  is 
attacked.  Erythematous  maculse,  raised 
mucous  patches  or  condylomata,  and  super- 
ficial ulceration,  like  that  seen  in  the  fauces 
and  pharynx,  are  described  as  secondary  le- 
sions, but  are  seldom  actually  observed,  as 
opportunities  for  making  a  laryngoscopic 
examination  are  not  often  afforded.  Mucous 
patches,  represented  by  small  greyish  flat  ele- 
vations, and  congestion,  are  the  commonest 
manifestations  at  this  period  of  the  disease. 
These  patches  generally  disappear  without 
leaving  any  trace  of  their  existence. 

The  larynx  is  more  seriously  affected  in 
advanced  stages  of  syphilis.  The  lesions,  con- 
sisting of  difiuse  infiltration,  nodular  gum- 
matous deposits,  or  ulceration,  are  especially 
prone  to  attack  the  epiglottis  and  vocal  cords, 
and  in  a  less  degree  the  ventricular  bands 
and  posterior  wall. 

The  special  proclivity  of  the  epiglottis  to 
syphilitic  disease  has  been  attributed  to  direct 
infection  from  the  pharynx,  it  being  an  un- 
doubted fact  that  syphilis  generally  involves 
the  pharynx  together  with  the  larynx. 
Syphilitic  ulceration  may  be  superficial  or 
deep.  Deep  ulcers,  which  are  often  of  gum- 
matous origin,  are  sharply  cut,  and  extend 
rapidly.  As  a  result,  extensive  destruction 
of  the  epiglottis,  suppurative  perichondri- 
tis, and  necrosis  of  the  various  cartilages, 
often  ensue.  External  fistulse  are  occasion- 
ally thus  produced.  Perichondritis  at  times 
develops  without  previous  ulceration.  Cica- 
trices are  almost  an  invariable  sequel  of  deep 
ulceration,  and  are  a  great  source  of  danger, 
owing  to  the  contraction  and  stenosis  which 
they  occasion.  Curious  puckering  of  diflerent 
parts  is  commonly  produced,  at  times  asso- 
ciated with  small  polypoid  excrescences  of 
the  mucous  membrane.  These  last,  unlike 
gummata,  show  no  tendency  to  ulcerate, 
and  may  gradually  disappear.   Adhesion  and 
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webbing  of  the  cords,  adlaesion  of  the  epi- 
glottis to  the  walls  of  the  pharynx,  fixation 
of  the  vocal  cords  in  various  positions,  some- 
times simulating  bilateral  abductor  palsy, 
and  depending  then  on  fibrous  changes 
around  the  crico-arytenoid  articulations, — 
these  are  some  of  the  many  effects  of  syphilitic 
cicatrisation. 

In  hereditary  syphilis,  lesions  of  the  larynx 
generally  occm*  within  the  first  few  months 
after  birth,  but  occasionally  the  larynx  is  not 
attacked  before  the  age  of  puberty  is  reached. 
The  early  manifestations  of  the  disease  in 
hereditary  cases  are  represented  by  conges- 
tion and  mucous  patches  ;  at  a  later  period 
they  are  not  to  be  distinguished  from  those 
which  occm'  in  the  advanced  stage  of  ac- 
quired syphilis.  Deep  ulceration  in  any  case 
may  be  associated  with  extensive  oedematous 
swelling,  and  haemorrhage  from  perforation 
of  large  vessels  is  an  occasional  occurrence. 

Symptoms. — Secondary  syphihtic  affections 
cause  hoarseness  and  sometimes  loss  of  voice, 
but  there  is  usually  neither  pain,  cough,  fever, 
nor  dyspnoea.  The  more  serious  tertiary 
affections  may  give  rise  to  aU  the  symptoms 
caused  by  tubercular  ulceration,  but  pain  and 
dysphagia  are  rarely  experienced  except  when 
the  epiglottis  is  extensively  ulcerated,  and 
even  then  these  symptoms  are  less  severe 
than  in  tubercular  cases,  and  the  constitu- 
tional symptoms  are  those  of  syphilis,  as  dis- 
tinguished from  consumption. 

Diagnosis. — Secondary  syphilitic  affections 
of  the  larynx  are  easily  recognised  with  the 
laryngoscope,  and  there  are  usually  other 
indications  of  the  constitutional  taint.  The 
diagnosis  of  the  disease,  in  its  later  stages, 
must  be  based  on  the  appearance  of  the 
lesions  above  mentioned,  combined  with 
manifestations  of  syphilis  in  other  parts  of 
the  body,  especially  of  the  skin  and  pharynx. 
In  the  absence  of  constitutional  symptoms, 
the  diagnosis  may  present  great  difficulties, 
especially  as  regards  tuberculosis.  This 
question  will  be  discussed  in  the  next  section. 

It  is  sometimes  not  altogether  easy  to 
distinguish  syphilitic  from  carcinomatous 
ulceration,  but  in  the  latter  disease  the  ap- 
pearance of  a  growth  is  more  pronounced, 
ulceration  is  less  rapid,  and  pain  is  more 
often  present.  Moreover,  the  vocal  cords  and 
ventricular  bands  are  the  favourite  seats  of 
mahgnant  growths,  the  epiglottis  and  other 
parts  being  seldom  primarily  affected. 

The  good  results  follovsdng  the  use  of  iodide 
of  potassium  wiU  often  assist  in  arriving  at  a 
correct  diagnosis,  but  this  test  is  open  to  a 
fallacy,  as  carcinoma  and  syphilis  may  co- 
exist. 

Peognosis. — The  prognosis  in  cases  of 
laryngeal  syphilis  must  vary  according  to  its 
form.  In  early  cases,  and  where  ulceration 
is  superficial,  the  prognosis  is  very  favour- 
able, but  in  advanced  stages  the  prospects  of 
the  patient  are  more  uncertain,  for,  although 


the  progress  of  ulceration  can  almost  invari- 
ably be  arrested  by  treatment,  subsequent 
cicatrisation  may  cause  dangerous  stenosis. 
A  knowledge  of  the  compUcations  incidental 
to  deep  ulceration  should  induce  us  always  to 
1  give  a  guarded  opinion. 

Treatment. — Local  treatment  is  not  ne- 
cessary for  the  secondary  syphilitic  affections 
of  the  larynx,  and  we  must  trust  to  mercurial 
inunction  and  other  constitutional  remedies. 
Syphilitic  ulceration  of  the  larynx  requires 
persevering  treatment  with  large  doses  of 
iodide  of  potassium  ;  and  where  it  does  not 
yield  to  this  remedy,  appropriately  combined 
with  quinine,  eod-hver  oil,  &c.,  mercury  must 
be  employed,  the  best  method  being  by  mer- 
curial inunction  or  the  hypodermic  injection 
of  the  bichloride.  A  combination  of  mercury 
and  iodide  of  potassium  is  often  useful.  The 
local  appUcation  of  a  solution  consisting  of 
iodine  10  grs.,  iodide  of  potassium  100  grs., 
glycerine  1  oz.,  is  sometimes  of  service  in 
the  case  of  syphilitic  ulcer,  in  addition  to  the 
above  treatment.  When  the  dyspnoea  is  dan- 
gerous, tracheotomy  must  not  be  delayed.  It 
will  usually  prove  successful,  although  the 
destruction  of  tissue  and  cicatrisation  may  be 
such  as  to  necessitate  the  permanent  wearing 
of  the  tube.  Operations  for  the  division  of 
cicatricial  bands  and  adhesions  seldom  give 
satisfactory  results,  owing  to  the  tendency 
of  the  parts  to  unite  again.  Systematic  dila- 
tation, by  means  of  Schrotter's  hoUow 
vulcanite  bougies,  may  be  tried  in  such 
cases. 

8.  Larynx,  Tuberculosis  of. — Synon.: 
Laryngeal  Phthisis ;  Fr.  Phthisie  Laryngee ; 
Ger.  Kehlhopftuberculose. 

jEtiology.  —  Laryngeal  tuberculosis  is 
almost  invariably  secondary  to  pulmonary 
phthisis,  but  in  a  few  instances  a  necropsy 
has  demonstrated  the  existence  of  tubercu- 
lous disease  in  the  larynx  without  any  affec- 
tion of  the  lung.  In  the  former  case  the 
larynx  is  either  directly  inoculated  with  in- 
fective sputum  derived  from  the  lung,  which 
is  the  usual  method,  or  the  tubercular  virus 
is  conveyed  to  the  larynx  by  the  blood. 
Where  the  larynx  is  primarily  affected,  w© 
may  suppose  that  the  infective  agent,  the 
tubercle  bacillus,  is  inhaled,  and  effects  a 
lodgment  here  without  reaching  the  Ivmg. 

Anatomical  Characteks. — In  the  larynx, 
as  in  other  mucous  membranes,  the  tuber- 
culous process  may  be  considered  imder  two 
heads — infiltration  or  deposit,  and  ulceration  ; 
but  inasmuch  as  the  necrotic  element  pre- 
dominates over  the  fibrous  or  indurative,  the 
tendency  is  ultimately  towards  ulceration. 
The  degree  of  infiltration  varies  greatly,  now 
giving  rise  to  massive  swelling  of  parts  like 
the  epiglottis  and  aryepiglottic  folds,  where 
the  submucous  tissue  is  loosely  arranged,  at 
other  times  merely  extending  to  the  sub- 
epithelial layer.  In  the  latter  case,  owing  to 
the  early  development  of  ulceration,  a  stage 
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of  infiltration  canuot  generally  be  seen  to 
precede  loss  of  substance,  though  from 
a.nalogy  there  is  reason  to  believe  that  this 
is  invariably  the  case.  Definite  tuberculous 
tumours  are  occasionally  met  with. 

The  parts  most  prone  to  tuberculous  disease 
may  be  thus  enumerated,  in  the  order  of 
frequency  :  the  vocal  cords  and  inter-aryte- 
noid  fold  in  about  equal  proportions,  the 
aryepiglottic  folds,  epiglottis,  and,  lastly,  the 
ventricular  bands.  Extension  of  the  infiltra- 
tion and  ulceration  to  the  deeper  parts 
may  lead  to  suppurative  or  adhesive  peri- 
chondritis, especially  of  the  arytenoid  carti- 
lages. Suppm-ative  perichondritis  causes 
necrosis,  and  at  times  extrusion  of  the  carti- 
lage. GEdema  is  a  frequent  complication  of 
extensive  tubercular  lesions.  It  is  unneces- 
sary in  the  present  article  to  describe  the 
manifold  changes  that  may  be  produced  in 
different  cases. 

Symptoms. — The  symptoms  of  this  affec- 
tion are  those  of  an  aggravated  laryngitis : 
hoarseness  or  aphonia,  irritable  cough,  diffi- 
culty or  pain  in  swallowing  when  the 
epiglottis  or  aryepiglottic  folds  are  involved, 
and  inspiratory  dyspncea  and  stridor  if 
stenosis  be  present.  Pain  shooting  to  the 
ear  is  occasionally  complained  of,  and  is 
probably  referred  from  the  sensory  nerve  of 
the  larynx,  the  superior  laryngeal,  to  the 
auricular  branch  of  the  vagus.  The  consti- 
tutional and  local  symptoms  of  pulmonary 
phthisis,  which  are  present  in  varying  degrees, 
add  much  to  the  patient's  distress.  In  early 
cases  the  larj'ngoscope  reveals  small  shallow 
ulcers  or  pale  granulations  on  the  vocal  cords, 
particularly  their  jiosterior  ends,  fleshy  swell- 
ing of  one  or  both  cords,  and  prominence  of 
the  inter-arytenoid  fold,  often  with  an  irregu- 
lar papillary  margin.  SweUing  of  one  or 
both  sides  of  the  epiglottis,  aryepiglottic 
folds,  and  ventricular  bands,  and  deep  ulcera- 
tion may  be  observed  later  on.  The  ulcers 
present  either  a  greyish  yellow  or  pinkish 
granular  base,  and  minute  yellowish  nodules 
are  occasionally  developed  in  their  neigh- 
boiurhood.  In  certain  instances  the  vocal 
cords  are  split  longitiidinally  into  terrace- 
like reddish  or  ulcerated  ridges,  so  that  each 
cord  seems  to  be  composed  of  several  indi- 
vidual segments.  Small  tubercular  tumours, 
of  a  greyish  pink  coloiu-,  may  occasionally 
be  seen  springing  from  the  cords,  ventricles, 
ventrieiilar  bands,  or  other  parts.  When  the 
epiglottis  is  much  swollen  or  hangs  backwards, 
it  may  be  impossible  to  obtain  a  view  of  the 
rest  of  the  larjaix.  A  similar  difKculty  is 
sometimes  experienced  when  the  larynx  is 
coated  with  a  copious  viscid  secretion.  The 
colour  of  the  larynx  varies  greatly :  generally 
speaking,  a  greyish  pink  or  pale  yellowish 
tint  prevails,  contrasting  often  with  localised 
patches  of  congestion  in  the  vicinity  of  iileers 
or  infiltrations.  But  this  colour,  which  is 
very  characteristic,  is  not  invariably  met 


with,  and  general  congestion  may  exist 
Impaired  mobility  of  the  cords  is  very  common ; 
it  mostly  depends  on  mechanical  fixation  of 
the  arytenoid  cartilages  from  surrounding 
infiltration.  At  times  the  vocal  cords  occupy 
the  median  position,  simulating  bilateral 
abductor  paralysis,  and  giving  rise  to  severe 
stenosis.  Neuropathic  paralysis  also  occiu-s. 
Thus  one  cord  may  be  motionless  in  the 
cadaveric  position,  midway  between  that  of 
adduction  and  abduction.  On  the  right  side 
this  condition  may  occasionally  be  the  result 
of  implication  of  the  recurrent  nerve  in  pleu- 
ritic thickening  of  the  apex  of  the  right  lung  ; 
whereas  the  left  reciu-rent  may  be  compressed 
by  enlarged  bronchial  glands  as  it  winds 
round  the  arch  of  the  aorta.  Imperfect 
closiure  of  the  glottis  depending  on  bilateral 
paresis  of  the  adductors,  as  in  cases  of  func- 
tional or  hysterical  paralysis,  is  a  more 
common  appearance.  Lastly,  in  advanced 
cases  of  phthisis,  aphonia  may  be  unassoci- 
ated  with  any  defect  of  movement,  the  feeble 
action  of  the  respiratory  muscles  being  in- 
sutScient  to  cause  the  requisite  vibration  of 
the  cords.  In  other  instances  paralysis  is 
probably  of  myopathic  origin. 

Diagnosis. — Chronic  laryngitis  is  some- 
times one  of  the  earliest  symptoms  of 
phthisis,  and  therefore  should  always  direct 
attention  to  the  state  of  the  lungs.  The 

,  diagnosis  of  tubercular  disease  rests  on  the 

1  detection  of  localised  infiltration  or  ulcera- 
tion of  certain  parts  of  the  larynx,  in  associa- 
tion with  physical  signs  of  pulmonary  tuber- 
culosis.   Syphilis  is  the  disease  with  which 

I  it  is  most  likely  to  be  confounded,  and  the 

'  difiieulty  is  increased  by  the  fact  that  the  two 
alfections  may  co-exist  ;  some  aiithors  even 
assert  that  syphilitic  ulceration  predisjioses 
to  tuberculosis.  Pronomiced  pallor  of  the 
larynx,  swelling  of  the  inter-arytenoid  fold, 

I  with  papillary  excrescences,  fleshy  swelling 
of  one  cord,  chronic  ulcers  of  the  cords,  and 
a  pale  swollen  condition  of  the  aryejiiglottic 
folds  and  epiglottis,  are  very  characteristic 
of  tuberculosis.  On  the  other  hand,  marked 
congestion,  rapidly  extending  ulceration  of 
the  cords  or  epiglottis,  and  cicatricial  contrac- 
tion, would  be  in  favour  of  syphilis.  Never- 

:  theless,  in  many  cases  the  laryngoscopic 
appearances   are  quite   inconclusive ;  and, 

'  should  examination  of  the   hmgs  yield  a 

!  negative  or  equivocal  result,  the  detection  of 
the  tubercle  bacillus  in  the  sputum  will  alone 
establish  the  diagnosis.  Tiiberculosis  can 
seldom  be  mistaken  for  a  malignant  growth, 

j  but  the  diagnosis  will  be  considered  tmder 
the  latter  disease. 

!  Prognosis.  —  Laryngeal  tiiberculosis  is 
rarely  ciured,  though  spontaneous  cicatrisation 
undoubtedly  occurs  in  exceptional  cases. 
The  progress  of  the  disease  can  often  be  tem- 
porarily checked,  and  at  times  is  arrested  by 
suitable  treatment.    As  a  rule,  however,  the 

i  prognosis  is  most  unfavom'able.  Infiltration 

4  a 
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of  the  epiglottis  and  aryepiglottic  folds  has 
a  most  ominous  significance,  owing  to  the 
interference  with  deglutition  thereby  entailed. 

Treatment. — The  constitutional  treatment 
is  discussed  in  the  article  on  Phthisis  ;  con- 
sequently the  local  treatment  alone  will  be 
considered  here.  Lactic  acid,  introduced  by 
Krause,  is  the  most  efficacious  remedy  at 
present  known.  The  writer  (P.  K.)  has  seen 
several  cases  where  permanent  cicatrisation  of 
tubercular  ulcers  has  followed  the  systematic 
application  of  this  remedy.  The  larynx  must 
first  be  well  brushed  out  with  a  20  per  cent, 
solution  of  cocaine ;  and  then,  after  an  in- 
terval of  three  to  five  minutes,  a  40  per  cent, 
solution  of  the  acid  should  be  thoroughly 
applied  on  a  small  piece  of  cotton  wool,  fixed 
to  the  screw  of  a  laryngeal  holder.  The 
strength  of  the  solution  should  be  increased 
till  saturation  is  reached,  and  the  treatment 
should  be  continued  for  ten  days  to  a  fort- 
night, the  applications  being  made  every 
other  day,  or  in  some  cases  daily.  It  is 
extremely  important  to  paint  the  larynx 
thoroughly  with  cocaine  two  or  three  times 
before  using  the  acid,  otherwise  the  applica- 
tion is  very  painful.  If,  notwithstanding  this 
precaution,  pain  be  experienced,  a  weak  spray 
of  cocaine  to  the  larynx  may  be  trusted  to 
give  relief.  The  selection  of  fit  cases  is  a 
matter  of  great  moment.  Eeal  benefit  is 
only  to  be  expected  where  localised  ulcera- 
tion is  unassociated  with  much  submucous 
thickening.  "Where  deep  infiltration  exists, 
radical  treatment  is  out  of  the  question. 

A  solution  of  menthol  in  olive  oil,  20  per 
cent.,  painted  on  the  larynx,  gives  much  re- 
lief to  pain  and  dysphagia,  and  is  said  to 
promote  healing  of  ulcers ;  but  in  the  last 
respect  it  cannot  be  compared  to  lactic  acid. 
Insufflation  of  a  powder  consisting  of  boric 
acid  and  iodoform  equal  parts,  with  cocaine 
or  morphine  ^  to  ^  of  a  grain,  has  also  been 
much  praised,  but  its  effects  are  only  paUia- 
tive. 

Painful  deglutition  can  generally  be  reHeved 
by  spraying  the  throat,  a  few  minutes  before 
food  is  taken,  with  a  2  to  5  per  cent,  solution 
of  cocaine.  A  lozenge,  containing  ^  to  ^  of 
a  grain  of  cocaine,  also  gives  relief  in  less 
severe  cases.  Insufiiation  of  morphine,  ^  of 
a  grain,  with  a  little  starch-powder  or  sugar 
of  milk,  produces  less  complete  analgesia, 
but  the  effect  lasts  rather  longer. 

In  cases  where  liquids  enter  the  larynx 
during  drinking,  as  sometimes  happens  when 
the  epiglottis  is  destroyed.  Dr.  Wolfenden 
recommends  that  the  patient  should  drink 
through  a  tube,  lying  flat  on  his  face.  Thick- 
ened drinks  can  often  be  taken  better  than 
ordinary  fluids  in  such  cases.  Laryngeal 
cough  may  be  mitigated  by  a  cocaine  spray, 
the  use  of  menthol  or  oil  of  peppermint  in 
an  oro-nasal  respirator,  insufflations  of  mor- 
phine, or  by  sucking  ice. 

Tracheotomy  is  only  to  be  performed  when 


marked  stenosis  is  produced ;  but  this  opera- 
tion is  seldom  required,  and  its  effects  on  the 
pulmonary  disease  are  very  unfavourable,  on 
account  of  the  difficulty  of  expectoration 
which  is  experienced  when  the  action  of  the 
glottis  is  abolished  by  the  introduction  of  a 
tracheal  cannula. 

9.  Larynx,  Tumours  of. — (a)  Benign. 
Synon.  :  Polyjji,  or  Growths  of  the  Larynx  ; 
Fr.  Tumeurs,  Kystes,  et  Polypes  du  Larynx; 
Ger.  Kehlhopfpolypen. 

MimwQY. — The  invention  and  use  of  the 
laryngoscope,  leading  to  accurate  diagnosis, 
has  estabhshed  the  fact  that  tumours  of  the 
larynx  are  of  much  more  frequent  occurrence 
than  was  formerly  supposed.  They  are  most 
common  in  adult  males,  but  they  occur  in 
either  sex,  and  at  any  age  from  infancy  up- 
wards. Inflammatory  attacks,  syphilis,  and 
anything  leading  to  habitual  congestion  of 
the  larynx,  are  said  to  favour  their  develop- 
ment. 

Anatomical  Characters.  —  Growths  of 
various  kinds  occur  in  the  larynx,  papiUomata 
being  much  the  commonest.  These  present 
the  appearance  of  a  sessile  warty  or  miilberry- 
like  growth,  attached  generally  to  the  an- 
terior part  of  the  vocal  cords,  though  they 
may  spring  from  almost  any  part  of  the 
larynx.  PapUlomata  vary  in  size  from  a 
millet-seed  to  a  walnut,  and  may  be  single  or 
multiple.  They  sometimes  show  a  tendency 
to  recur  when  removed.  Fibromata,  the 
next  commonest  form  of  innocent  tumour, 
may  be  sessile  or  pedunculated  ;  their  surface 
is  usually  smooth  or  shghtly  lobulated,  but 
in  size  and  localisation  they  closely  resemble 
papUlomata. 

All  other  benign  growths  are  very  rare, 
and  it  must  suffice  to  enumerate  myxoma, 
lipoma,  enchondroma,  adenoma,  angioma, 
and  cystic  tumour. 

Symptoms. — Benign  tumours  may  cause 
little  inconvenience  ;  but,  owing  to  the  fact 
that  the  commoner  varieties  generally  affect 
the  vocal  cords,  some  modification  of  the  voice 
is  almost  a  constant  symptom.  A  dry  spas- 
modic or  croupy  cough  is  sometimes  excited. 
The  breathing  is  but  Httle  affected  until  the 
growth  attains  some  size,  when  dyspnoea  will 
set  in,  at  first  only  on  exertion,  occasionally 
spasmodic ;  as  the  growth  increases,  it  be- 
comes constant,  and  at  last  it  may  prove 
fatal  if  the  disease  be  unrelieved.  Tumours 
attached  below  the  vocal  cords  are  rare  ; 
when  they  exist,  and  are  large  enough  to 
interfere  with  the  breathing,  expiration  is  as 
noisy  and  difficult  as  inspiration.  These 
growths  are  usually  painless.  They  may  be 
so  situated  as  to  interfere  with  swallowing, 
but  this  is  not  usual.  In  addition  to  these 
symptoms,  the  growth  can  be  seen  with  the 
aid  of  the  laryngoscope,  and  felt  with  the 
laryngeal  probe  or  sound,  and  sometimes 
with  the  finger.  Occasionally  portions  of  a 
papilloma  are  expelled  by  coughing. 
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Diagnosis. — A  certain  diagnosis  can  only 
be  arrived  at  by  examination  of  the  larynx. 
The  laryngoscope  will  often,  but  not  invari- 
ably, enable  us  to  distinguish  a  papilloma 
from  a  fibroma.  The  diagnosis  of  a  benign 
from  a  malignant  growth  is  sometimes  no 
easy  matter,  though  the  absence  of  ulcera- 
tion, congestion,  or  infiltration,  which  charac- 
terises an  innocent  tumour,  is  rare  in  malig- 
nant disease.  The  fact  that  simple  growths 
hardly  ever  originate  from  the  inter-arytenoid 
or  aryepiglottic  folds  will  help  to  distinguish 
these  from  the  polypoid  excrescences  that 
often  firmge  the  margin  of  tubercular  or 
syphilitic  ulcers  in  these  regions. 

Prognosis.  —  The  importance  of  these 
growths  varies  with  their  situation  and  rate 
of  increase.  A  few  months  have  sufficed  for 
the  growth  of  tumoiurs  from  their  origin  to 
their  attaining  a  size  sufficient  to  threaten 
suffocation ;  in  other  cases  they  may  exist 
for  years  without  giving  rise  to  any  symptom 
beyond  dysphonia  or  aphonia.  As  soon  as  a 
growth  causes  dyspncea  it  has  become  dan- 
gerous. The  disease  must  practically  be  re- 
garded as  incurable,  except  by  operation  or 
other  local  treatment. 

Tkeatment. — A  small  stationary  fibroma 
or  other  tumour,  giving  rise  to  but  little  in- 
convenience, requires  no  treatment.  AH 
other  tumoiu-s  must  be  removed  by  opera- 
tion. Removal  may  be  effected  by  instru- 
ments introduced  into  the  larynx  from  above 
with  the  aid  of  the  laryngoscope  ;  or,  where 
the  disease  is  very  extensive,  an  artificial 
opening  into  the  larynx  (thyrotomy  or  divi- 
sion of  both  thyroid  and  cricoid)  may  be 
necessary,  the  growth  or  growths  being  re- 
moved through  this  opening.  This  is  the 
only  feasible  method  of  operation  in  the  case 
of  children.  If  the  growth  is  removed  ])er 
vias  naturales,  it  may  be  crushed  through  at 
its  base  by  a  properly  constructed  ecraseiir  ; 
it  may  be  seized  and  torn  off  by  forceps  ;  or 
it  may  be  cut  off  by  knives  or  scissors.  The 
particular  operation,  and  the  instriunents  to 
be  used,  must  be  determined  by  the  circum- 
stances of  the  case.  The  use  of  a  cocaine 
spray  renders  such  manipulations  much 
easier.  The  statement  which  has  been  ad- 
vanced that  the  irritation  of  endo-laryngeal 
operations  may  induce  the  transformation  of 
innocent  into  malignant  growths  has  been 
conchisively  disproved. 

(6)  Malignant.  —  Malignant  tiunoiufs  of 
the  larynx  may  be  primary  or  secondary. 
Primary  growths  are  far  less  rare  than  was 
formerly  thought,  carcinoma  being  much 
more  often  met  with  than  sarcoma.  Epithe- 
lioma is  the  commonest  form  of  carcinoma, 
the  medullary  and  scuThous  varieties  occiu-- 
ring  less  frequently.  Carcinoma  develops  as 
a  cauliflower  or  nodular  growth  from  the 
vocal  cords  or  ventricular  bands,  though  oc- 
casionally other  parts  are  first  affected.  The 
tumour,  at  first  locahsed,  tends  gradually  to 


involve  the  whole  of  one  side  or  more  of  the 
larynx.  Owing  to  the  infiltrating  nature  of 
the  disease,  the  mobility  of  the  corresponding 
vocal  cord  is  often  interfered  with.  Ulcera- 
tion is  a  common  occm'rence,  and  may  be 
followed  by  oedema,  haemorrhage,  perichon- 
dritis, and  necrosis  of  the  cartilages.  Carci- 
noma sometimes  shows  little  tendency  to 
infect  the  glands  and  other  parts  of  the  body, 
and  sarcoma  is  even  less  hable  to  spread. 

Symptoms. — Hoarseness  or  aphonia  is  usu- 
ally the  first  symptom,  but  dysphagia  and 
dyspnoea  may  arise  later  on.  Pain  is  more 
pronounced  in  this  than  in  any  other  affec- 
tion of  the  larynx,  and  may  shoot  to  the  ear. 
Ulceration  is  sometimes  attended  with  great 
fcetor  of  the  breath. 

Diagnosis.  —  The  laryngoscopic  appear- 
ances are  seldom  characteristic,  often  closely 
resembhng  those  presented  by  innocent 
growths,  especially  papillomata.  The  dia- 
gnostic importance  of  fixation  of  the  corre- 
sponding vocal  cord  has  been  pointed  out  by 
Dr.  Semon.  Microscopical  evidence  of  carci- 
noma or  sarcoma  may  sometimes  be  detected 
in  small  portions  of  the  tumour,  removed  by 
the  laryngeal  forceps,  and  is  then  of  course 
conclusive. 

The  diagnosis  of  syphilis  from  malignant 
disease  has  been  already  discussed.  Tuber- 
culous lesions  seldom  present  the  appearance 
of  a  localised  growth,  and  careful  examuia- 
tion  of  the  lungs  and  sputiim  will  generally 
decide  the  matter.  The  age  of  the  patient  is 
of  some  importance,  carcinoma  being  seldom 
observed  before  the  age  of  forty. 

Prognosis. — The  prognosis  is  unfavourable 
in  all  forms  of  carcmoma,  but  progress  is 
least  rapid  in  the  scirrhous  type.  Sarcoma 
of  the  larynx  seems  to  extend  still  more 
slowly. 

Treatment. — Partial  resection  of  the  larynx 
has  been  successful  in  a  few  cases  of  early 
localised  malignant  disease,  and  is  the  only 
radical  method  that  seems  at  present  justi- 
fiable. Removal  of  a  canceroiis  larynx  was 
first  practised  by  Billroth,  and  has  since  been 
performed  by  several  Continental  surgeons. 
The  results  of  the  operation  have,  however, 
been  so  unfavom-able  that  it  cannot  be  re- 
commended. The  obstruction  to  respnation 
may  demand  the  performance  of  tracheo- 
tomy ;  and  if  the  lower  part  of  the  trachea  is 
free  from  disease,  the  operation  will  prolong 
hfe.  Extirpation  of  a  malignant  growth  by 
an  endo-laryngeal  operation  should  not  be 
attempted. 

Pain  and  dysphagia  must  be  alleviated  by 
the  application  of  cocaine  or  morphine,  as  in 
cases  of  tuberculosis. 

Thomas  J.  Walker.       Percy  Kidd. 

LATENT  (lateo,  I  lie  hid).— This  word 
is  applied  to  cases  of  certain  diseases  in 
which  then  usual  characteristic  features  are 
obscm'ed  and  concealed ;  for  example,  latent 
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pleurisy,  latent  scarlatina.  Symptoms  are 
also  said  to  be  latent  when  they  do  not 
occur  under  circumstances  in  which  they 
ought  to  appear.  For  instance,  cough  may 
be  latent  in  certain  cases  of  phthisis. 

LAVAGE  (Fr.).— Synon.  :  Ger.  Magen- 
ausspiilung. 

Definition. — A  method  of  washing  out 
the  stomach,  introduced  by  Kussmaul. 

Description. — In  order  to  perform  lavage 
it  is  necessary  to  be  provided  with  the  follow- 
ing: (1)  A  soft  flexible  gastric  catheter  or 
stomach  tube,  about  twenty  inches  in  length ; 
(2)  a  large-sized  glass  funnel ;  (3)  about  a 
yard  of  india-rubber  tubing ;  and  (4)  some 
suitable  lubricating  material. 

The  glass  funnel  or  receiver  is  affixed  to 
the  one  end  of  the  gastric  catheter  by  means 
of  the  india-rubber  tubing,  which  may  be 
interrupted  at  one  part  by  the  insertion  of  a 
small  piece  of  glass  tubing,  so  that  the  ob- 
server can  determine  when  the  irrigation  is 
complete  by  noticing  that  the  returning  fluid 
is  quite  clear.  The  free  or  distal  end  of  the 
stomach  tube  is  provided  with  good-sized 
lateral  oval  openings,  placed  a  short  distance 
from  its  rounded  end. 

Having  lubricated  the  tube  with  glycerine, 
the  practitioner  introduces  it  into  the  pharynx 
with  his  right  hand,  and  gently  presses  it 
down,  whilst  the  patient,  who  is  preferably 
in  the  sitting  postm-e,  performs  the  act  of 
swallowing.  The  sensibility  of  the  pharynx, 
if  it  be  excessive,  may  be  subdued  by  the 
usual  appropriate  measures. 

To  charge  the  apparatus,  it  is  only  neces- 
sary to  fill  the  receiver  with  fluid,  and,  having 
filled  it,  to  raise  it  above  the  patient's  head, 
and  to  keep  adding  fluid  until  by  its  regurgi- 
tation we  know  that  a  sufiicient  quantity  has 
been  used.  A  syphon  action  can  now  be 
established  by  depressing  the  funnel.  The 
stomach  is  thus  emptied ;  and  by  repeatedly 
filling  and  emptying  it  as  described,  it  can 
be  thoroughly  washed  out.  The  repugnance 
some  patients  have  to  the  use  of  the  tube  is 
generally  soon  overcome,  and  with  a  little 
practice  a  patient  generally  acquires  the  re- 
quisite manipulative  skill  to  introduce  the 
syphon  tube  himself ;  but  it  is  necessary  to 
encourage  him  to  persevere  with  its  use, which 
in  many  cases  may  necessarily  be  of  long 
duration. 

The  fluid  which  may  be  employed  in 
lavage  may  be  either  lukewarm  water ;  1  per 
cent,  salt  solution ;  3  to  5  per  cent,  solution 
of  bicarbonate  of  sodium ;  3  per  cent,  solu- 
tion of  either  boric  acid  or  borax ;  or  other 
such  famiUar  substances  possessed  of  anti- 
septic or  antifermentative  properties. 

In  the  beginning,  lavage  may  be  resorted 
to  once  or  twice  daily,  less  frequently  after- 
wards as  the  case  improves. 

Uses.  —  Lavage  has  been  employed  for 
diagnostic  purposes,  as  it  affords  a  simple 


and  highly  efficient  means  of  removing  the 
contents  of  the  stomach  for  chemical  investi- 
gation in  certain  gastric  disorders. 

Lavage  is  one  of  the  most  important  among 
the  numerous  therapeutic  measures  which 
are  at  our  command  for  stimulating  the 
activity  of  the  gastric  glands  in  cases  of 
chronic  dyspepsia,  especially  in  those  in- 
stances which  are  associated  with  excessive 
secretion  of  mucus. 

By  its  employment  we  may  also  increase 
peristaltic  action,  strengthen  the  enfeebled 
gastric  muscular  fibres  in  cases  of  in- 
sufficiency or  atony,  remove  fermenting  and 
stagnant  gastric  contents,  thereby  cleansing 
the  gastric  mucous  membrane.  With  the 
improvement  in  the  tone  of  the  walls  of  the 
stomach,  associated  intestinal  disorders  such 
as  constipation  may  also  be  overcome. 

Amongst  the  diseases  in  which  lavage  has 
been  successfully  employed  may  be  men- 
tioned simple  gastric  dilatation,  due  either  to 
perversion  of  function  or  to  mechanical  ob- 
struction ;  chronic  gastritis ;  and  intractable- 
cases  of  chi-onic  dyspepsia.  See  Stomach, 
Diseases  of. 

It  should  be  remembered  that  there  are 
certain  possible  dangers  in  connexion  with 
lavage.  The  chief  of  these  are  injury  to  the 
oesophagus  or  to  the  gastric  walls,  witL 
haemorrhage,  or  perforation.  Fatal  syncope 
even  has  attended  its  use  ;  but  such  cases  are^ 
fortunately  of  extreme  rarity. 

John  Haeold. 

LEAD,  Poisoning  by. — Synon.  :  Plum- 

bism  ;  Fr.  Intoxication  Saturnine;  Ger.- 
B  leivergift  urn  g . 

Pure  metallic  lead  has  probably  no  in- 
jurious action  on  the  system  ;  but  owing  to 
the  ease  with  which  it  oxidises  and  forms 
salts,  all  of  which  are  poisonous,  lead-poison- 
ing is  of  common  occurrence  amongst  all 
persons  whose  occupation  brings  them  much 
in  contact  with  metallic  lead  and  its  alloys ; 
among  those  engaged  in  industries  in  which 
lead-salts  are  manufactured  or  largely  em- 
ployed; as.  well  as  from  contamination,  acci- 
dental or  otherwise,  of  articles  of  food,  drink, 
or  luxury  with  lead  or  its  compounds. 

Acute  poisoning  with  lead  is  not  common, 
nor  are  any  of  the  lead-salts  actively  poison- 
ous. The  acetate  or  '  sugar  of  lead '  is  popu- 
j  larly  believed  to  be  a  virulent  poison,  but  it 
is  by  no  means  so.  There  are  very  few  fatal 
I  cases  on  record,  even  from  swallowing  quan- 
tities amounting  to  an  ounce  of  the  acetate, 
or  its  equivalent.  The  symptoms  are  in  the 
main  those  of  irritant  poisoning,  the  chief 
difference  being  that  constipation  is  the  rule, 
and  diarrhoea  the  exception. 

The  chronic  form  of  poisoning  by  lead  is 
of  infinitely  more  importance  and  prevalence. 
The  sources  of  it  are  extremely  numerous 
and  varied,  and  it  is  almost  impossible  to 
specify  all  individually.    The  following  are 
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among  the  chief,  classified  according  to  the 
primary  form  of  the  poison. 

1.  Metallic  Lead,  Poisoning  by. — 

Lead-poisonmg  occurs  among  lead-miners, 
metallurgists,  and  workers  in  lead  or  its 
alloys,  such  as  plumbers,  solderers,  type- 
founders, compositors,  and  manufacturers  of 
lead  toys  (toy  soldiers).  It  has  been  observed 
also  among  fishmongers,  from  iising  lead 
coimters  ;  in  pot-boys  ;  as  the  result  of  pack- 
mg  articles  of  food  or  luxm-y  in  lead- foil ; 
and  from  contamination  of  articles  of  drink 
by  shot  used  for  cleaning  bottles,  siphon 
soda-water  bottles,  &c. 

Under  this  head  may  also  be  included  the 
very  frequent  contamination  of  drinking- 
water  by  lead  pipes  and  cisterns.  Pm'e 
water,  free  from  gases  and  excluded  from 
contact  with  air,  does  not  act  upon  lead,  but 
in  presence  of  air  the  lead  becomes  sjieedily 
acted  on,  and  the  water  contaminated.  An 
oxide  of  lead  is  formed,  which,  being  partially 
soluble  in  water,  allows  the  action  to  go  on. 
From  its  solution  the  oxide  is  m  great 
measure  precipitated  by  carbonic  acid,  which 
is  absorbed.  The  lead  falls  as  an  oxycar- 
bonate,  though  the  presence  of  carbonic  acid 
in  the  water  keeps  a  certam  quantity  in 
solution.  The  pm-er  the  water  the  more 
rapid  the  action.  The  presence  of  certain 
salts  in  the  water  considerably  modifies  its 
action  on  lead.  Thus  the  nitrates,  nitrites, 
and  clilorides,  by  forming  soluble  compounds 
with  lead,  increase  the  solvent  action  of  the 
water ;  and  as  these  salts  usually  result  from 
sewage-contamination,  such  water  is  rendered 
stiU  more  dangerous  by  passing  through  lead 
pipes.  Other  salts,  usually  found  in  spring 
and  river  waters,  act  as  protectives  by  form- 
ing insoluble  lead-compounds,  which,  being 
deposited  as  a  crust  in  the  interior  of  the 
pipe  or  cistern,  prevent  further  action.  Of 
tlus  class  are  the  sulphates,  phosphates, 
and  carbonates.  Hence  waters,  unless  con-  i 
taining  much  less  than  the  average  propor- 
tion of  lime-salts,  after  a  time  cease  to  be 
contaminated  to  any  great  extent,  though 
the  presence  of  carbonic  acid  in  the  water 
renders  a  solution  of  the  crust  fiossible  in 
some  measure.  Waters  so  deficient  in  lime- 
salts  as  the  Loch  Katrine  water  supplied  to 
Glasgow  cannot  safely  be  conveyed  in  lead 
pipes.  Galvanised  iron,  earthenware,  or  slate 
may  in  many  cases  be  advantageously  sub- 
stituted for  lead,  if  not  possible  in  aU.  Lead 
covers  to  cisterns  are  very  objectionable,  as 
the  water  which  rises  by  evaporation  con- 
denses and  drops  back  contaminated.  The 
electrolytic  action  of  solders  also  helps  to 
contaminate  water  with  lead. 

2.  Oxides  of  Lead,  Poisoning  toy. — 
The  most  important  oxide  of  lead  in  this 
relation  is  litharge,  or  plumbic  oxide  (massi- 
cot), which  is  largely  used  in  making  glass 
and  glazes  for  earthenware  and  iron.  Those 
engaged  in  glass  making  and  grinding,  glaz- 


ing pottery,  &c.,  suffer.  Owing  to  the  solu- 
bility of  lead-glazes,  articles  of  food  if  acid 
may  be  contaminated,  as  by  the  artificial 
wines  made  in  glazed  jars  decoinposing  the 
oxide  by  their  fermentation.  Litharge  is 
also  used  for  hair-dyes,  japanning,  &c.,  whence 
poisoning  may  result. 

The  '  red  lead,'  which  is  a  mixture  of  lead 
oxides,  has  caused  poisoning  by  being  used 
to  colour  wafers,  adulterate  snuff,  and  make 
putty  or  cement  for  tanks,  &c. 

3.  Lead  Salts,  Poisoning  by. — Of  these 
the  most  important  in  this  relation  is  tlie 
carbonate,  or  '  white  lead.'  Those  engaged 
in  the  manufacture,  grinding,  and  packing  of 
white  lead  are  the  most  frequent  sufferers, 
and  also  those  who  largely  use  it,  such  as 
painters,  glaziers,  plumbers,  glazed  card 
manufacturers,  lacquerers,  lace  manufac- 
turers, and  those  who  apply  it  as  a  cosmetic 
(clowns,  &c.).  The  acetate  of  lead  has  been 
used  for  correcting  the  acidity  of  wine  and 
cider,  and  has  been  a  Irequent  source  of  lead- 
poisoning.  Poisoning  has  also  occurred 
among  seamstresses  from  using  sillc  thread 
adulterated  with  it  ;  in  dye-works,  where  it 
is  largely  used  ;  from  using  it  as  a  hair-dye  ; 
and  fr'om  long-continued  medicinal  adminis- 
tration. Lead  colours,  chromates,  &c.,  have 
also  caused  poisoning,  by  being  used  to  colour 
confectionery.  (See  a  series  of  cases  by 
Marshall,  Med.  News,  1887.)  From  these 
and  similar  sources  lead  may  be  introduced 
into  the  system  by  inhalation,  ingestion  into 
the  stomach,  and  apparently  also  by  cutaneous 
absorption. 

Symptoms. — The  affections  caused  by  lead 
are  frequently  termed  saturnine,  owing  to 
lead  being  the  symbol  of  Saturn,  the  malign 
planet  of  the  astrologers.  They  are  of  a 
manifold  character,  and  do  not  always  occur 
m  regular  order  or  sequence. 
Saturnine  Cachexia. — As  a  rule,  after 
I  long-contuiued  introduction  of  lead  into  the 
system,  a  saturnine  cachexia  is  developed, 
characterised  by  anaemia,  an  earthy  or  dull 
hue  of  the  skin,  digestive  derangement,  dry- 
ness of  the  mouth,  frequently  a  styptic  or 
sweetish  astringent  taste,  coated  tongue,  and 
fetid  breath.  The  teeth  are  discolom-ed,  and 
frequently  appear  elongated  fr-om  retraction 
of  the  gums.  At  the  margin  of  the  teeth  and 
the  giuns  a  bluish  or  violet  line  is  developed. 
This,  which  is  regarded  as  the  specially 
diagnostic  indication  of  lead-poisoning,  was 
first  described  by  Burton,  and  is  shown  to 
be  due  to  the  formation  of  a  lead  sulphide 
in  the  parts. 

Lead  Colic. — Synon.  ;  Colica  Satumma; 
Fr.  Colique  de  Plomh  ;  Ger.  BleiJcolih. — 
Following  the  symptoms  just  described,  but 
sometimes  without  marked  prodromata,  a 
very  characteristic  affection  occurs,  namely, 
lead  colic.  This  is  known  by  many  other 
synonyms,  of  which  the  more  common  are 
Painter's   Colic,   Devonshu-e   Colic,  Colica 
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Pictonum,  the  last  being  derived  from  the  in- 
habitants of  Poictou,  among  whom  in  modern 
times  it  was  first  extensively  prevalent 
owing  to  adiilteration  of  wine  with  lead- 
salts. 

Patients  affected  with  lead  colic  exhibit  a 
cachectic  look,  earthy  hue,  blue  line  on  the 
gums,  coated  tongue,  and  fetid  breath ;  and 
suffer  from  nausea  and,  occasionally,  vomit- 
ing. The  bowels  are  obstinately  confined, 
or  scanty  hard  motions  are  passed  with  diffi- 
culty. Paroxysms  of  excruciating  pain  occur 
in  the  abdomen,  which  feels  hard,  and  is  re- 
tracted in  the  region  of  the  umbilicus.  The 
pain  is  of  a  truly  coHcky  nature,  and  is  re- 
lieved by  pressure.  The  countenance  is 
anxious,  and  the  skin  is  covered  with  cold 
perspiration.  The  respiration  is  shallow,  and 
the  pulse  generally  slow  and  hard,  though 
this  is  not  always  the  case.  The  urine  is 
not  infrequently  almost  or  entirely  sup- 
pressed. 

Lead  Palsy.  —  Synon.  :  Fr.  Paralysie 
Saturnine;  Ger.  BleilcUimung .■ — After  re- 
peated attacks  of  lead  colic,  or  it  may  be  after 
one,  and  sometimes  without  antecedent  colic, 
various  other  affections  occur.  One  of  the 
most  common  of  these  is  a  form  of  paralysis 
termed  '  lead  palsy,'  or,  from  its  special 
features,  '  dropped  wrist.'  The  paralysis 
shows  itself  more  particularly  in  the  extensor 
muscles  of  the  forearm,  or  region  of  distribu- 
tion of  the  musculo -spiral  nerve  ;  and  in  con- 
sequence, when  the  arm  is  raised,  the  hand 
drops  by  its  own  weight.  The  paralysis 
generally  commences  in  the  extensor  digi- 
torum  communis,  and  gradually  extends  to 
the  other  muscles  supplied  by  the  musculo - 
spiral,  with  the  remarkable  exception  of  the 
supinator  longus.  The  paralj'sis  does  not 
necessarily  confine  itself  to  the  forearm,  for 
in  advanced  cases  it  may  attack  other  mus- 
cles in  the  arm,  the  muscles  of  the  leg,  and 
the  dorsal  muscles ;  showing  itself  by  prefer- 
ence in  the  extensor  and  abductor  muscles  of 
the  body,  and  giving  rise  to  a  pecuLiar  stoop- 
ing, tottering  gait.  Aphonia  occasionally 
results.  The  paralysed  muscles  undergo 
atrophy ;  while  they  lose  their  faradic,  and 
in  incTirable  cases  also  their  galvanic,  ex- 
citabihty.    See  Neuritis,  Peripheral. 

Other  phenomena. — Tendinous  swellings 
of  an  oval  or  elongated  shape  frequently 
form  on  the  tendons  at  the  back  of  the  wrist, 
and  contrast  prominently  with  the  atrophied 
muscles.  Neuralgic  pains  in  the  muscles  and 
joints  are  often  complained  of.  In  the  more 
advanced  cases  various  forms  of  encephalo- 
pathies occur.  Epileptiform  convulsions, 
with  headache  and  optic  neuritis,  are  com- 
mon ;  and  psychical  affections  are  not  in- 
frequent, in  the  form  of  delirium,  mania,  or 
melancholia.  Apparently  in  causal  relation 
with  lead-poisoning,  disease  of  the  kidneys 
and  albuminuria  may  occur;  and  gout  is 
frequently  seen  among  those  who  work  in 


lead  {see  Bright's  Disease  ;  and  Gout). 
Abortion  occurs  to  a  large  extent  among 
women  employed  at  white-lead  woi'ks ;  ac- 
cording to  Paul,  in  the  proportion  of  60  per 
cent,  of  those  so  employed. 

The  tendency  is  to  recovery,  if  the  cause 
of  the  symptoms  is  removed  ;  but  if  not,  the 
paralytic  and  other  affections  become  incur- 
able, and  death  occurs  in  a  miserable  state  of 
cachexia. 

Anatomical  Characters. — There  are  no 
very  characteristic  appearances  of  chronic 
lead-poisoniag.  Lead  is  found  in  almost 
every  organ  and  tissue  in  the  body,  the 
greatest  quantity,  according  to  Heubel,  being 
found  in  the  bones ;  next  in  the  kidneys, 
liver,  brain,  and  spinal  cord;  and  to  a  less 
extent  in  the  muscles. 

Among  the  appearances  which  have  been 
described  are  constriction  and  apparent 
thickening  of  the  muscular  coat  of  the  large 
intestine ;  and  an  atrophic  condition  of  the 
intestinal  mucous  membrane  has  been  found 
by  some  authors  (Kussmaul  and  Maier). 
These  authors  have  also  found  an  increase 
of  the  connective  tissue,  and  atrophy  of  the 
nervous  tissue  in  the  abdominal  gangHa  of 
the  sympathetic.  The  paralysed  muscles 
exhibit  atrophic  degeneration,  with  hyper- 
plasia of  the  connective  tissue,  and  disappear- 
ance of  the  striae;  while  the  nerve-trunks  like- 
wise exhibit  various  stages  of  inflammation 
or  atrophy.  We  possess,  as  yet,  no  very 
rehable  knowledge  of  the  condition  of  the 
nerve-centres.  Degeneration  has  been  found, 
in  the  nerve-ceUs  of  the  brain,  as  well  as  in 
those  of  the  anterior  horns  of  the  spinal 
cord. 

The  mode  of  action  of  lead  in  the  causation 
of  the  various  symptoms  induced  by  it  is  not 
in  all  respects  satisfactorily  determined.  The 
paralytic  affections  seem,  however,  to  be 
essentially  due  to  its  action  on  the  peripheral 
nerves,  and  the  special  action  on  extensors 
and  abductors  appears  to  be  due  to  a  special 
prochvity  on  their  part  to  influences  acting 
on  the  nervous  system  in  general.  The  intra- 
muscular nerves,  in  cases  of  lead-palsy, 
have  been  found  in  a  state  of  inflammation  ; 
and  a  similar  condition  has  been  developed 
in  animals  as  the  result  of  chronic  poisoning. 
The  anterior  cornua  of  the  spinal  cord, 
though  sometimes  affected,  have  been  foimd 
normal  in  cases  where  the  palsy  has  been 
well-marked,  and  the  peripheral  nerves  in  a 
state  of  inflammation. 

Treatment. — In  acute  lead-poisoning  from 
any  cause  the  stomach  must  be  emptied  by 
the  stomach-pump,  or  by  emetics — of  which 
sulphate  of  zinc  is  to  be  preferred.  Solutions 
of  the  alkaline  or  earthy  sulphates — of  which 
the  best  is  sulphate  of  magnesium — are  indi- 
cated, with  the  view  of  forming  the  com- 
paratively insoluble  sulphate  of  lead,  and 
expelling  it  from  the  intestines. 

As  regards  chronic  poisoning  by  lead,  pro- 
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pliylaxis  is  the  most  important  consideration. 
The  great  principles  in  lead-works  are  the 
inculcation  of  cleanliness  ;  avoiding  eating 
with  unwashed  hands,  or  in  working  clothes, 
or  in  workshops ;  moist  grinding ;  free  venti- 
lation ;  precautions  against  dust  rising,  or 
wearing  of  flannel  respirators  where  it  is  mx- 
avoidable  ;  and  occasional  doses  of  sulphate  of 
magnesiimi,  acidulated  with  sulphuric  acid. 
Sulphuric-acid  lemonade  has  been  recom- 
mended as  a  drink. 

Workmen  who  begin  to  show  signs  of 
lead-poisoning  shoiild  at  once  give  up  the 
work,  and  take  to  some  other  empiloyment. 
As  regards  water-contamination,  what  has 
already  been  said  on  this  subject  will  suffice 
to  indicate  the  projihylactic  measures. 

In  the  treatment  of  lead  colic  purgatives 
are  indicated,  and  opium  or  belladonna  may 
be  necessary  to  aUay  the  excruciating  pain. 
The  sulphate  of  magnesimn  is  the  best  pur- 
gative. Iodide  of  potassimn  is  generally  given 
with  the  object  of  removing  the  lead  from 
the  system,  and  is  on  the  whole  satisfactory 
in  its  results.  A  combination  of  this  iodide 
with  sidphate  of  magnesium  is  very  beneficial. 
Sulphm-  baths  are  also  recommended. 

The  local  XMralytic  affections  require  local 
in  addition  to  the  general  treatment.  Unless 
the  muscles  are  in  an  advanced  state  of 
atrophy,  and  give  no  response  to  electrical 
stimulation,  good  results  may  be  obtained 
from  the  use  of  the  galvanic  current  apphed 
to  the  muscles  and  to  the  musculo-spiral 
nerve.  Faradisation  has  also  been  found 
beneficial,  and  is  recommended  by  Duchenne, 
but  the  preference  is  to  be  given  to  the  con- 
tinuoTis  cm-rent.  D.  Feerier. 

LEAMINGTON,  in  Warwickshire. 

— Sulphated  common  salt  waters.  See 
Mineral  Waters. 

LEECHING.— The  local  abstraction  of 
blood  by  means  of  leeches.  See  Blood, 
Abstraction  of ;  and  Depletion. 

LENK,  in  Switzerland. — Sulphur 
waters  and  climatic  health  resort.  See 
Mineral  Waters. 

LENS,  Diseases  of.— See  Cataract. 

LENTIGO.— A  synonym  for  fi-eckle. 
See  Freckles. 

LEPOTHRIX  (Xenls  or  XeW,  a  scale; 
and  Bpii,  a  hair). — Definition. — A  term  ap- 
plied to  a  hair  in  which  there  is  loosening 
and  partial  detachment  of  the  overlapping 
edges  of  the  scales  of  its  cuticle. 

Such  hairs  are  usually  met  with  in  the 
axUla,  and  then*  pecuHar  conformation  is 
attributable  to  the  heat  and  dampness  of  that 
region,  which  causes  maceration  of  the  hau-, 
particularly  when  it  is  of  feeble  structure. 
Sometimes  the  scales  completely  surroimd 


the  hair ;  very  commonly  one  side  of  the 
shaft  is  more  affected  than  the  rest,  and  pre- 
sents the  appearance  of  a  fringe  ;  and  not 
infrequently  the  scales  are  roughened  with 
earthy  and  saline  crusts  deposited  by  the 
sweat. 

Treatment. — The  treatment  most  suitable 
for  this  evil  is  saponaceous  ablution,  followed 
by  the  use  of  a  lotion  composed  of  two  to 
four  drachms  of  oxide  of  zinc  to  half  a  pint 
of  lime-water.  Erasmus  Wilson. 

LEPRA. — See  Leprosy. 

LEPROSY  (XfTrpJr,  scaly).  —  Synon.  : 
Lepra ;  Leontiasis  (old) ;  ElepJiantiasis  Grce- 
corwm ;  Fr.  Lepre  ;  Ger.  Der  Aussatz. 

Definition. — A  chronic  general  disease ; 
characterised  by  structm'al  changes  in  the 
skin,  mucous  membranes,  and  nerves ;  leading 
to  the  production  of  new  morbid  tissue,  and 
giving  rise  to  great  disfigurement  of  the 
features  and  deformity  of  the  extremities ; 
and  under  certain  conditions  commimicable 
from  person  to  person  by  inoculation. 

Nomenclature. —  The  large  number  of 
names  that  have  been  applied  to  leprosy  at 
different  times  has  rendered  the  nomencla- 
ture difficult  and  obscm-e.  Without  going 
into  the  question  of  the  early  names,  which 
are  very  numerous,  we  find  that  even  the 
modern  nomenclature  is  confusing.  Willan 
and  Bateman,  and  also  Erasmus  Wilson, 
following  Hippocrates,  have  used  the  term 
'  lepra '  to  indicate  the  disease  now  universally 
known  as  psoriasis ;  whUe  on  the  other  hand 
the  word  '  elephantiasis '  has  been  applied  to 
two  distinct  diseases,  namely,  leprosy  and 
the  '  Barbadoes  leg.'  It  will  be  well  in 
futm-e  to  reserve  the  word  'lepra'  for  lejirosy, 
and  to  allow  the  other  names  that  have  been 
applied  to  drop  out  of  use. 

History. — All  writers  agree  in  regarding 
Egypt  as  the  early  home  of  leprosy,  and  it  is 
highly  probable  that  the  Jews  carried  it  with 
them  when  they  migrated  from  that  country 
to  Palestme.  The  Biblical  accounts  of  the 
disease,  though  highly  interesting,  are  of  no 
scientific  value,  as  the  writers  evidently  in- 
cluded more  than  one  malady  under  the 
name  which  is  translated  'leprosy.'  In  support 
of  this  view,  it  may  be  mentioned  that  the 
recovery  of  some  of  those  affiicted  with  the 
disease  is  evidently  assiuned  as  highly  prob- 
able, and  provision  is  made  for  their  re- 
admission  into  Jewish  society.  It  is  also 
quite  evident  that  the  leprosy  of  Naaman 
and  Gehazi,  mentioned  in  the  Book  of  Eangs, 
was  a  form  of  leucoderma,  stOl  very  common 
in  the  East,  especially  in  India,  and  known  as 
'  white  leprosy.'  The  earher  Greek  medical 
writers  give  no  clear  account  of  leprosy  ; 
therefore  we  may  assume  that  they  were  but 
little  acquainted  with  it.  Aretteus,  however, 
who  lived  in  the  first  century,  gives  an  ad- 
mirable description  of  it,  which  it  would  be 
difficult  to  improve  upon  in  the  present  day. 
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During  the  Middle  Ages  leprosy  spread 
continuously  from  Eastern  to  Western 
Europe,  and  it  is  generally  believed  that  the 
Crusades  contributed  in  no  small  degree  to 
this  result.  It  is,  however,  certain  that  the 
disease  existed  in  Western  Europe  prior  to 
the  first  Crusade.  During  the  twelfth  and 
thirteenth  centuries  leprosy  increased  to  a 
terrible  extent,  especially  in  England,  Italy, 
and  France.  VeUay,  in  his  history  of  the  latter 
country,  says  that  Louis  VIII.  promulgated 
a  code  of  laws  in  1226  for  the  regulation  of 
leper-hospitals  in  France,  and  that  the  number 
of  these  hospitals  was  computed  at  that  time 
to  be  not  less  than  two  thousand.  At  a 
later  period  the  number  had  increased,  so 
that  there  was  scarcely  a  town  in  the  country 
unprovided  with  a  leper-house.  The  late  Sir 
James  Simpson  collected  records  from  the 
Monasticon  Anglicanum  and  other  sources 
of  no  less  than  ninety-five  religious  hospitals 
for  lepers,  besides  innumerable  smaller  pest- 
houses,  nearly  all  of  which  were  founded  in 
Great  Britain  during  the  twelfth,  thirteenth, 
and  fourteenth  centuries.  In  addition  to 
these,  there  were  at  least  fourteen  houses  of 
the  first  order  in  Ireland.  The  total  number 
of  similar  institutions  in  Europe  was  esti- 
mated by  Matthew  Paris  at  nineteen 
thousand,  but  this  probably  included  houses 
of  the  smaller  class.  It  is  interesting  to  note 
that  no  new  leper-hospitals  were  built  in 
England  after  the  fifteenth  century.  The  last 
one  of  any  note  was  founded  at  Highgate  in 
1472,  but  long  before  that  time  many  of  the 
old  leper-houses  had  fallen  into  disuse,  and 
their  revenues  had  become  diverted  to  other 
purposes.  On  the  Continent,  Hensler  has 
clearly  demonstrated  that  towards  the  end  of 
the  fifteenth  century  scarcely  a  trace  of  tuber- 
culated  leprosy  could  be  found  in  any  of  the 
more  civilised  parts  of  Europe.  The  disease 
has,  however,  continued  to  exist  up  to  the 
present  day  in  a  few  isolated  spots,  especially 
the  west  coast  of  Norway  about  Bergen,  Ice- 
land, and  in  some  parts  of  Spain.  There  can 
be  Httle  doubt  that  the  isolation  of  lepers 
during  the  twelfth,  thirteenth,  and  fourteenth 
centuries  contributed  largely  to  the  almost 
complete  extinction  of  the  disease  in  Europe 
in  the  following  century. 

Geographical  Distribution. — There  is  no 
disease  that  has  a  wider  geographical  distri- 
bution than  leprosy.  It  is  found  both  in  the 
northern  and  southern  hemispheres,  and  in 
almost  every  latitude  from  the  poles  to  the 
equator.  It  is,  however,  far  more  common 
in  the  tropical  than  in  the  temperate  regions. 

In  Europe,  leprosy  has  almost  disappeared 
as  an  endemic  disease.  It  is  nevertheless 
met  vn.th  in  Western  Norway,  Iceland,  Lap- 
land, and  the  Eussian  shores  of  the  Baltic,  in 
certain  parts  of  Spain  and  Portugal,  and  along 
the  coasts  of  Provence  and  Nice  ;  but  in  all 
these  places  it  is  confined  to  a  small  portion 
of  the  population,  and,  with  the  exception 


perhaps  of  Spain,  is  generally  dying  out.  It 
is  also  sparsely  distributed  in  Greece  and 
European  Turkey  and  most  of  the  islands 
of  the  Mediterranean.  In  addition  to  these 
districts,  in  which  the  disease  may  be  said  to 
be  still  endemic,  we  meet  with  a  considerable 
number  of  imported  cases  scattered  through- 
out Europe.  This  fact  especially  holds  good 
with  regard  to  England,  and  is  obviously  the 
result  of  her  possession  of  India,  Burmah, 
and  the  West  Indian  Islands. 

In  temperate  North  America  leprosy  is 
rare ;  it  has,  however,  long  been  established 
amongst  the  French  population  of  the 
Canadian  province  of  New  Brimswick,  and 
it  exists  also  at  Cape  Breton  Island  off  Nova 
Scotia.  Imported  cases  are,  of  course,  oc- 
casionally met  with  just  as  they  are  in 
Europe. 

In  tropical  America,  both  North  and  South, 
including  the  West  Indies  and  the  Bermudas, 
the  disease  is  very  common.  Its  presence  in 
the  Sandwich  Islands  is  of  comparatively 
recent  date,  and  it  is  beUeved  to  have  been 
introduced  by  the  Chinese.  Prior  to  the  year 
1848  it  was  unknown,  yet  by  1866  the  number 
of  lepers  was  reported  to  be  230,  and  by  1882 
it  had  further  increased  to  about  4,000.  An 
asylum  for  lepers  has  been  established  in  the 
island  of  Molokai,  where  there  is  now  a 
settlement  containing  upwards  of  1,000 
sufferers.  This  extraordinary  increase  of 
leprosy  in  the  Sandwich  Islands  since  1848 
seems  to  point  to  some  mode  of  propagation 
of  the  disease  more  rapid  than  inoculation. 

With  regard  to  Africa,  it  has  already  been 
stated  that  Egypt  was  the  birthplace  of 
leprosy,  and  it  exists  there  to  the  present 
day ;  indeed,  there  is  scarcely  any  part  of 
Africa  that  is  entirely  free  from  the  disease. 
It  is,  however,  especially  rife  on  the  west 
coast,  and  is  also  met  with  in  the  Azores, 
Madefra,  and  the  Canaries.  On  the  east  side 
it  is  very  prevalent  in  Madagascar  and  the 
coast  opposite.  In  Cape  Colony  it  is  met 
with  not  only  among  the  native  populations, 
but  has  also  spread  among  the  Dutch  settlers. 
The  writer  has  himself  had  under  his  care 
two  Boers  from  the  Transvaal  suffering  from  it. 

Of  all  quarters  of  the  globe  Asia  contains 
the  largest  nmnber  of  lepers.  The  disease  is 
found  in  Syria,  Persia,  Turkey,  and  Arabia, 
and  is  especially  common  in  Russia  on  the 
western  shores  of  the  Caspian.  Its  prevalence 
in  India,  Burmah,  and  the  islands  of  the 
Indian  Ocean  is  notorious;  while  Southern 
China  may  be  regarded  as  a  centre  from 
which  it  has  spread  to  many  other  parts  of 
the  world. 

The  history  of  leprosy  in  Australia  is  equally 
remarkable  with  that  of  the  Sandwich  Islands. 
Thirty  years  ago  it  was  unknown  among 
the  European  settlers,  but  has  apparently 
been  introduced  chiefly,  if  not  entirely,  by 
the  Chinese,  from  whom  it  has  now  spread 
to  the  Europeans.    The  writer  has  met  with 
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three  cases  of  the  kind  in  employers  of 
Chinese  labour. 

Taking  a  general  view  of  the  distribution 
of  leprosy  throughout  the  world,  two  ques- 
tions especially  suggest  tliemselves:  (1)  Is  it 
to  any  considerable  extent  on  the  increase '? 
and  (2)  Is  it  capable  of  being  transferred  from 
one  country  to  another  by  the  exportation  of 
lepers  ?  With  regard  to  the  first  of  these 
questions,  it  seems  probable  that  in  most 
civilised  countries  the  disease  is  on  the 
decrease,  but  that  here  and  there  centres 
may  be  found  where  the  reverse  of  this  is  the 
case.  As  to  the  second  question,  there  can 
be  no  doubt  whatever  that  the  introduction 
of  lepers  amongst  a  new  population  leads  to 
a  dissemination  of  the  malady. 

Etiology. — During  the  Middle  Ages  the 
"wildest  notions  were  entertained  as  to  the 
causes  of  leprosy.  Some  held  that  it  was 
produced  by  an  excess  of  animal  food,  while 
others  believed  that  a  vegetable  diet  had 
the  chief  share  in  its  production.  The  com- 
bination, however,  of  milk  and  fish  seems  to 
liave  been  considered  as  especially  favom'able 
to  the  development  of  the  disease.  Bernhard 
Gordon  says :  '  Comedere  lac  et  pisces  in 
eadem  mensa  inducit  lepram '  {Lilium 
Medicince).  This  curious  and  unaccount- 
able belief,  that  such  a  terrible  disease  as 
leprosy  could  be  produced  by  eating  fish, 
has  continued  even  down  to  the  present 
time.  It  may  be  stated  positively  that 
neither  climate,  race,  soil,  nor  food  can  by 
any  possibility  originate  leprosy  de  novo, 
but  that  each  and  all  may  contribute  to  its 
perpetuation  in  those  countries  where  it 
ah'eady  exists,  and  that  general  improvement 
in  hygiene  will  contribute  not  a  little  to  the 
stamping  out  of  the  disease.  Dismissing, 
then,  these  causes  as  at  most  only  contribu- 
tory to  its  perpetuation,  it  is  necessary  to 
consider  two  very  important  questions : 
(1)  Is  it  hereditary  ?  and  (2)  Is  it  contagioiis  ? 

Heredity. — Five-and-twenty  years  ago  the 
hereditary  nature  of  leprosy  was  generally 
considered  one  of  the  best-established  facts 
with  regard  to  the  malady.  Nevertheless, 
even  at  that  time  such  able  and  distinguished 
men  as  Virchow  and  Kaposi  pointed  out 
that  it  could  not  be  liereditarii  in  the  strict 
sense  of  the  word — that  it  was  never,  for 
example,  inherited  in  the  same  way  as 
syphilis  is  ;  and  that  if  the  word  '  hereditary ' 
was  applied  at  all,  it  could  only  be  used  in 
the  sense  of  predisposition.  The  belief  in 
the  hereditary  nature  of  leprosy  is  easily 
explained,  and  originated  in  the  fact  that  it 
was  often  met  with  in  different  generations 
of  the  same  family  living  together ;  and  as 
its  inoculability  was  overlooked,  there  seemed 
no  other  explanation  for  the  facts  observed. 
At  the  present  time  these  facts  can  be  easily 
accounted  for  on  the  supposition  that  it  is 
inoculable,  and  hence  a  belief  in  its  heredi- 
tary nature  has  almost  entirely  died  out. 


Contagion. — There  is  no  disease  about 
which  so  much  has  been  vnritten  in  former 
times  as  leprosy,  and  there  is  no  disease  the 
nature  and  history  of  which  have  been  more 
thorouglily  investigated  at  the  present  day. 
The  only  problem  about  which  until  lately 
some  doubt  remained  was  as  to  its  contagious 
natiire,  and  that  problem  is  now  being  rapidly 
solved,  if  indeed  the  solution  has  not  been 
already  completed.  The  evidence  in  favom- 
of  contagion  is  of  two  kinds — (1)  indirect 
or  inferential;  and  (2)  direct.  The  former 
is  based  on  the  fact  that  in  recent  times  the 
disease  has  apparently  been  imported  into 
new  countries,  formerly  quite  free,  by  the 
introduction  of  lepers ;  this  is  notably  the 
case  with  regard  to  the  Sandwich  Islands 
and  Australia.  The  more  direct  evidence  is 
that  of  individual  cases  of  inoculation;  and, 
of  the  two  kinds  of  evidence,  the  latter  is 
of  course  the  more  satisfactory.  About  a 
quarter  of  a  century  ago  the  conclusions 
arrived  at  by  a  leprosy  committee  of  the 
Royal  College  of  Physicians,  after  a  most 
careful  investigation  of  the  siibject,  were  as 
follows :  '  The  aU  but  unanimous  conviction 
of  the  most  experienced  observers  in  most 
parts  of  the  world  is  quite  opposed  to  the 
belief  that  leprosy  is  contagious,  or  com- 
municable by  proximity  or  contact  with  the 
diseased.  The  evidence  derived  from  the 
experience  of  the  attendants  in  leper  asylums 
is  especially  conclusive  upon  this  point.  The 
few  instances  that  have  been  reported  in  a 
contrary  sense  either  rest  on  imperfect  ob- 
servation, or  they  are  recorded  with  so  little 
attention  to  the  necessary  details  as  not  to 
affect  the  above  conclusion.  That  leprosy  is 
rarely  if  ever  transmissible  by  sexual  inter- 
course when  one  of  the  parties  has  no  ten- 
dency whatever  to  the  disease,  is  the  opinion 
of  the  great  majority  of  the  respondents  who 
have  had  the  largest  opportunities  of  obser- 
vation.' 

Those  writers  who  have  commented  un- 
favourably on  the  above  conclusion  of  the 
CoUege  of  Physicians  appear  to  have  lost 
sight  of  the  fact  that  the  question  of  inocu- 
lability is  hardly  dealt  with,  the  satisfactory 
evidence  before  the  College  at  the  time  on 
that  point  being  almost  nil.  All  that  is 
stated  is  that  the  disease  is  not  contagious 
or  communicable  by  proximity  or  co7atact 
with  the  diseased,  and  this  statement  in  the 
ordinary  acceptation  of  the  words  holds 
good  at  the  present  day.  Dm'ing  the  last 
five-and-twenty  years  much  stronger  evi- 
dence has  been  adduced  in  favour  of  the 
conclusion  that  the  disease  is  communicable 
from  person  to  person  by  inoculation.  The 
following  cases  alone  are  siifficient  to  satisfy 
the  minds  of  all  unprejudiced  persons  on 
this  point.  In  1877,  Dr.  Hawtrey  Benson 
published  the  following  case :  In  1872  he 
had  shown  to  the  Medical  Society  of  Dublin 
a  man  who  had  contracted  leprosy  in  the 
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West  Indies,  where  he  had  lived  twenty-two 
years.  After  remaining  a  certain  time  in 
the  hospital  he  retvirned  to  his  Irish  home, 
and  died  after  about  a  year  and  a  half. 
During  this  latter  period  his  brother  slept 
in  the  same  bed  with  him  and  wore  his 
clothes.  His  brother,  who  had  never  left 
Ireland,  except  forty-six  years  before,  when 
he  had  passed  some  time  in  England,  be- 
came a  leper  and  was  shown  in  1877  to  the 
Medical  Society  of  Dublin.  There  had  been 
no  other  cases  of  leprosy  known  in  the 
family.  In  the  same  year  the  writer  jjub- 
lished  the  following  case  :  J.  L.,  aged  twenty, 
a  native  of  Guernsey,  was  admitted  into 
Middlesex  Hospital  in  an  advanced  stage  of 
tuberculated  leprosy  on  July  12,  1877.  His 
father,  a  native  of  Birmingham,  was  a 
soldier  who  had  served  in  India,  and  died 
aged  about  fifty-five ;  his  mother  was  a 
native  of  the  island.  His  father  when  in 
India  cohabited  with  a  coloured  woman,  and 
died  in  Guernsey  from  a  disease  the  de- 
scription of  which  exactly  corresponded  with 
tuberculated  leprosy.  He  had  sores  on  his 
fingers  and  toes,  enlargement  of  the  nose 
and  ears,  and  discoloration  of  the  skin  of 
the  face.  J.  L.  at  the  time  that  he  was 
admitted  into  the  hospital  had  suffered  for 
five  years  from  the  disease,  which  had  be- 
.  come  fully  developed  before  he  left  his  native 
island ;  he  had  several  brothers  and  sisters 
older  than  himself,  all  quite  healthy.  This 
case  was  considered  at  the  time  by  those 
interested  in  the  subject  as  strong  evidence 
in  favour  of  the  inoculability  of  the  disease. 
Dr.  Gairdner  in  1887  published  in  the  British 
Meddcal  Journal  a  very  interesting  account 
of  the  apparent  transmission  of  the  leprous 
virus  by  vaccination.  The  history  was 
briefly  as  follows  :  An  English  medical  man 
living  in  a  tropical  island  where  leprosy  is 
endemic,  vaccinated  his  own  son  from  a 
native  child  who  turned  out  to  be  leprous ; 
from  his  own  son  he  vaccinated  another  boy, 
the  son  of  a  Scotch  sea-captain  trading  from 
Scotland  to  the  island  in  question.  Both 
his  own  son  and  the  son  of  the  sea-captain 
subsequently  developed  leprosy  during  child- 
hood. It  is  a  fair  inference,  but  not  of 
course  a  certainty,  as  the  disease  is  endemic 
in  the  island  referred  to,  that  the  leprosy 
was  transmitted  by  inoculation. 

The  conclusions  to  be  derived  from  the 
well-known  experiment  by  Dr.  Arning  in 
Hawaii  of  inoculating  a  criminal  with  leprous 
virus,  whose  sentence  of  death  was  commuted 
on  the  condition  that  he  should  submit  to 
the  operation,  were  somewhat  vitiated  by 
the  siu-roundings  and  previous  history  of  the 
individual.  It  is  true  that  he  developed 
leprosy  after,  and  probably,  but  not  neces- 
sarily, in  consequence  of  the  inoculation. 

The  present  leprosy  committee  of  the 
College  of  Physicians,  having  these  and 
many  other  cases  before  them,  thought  it 


right  to  slightly  modify  the  conclusions  at 
which  their  predecessors  had  arrived ;  and 
they  pointed  out  that,  though  leprosy  is 
not  contagious  in  the  common  sense  of  that 
term,  yet  that  it  is  probably  so  in  a  minor 
degree,  and  they  compare  it  in  this  respect 
with  syphilis. 

Taking  all  points  into  consideration,  it  can 
hardly  be  doubted  that  this  conclusion  is  the 
right  one,  and  that  leprosy,  at  aU  events  in 
its  later  stages,  when  open  sores  are  present, 
may  become  a  source  of  danger  to  others. 
On  the  other  hand,  in  the  earher  stages  of 
the  disease,  it  seems  highly  probable  that  it 
is  not  contagious  even  in  a  minor  degree. 

The  oft-quoted  history  of  the  Sandvnch 
Islands,  and  also  the  accounts  fi'om  certain 
districts  in  Spain,  where  the  disease  has 
spread  in  modern  times  with  great  rapidity 
over  a  limited  area,  are  facts  not  easily  ex- 
plained on  the  assumption  that  the  disease 
is  propagated  only  by  inoculation,  the  time 
occupied  being  apparently  too  short.  To 
meet  this  difficulty  the  writer  suggested  in 
his  Goulstonian  Lectures  in  1872  the  hypo- 
thesis that  the  leprous  poison  (the  bacillus 
was  not  then  discovered)  might  be  conveyed, 
like  that  of  typhoid  fever,  through  water  or 
uncooked  food  :  for  example,  a  leper  with 
open  sores  might  bathe  or  wash  his  clothes 
in  a  tank  used  by  others  for  drinking  pur- 
poses, and  thus  the  germs  of  the  disease 
would  be  conveyed  to  others.  This  hypothe- 
sis involves,  however,  the  supposition  that 
the  leprous  germs  can  exist  and  multiply 
apart  from  the  human  body  in  the  same 
way  that  those  of  typhoid  fever  and  cholera 
do,  and  at  present  there  is  no  evidence  to 
show  that  this  is  the  case. 

Anatomical  Chakactees. — A  general  de- 
scription of  the  more  obvious  visible  changes 
produced  in  the  organism  by  leprosy  wih  be 
presently  given.  These  changes  are  for 
the  most  part  confined  to  the  skin,  mucous 
membranes,  lymphatic  glands,  cutaneous 
nerves,  and  other  superficial  structures, 
which  all  become  gradually  but  irregularly 
infiltrated  and  thickened  by  the  new  leprous 
tissue,  the  deeper  structures  of  the  body 
remaining  unaffected.  Dr.  Thin  says  :  '  If  a 
vertical  section  is  made  from  a  leprome  of 
the  skin,  and  examined  under  the  micro- 
scope, the  chief  morbid  change  found  is  that 
large  clusters  of  cells  have  taken  the  place 
of  bundles  of  connective  tissue  which  are 
broken  down.  Very  often,  if  the  leprome  is 
not  advanced  towards  the  ulcerative  stage, 
a  thin  band  of  sound,  unbroken  connective 
tissue  is  observed  between  the  rete  mucosum 
and  the  affected  part  of  the  corium,  which 
may  be  found  the  seat  of  a  dense  infiltration 
of  cells.  The  cells  are  very  similar  to  the 
so-called  "  granulation  cells  "  observed  in 
lupus  and  in  syphilis.  In  the  centre  of  a 
group  of  such  cells  in  a  lupus  tissue  one  or 
more  sections  of  enlarged  blood-vessels  filled. 
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with  granular  material  may  be  discovered — 
the  so-called  "  giant  cells"  of  authors.  "Giant 
cells"  are  referred  to  by  several  authors  in 
connexion  with  le^^rosy,  but  in  a  very  largo 
number  of  sections  which  have  been  ex- 
amined by  us  we  have  not  observed  the 
characteristic  appearances  described  by  our- 
selves and  others  in  lupus  vulgaris.  The 
cells  in  leprosy  vary  in  size  from  that  of  an 
ordinary  white  blood-corpuscle  to  double  and 
even  four  times  that  size  and  more.  If 
specially  stained  for  the  purpose,  it  is  seen 
that  these  cells  contain  leprosy  bacilli,  the 
smallest  of  them  containing  a  few,  the 
largest  of  them  masses  of  bacilli  matted 
together.' 

The  leprous  bacillus  was  first  discovered 
by  Hansen.  It  bears  a  very  close  resem- 
blance to  the  tubercle  bacillus,  so  close, 
indeed,  that  it  is  exceedingly  difficult  to 
distinguish  the  one  from  the  other.  It  has 
even  been  suggested  that  the  leprous  and  the 
tubercle  bacillus  are  identical ;  if  this,  how- 
ever, were  the  case,  the  conclusion  would  be 
unavoidable  that  the  bacillus  has  very  little 
to  do  with  either  the  one  disease  or  the  other, 
a  conclusion  which  would  not  be  accepted  for 
a  moment  by  bacteriologists.  The  bacilli 
are  found  m  great  abundance  in  the  discharge 
from  open  leprous  sores. 

Symptoms. — Three  varieties  of  leprosy 
have  usually  been  described  by  avithors — • 
(1)  tuberculatecl  ;  (2)  ancesthetio  or  '  muti- 
lating ; '  and  (3)  macular  leprosy.  There 
is,  however,  no  essential  difference  between 
these  three  forms,  the  last  being  simply  an 
early  stage  of  the  other  two,  while  tubercu- 
lated  leprosy  differs  from  mutUating  leprosy 
chietly,  if  not  enth'ely,  in  respect  of  the  tis- 
sues involved. 

The  general  symptoms  of  the  disease  belong 
to  all  its  forms,  but  they  vary  much  in  severity 
in  different  cases.  The  invasion  of  the  disease 
is  usually  slow  and  insidious ;  in  exceptional 
cases,  however,  the  onset  is  acute,  and 
the  symptoms  develop  with  great  rapidity,  i 
The  malady  is  rarely  met  with  in  infants  j 
under  the  age  of  two  or  three  years ;  and  is  ! 
equally  common  m  males  and  females.  The 
period  of  incubation  is  very  iincertain,  and 
may  generaUy  be  reckoned  by  years  rather 
than  by  months  or  days.  The  early  symp- 
toms of  the  malady  consist  of  general  con- 
stitutional distiu'bance,  debility,  mental  de- 
pression, loss  of  appetite,  a  sense  of  chillmess, 
and  slight  reciu-rent  febrile  attacks,  ^ill  these 
symptoms  ma^'  subside  for  a  time,  but  sooner 
or  later  they  retm-n ;  associated  with  them 
we  meet  with  slight  alterations  in  the  pig- 
mentation of  the  skin,  and  temporarily  im- 
paired sensibility  over  limited  areas.  Oc- 
casionally the  development  of  scattered  blebs 
resembling  those  of  pemphigus  is  met  with  as 
an  early  feature,  especially  when  aneesthesia 
is  present.  Blebs  also  appear  sometimes  at 
a  later  stage. 


Tuberculated  leprosy  is  the  most  severe 
form  of  the  disease.  It  begins  with  the  usual 
symptoms  just  indicated;  after  these  have 
lasted  with  more  or  less  intermission  for 
months  or  years,  the  first  characteristic 
changes  in  the  skin  appear.  These  consist 
of  spots  resembling  some  form  of  erythema, 
which  develop  during  one  of  the  febrile 
attacks.  They  are  of  a  dull  brown  or  reddish 
brown  colour,  tender  to  the  touch,  often 
slightly  swollen,  and  varying  in  size  from 
half-a-crown  to  that  of  the  pahn  of  the  hand, 
or  larger ;  they  partly  disap)pear  on  pressure, 
showing  their  hyperiEmic  character.  These 
sj^ots  are  always  roughly  symmetrical,  and 
are  most  frequently  seen  on  the  extensor 
surfaces  of  the  extremities,  but  sometimes  on 
the  face  and  trunk.  After  a  short  time  theii* 
hypenemic  nature  disapipears,  leaving  a  patch 
of  skin  discoloured,  and  perhaps  a  httle 
thickened.  In  dark  races,  portions  of  these 
patches  are  often  paler  than  the  normal  skin, 
giving  a  somewhat  piebald  appearance  ;  but 
in  Eiu'opeans  the  skin  is  for  the  most  part 
darker  than  normal,  the  idea  that  lepers  are 
usually  white  being  a  common  popular  error. 
Some  of  the  spots  after  a  time  entirely  dis- 
appear, while  others  lead  more  or  less  to 
slight  permanent  changes.  Associated  with 
these  changes  in  the  skin  we  often  find  the 
superficial  nerves  affected,  so  that  patches  of 
partially  ansesthetic  skin  are  produced.  These 
are  for  the  most  part  only  temjiorary,  the 
skm  sooner  or  later  resmning  its  normal 
sensibility. 

All  the  above-mentioned  symptoms  may 
reappear  and  subside  over  and  over  again 
without  much  permanent  alteration  in  the 
skin,  except  perhaps  a  little  discoloration ; 
but  ere  long  we  notice  a  slight  permanent 
change  in  the  face,  which  is  not  easily  mis- 
taken. The  skin  a  little  below  the  eyes  looks 
rather  swollen  and  puckered,  the  nose  appears 
somewhat  thickened,  the  patient  at  the  same 
time  complaining  of  not  being  able  to  breathe 
quite  fi'eely  through  it,  and  the  tone  of  voice 
is  a  little  altered  in  consequence;  he  speaks, 
as  we  say,  through  the  nose.  As  a  further 
and  later  change,  characteristic  tubercles 
develop  in  the  skin,  especially  on  the  face 
and  hands ;  these  swellings  are  tender  on 
pressure,  and  produce  much  thickening  of 
the  tissues  and  consequent  alteration  of  the 
features.  The  forehead  becomes  tuberci;lated 
and  its  wrinkles  deepened,  the  eyebrows 
somewhat  overhanging,  which  gives  a  peculiar 
heavy  and  leonine  expression  to  the  coun- 
tenance ;  the  hair  of  the  eyebrows  is  quickly 
lost ;  the  nose  becomes  tumid  with  nodules ; 
the  cheeks  are  irregularly  thickened  and 
puckered ;  the  lips  hard,  swollen,  and  some- 
times everted;  the  chin  is  nodulated;  and  the 
ears,  greatly  enlarged,  stand  out  stiffly  from 
the  side  of  the  head ;  the  whole  appearance 
is  hideous  and  revolting.  One  striking  effect 
of  the  deepening  of  the  fiuTows  and  wrinkles 
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of  the  face  is  to  make  young  people  look 
prematurely  old.  Coincidently  with  these 
changes  in  the  face,  the  dorsal  aspect  of  the 
hands  and  feet  may  be  similarly  affected: 
the  skin  becomes  brown,  and  the  fingers, 
greatly  enlarged,  stand  stiffly  apart ;  the 
nails  become  dull,  dry,  and  fissured.  Some 
of  the  tubercles  of  leprous  tissue  shrinli,  while 
others  ulcerate  and  leave  open  sores,  very 
difficult  to  heal.  Sooner  or  later  the  mucous 
membrane  of  the  mouth,  tongue,  and  throat 
becomes  altered  and  thickened,  and  the  voice 
assimies  a  hoarse  whisjDer,  which  is  very  cha- 
racteristic of  the  disease.  The  eyes  also  suffer ; 
the  cornea  becomes  opaque,  and  a  partial  or 
complete  loss  of  sight  is  the  consequence. 
The  invasion  of  the  cornea  by  leprous  infiltra- 
tions constitutes  one  of  the  most  common  and 
hopeless  features  of  the  malady.  Together 
with  these  visible  changes  in  the  skin  and 
mucous  membrane  we  find  alterations  occur- 
ring in  the  nerves,  and  leading  to  the  forma- 
tion of  patches  of  permanently  anesthetic 
skin,  which  vary  very  much  in  size,  and  are 
met  with  chiefly  on  the  forearms,  hands  and 
feet,  and  legs  below  the  knee,  more  rarely  on 
the  trunk.  In  fact,  in  ordinary  cases,  the 
new-growth  and  structural  changes  are  con- 
fined to  the  face,  ears,  hands,  feet,  forearms, 
and  legs,  the  mucous  membrane  of  the  nose, 
mouth,  and  throat,  and  the  nerves  of  the 
extremities.  The  ulnar  nerve  is  particularly 
liable  to  be  affected,  and  a  nodulous  swelling 
of  its  trunk  may  be  easily  felt  just  above 
the  point  where  it  crosses  the  elbow-joint. 
Gradually,  though  not  uniformly,  these  symp- 
toms increase,  the  health  becomes  greatly 
enfeebled,  the  temperature  is  often  slightly 
below  normal,  the  vital  powers  are  exhausted. 
Sooner  or  later,  some  internal  complication 
arises,  and  the  unhappy  victim  is  carried  off 
after  years  of  suffering,  by  some  disease  of 
the  limgs  or  kidneys. 

Ancesthetic  or  mutilating  leprosy  differs 
in  no  essential  from  the  tuberculated  form, 
and  for  the  most  part  we  meet  with  what 
are  called  mixed  cases — that  is,  tuberculated 
leprosy  in  which  the  nerve-lesion  forms  a 
marked  feature,  the  most  important  point  of 
»  distinction  being  that  when  the  nerve-lesion 
is  considerable,  a  destruction  or  mutilation  of 
the  fingers  and  toes  is  more  liable  to  occur. 
The  distal  phalanges  are  especially  apt  to  be 
affected  and  the  Ijones  destroyed,  so  that  we 
sometimes  see  the  nail  transferred  from  the 
distal  to  the  second,  or  even  to  the  proximal 
phalanx,  the  interveniag  bones  being  lost. 
In  other  cases,  great  atrophy  and  stiffening 
of  the  fingers  occur.  The  final  falling  off' 
of  the  fingers  and  toes  is  for  the  most  part 
unattended  with  pain.  In  other  respects, 
mutilating  runs  much  the  same  course  as 
tuberculated  leprosy,  though  it  is  often 
more  protracted. 

Diagnosis. — Fully  developed  lepra  is  dis- 
tinguished by  such  characteristic  symptoms 


that  it  cannot  be  easily  mistaken  for  any 
other  disease.  This  is  not,  however,  the  case 
in  an  earlier  stage,  when  the  symptoms  are 
but  slightly  marked.  The  skin  may  present 
a  perfectly  healthy  appearance,  and  the  evi- 
dence of  disease  may  be  limited  to  some 
shght  anaesthesia  of  the  extremities.  Occa- 
sionally an  eruption  of  blebs  has  been  mis- 
taken for  the  onset  of  pemphigus.  Leprosy 
is,  however,  far  more  often  mistaken  for 
syphilis  than  for  any  other  disease.  This  is 
not  to  be  wondered  at,  as  the  two  have  an 
undoubted  resemblance,  and  the  differential 
diagnosis  is  rendered  more  difficult  when  the 
patient  has  previously  suffered  from  syphilis. 
The  loss  of  sensibility  in  the  skin,  which  is  so 
common  in  the  former  disease,  will  serve  as 
a  valuable  aid  in  the  differential  diagnosis. 
Later  on,  the  tubercles  of  lepra  may  be  dis- 
tinguished from  those  of  syphilis  by  their 
much  slower  development,  and  their  less  ten- 
dency to  soften. 

Leucoderma,  in  which  the  skia  assumes  a 
somewhat  piebald  appearance,  has  often  been 
mistaken  for  an  early  stage  of  lepra.  This 
mistake  is  more  liable  to  occur  amongst  the 
dark  Oriental  races  than  amongst  Europeans. 

Lastly,  the  writer  has  Imown  this  serious 
disease  mistaken  for  some  harmless  form  of 
erythema. 

Prognosis  and  Treatment. — The  writer 
has  had  more  or  less  under  his  care,  during 
the  last  twenty  years,  about  forty  cases  of 
leprosy,  of  which  some  have  been  watched 
for  many  years.  The  number  is  absolutely 
small,  though  relatively  large  for  a  country 
in  which  the  disease  is  not  endemic.  Out  of 
'  this  number,  in  two  only  has  the  disease 
(  apparently  died  out.  One  of  the  two  cases 
t  referred  to,  when  last  heard  of,  had  remained 
free  from  any  return  of  the  disease  for  four- 
teen years ;  the  other  for  a  somewhat  shorter 
period.  Both  of  the  cases  had  persistently 
taken  chaulmoogra  oil — a  fact  which  may  be 
taken  for  what  it  is  worth ;  one  remained  in 
England,  and  the  other  in  a  healthy  part  of 
India.  The  writer  has  used  chaulmoogra 
I  oil  internally  in  a  considerable  number  of 
cases,  and  with  apparent  benefit  in  most,  if 
not  aU.  The  oil  appears  to  be  more  easily 
borne  by  lepers  than  by  other  people;  but, 
in  order  to  produce  any  marked  effect,  the 
treatment  must  be  continued  for  years.  He 
is  strongly  impressed  with  the  belief  that  the 
application  of  external  remedies  produces  no 
permanent  good  result,  although  it  may  tem- 
porarily relieve  some  of  the  symptoms.  Of 
the  many  other  drugs  that  he  has  tried, 
Gurjun  oil  and  quinine  are  the  only  ones 
that  have  apparently  done  good,  the  latter 
probably  only  as  a  suitable  tonic.  From  the 
comparative  rarity  of  leprosy  in  this  country, 
it  is  very  difficult  to  obtain  a  sufficient  num- 
ber of  cases  on  which  to  base  our  conclusions 
as  to  the  effect  of  treatment,  and  therefore 
the  results  of  any  experiments  in  the  use  of 
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drugs  must  be  received  with  caution.  There 
is  another  fact  which  must  be  taken  into 
consideration,  namely,  that  leprosy  is  liable — 
at  least  in  healthy  climates — to  long  periods 
of  comparative  rest  or  subsidence,  quite  apart 
from  any  special  treatment.  It  is,  in  short, 
one  of  the  features  of  the  disease  that  it  does 
not  progress  imiformly.  Sometimes  it  ap- 
pears for  a  time  as  if  cm'ed,  and  then  breaks 
out  again  without  any  apparent  exciting 
cause.  It  is  very  necessary  to  bear  these 
facts  in  mind,  because  those  who  are  un- 
acquainted with  the  peculiarities  of  the  dis- 
ease are  apt  to  attribute  to  remedies  what 
really  is  the  natm-al  course  of  the  malady, 
under  the  influence  of  a  mild  and  healthy 
climate. 

In  the  later  stages  of  the  disease,  it  is 
well  to  bear  in  mind  that  those  who  dress 
the  open  sores  of  lepers  should  be  careful  not 
to  allow  the  discharge  to  get  into  any  cuts  or 
wounds  in  their  hands.  Scrupulous  cleanli- 
ness and  disinfecting  dressings  are  also  ad- 
visable. 

With  regard  to  the  segregation  of  lepers  in 
those  countries  where  the  disease  is  endemic, 
it  is  highly  desirable  that  leper-hospitals 
should  be  j)rovided,  and  the  lepers  eneoiu-aged 
as  much  as  possible  to  enter  them.  This 
would  not  only  be  an  advantage  to  the  lepers 
themselves,  but  of  even  greater  benefit  to  the 
community  at  large. 

Robert  Liveing. 

LEPTOMENINGITIS  (XeTrrdy,  deli- 
cate or  thin ;  and  meningitis). — A  term 
signifying  intlammation  of  the  pia  mater. 
By  its  use,  in  association  with  arachnitis 
and  pachymeningitis,  we  are  enabled  ac- 
curately to  indicate  the  precise  seat  of 
inflammation  involving  the  meninges  of  the 
brain  or  sj^mal  cord.  There  is  a  practical 
convenience,  warranted  by  pathological  facts, 
in  retaining  the  term  '  arachnitis,'  although 
anatomists  are  not  now  disposed,  as  they 
were  formerly,  to  believe  in  the  existence  of 
an  arachnoid  membrane,  distinct  externally 
from  the  dm'a  mater,  and  internally  from 
the  pia  mater.    See  Meninges,  Diseases  of. 

LEPTOTHRIX  (Xenrdy,  delicate  or 
slender;  and  6pi^,  a  filament  or  hair). — 
Leptothrix  huccalis  is  a  name  assigned  by 
Robin  to  certain  vegetable  parasites  or 
minute  filaments,  which  can  be  recognised, 
by  means  of  the  microscope,  amongst  the 
epithelial  scales  of  the  tongue  or  other  parts 
of  the  mouth ;  and  especially  between  the 
teeth,  or  in  the  hollows  of  decayed  teeth. 
They  occur  in  healthy  persons,  as  well  as  in 
the  sick,  and  have  in  this  situation  really  no 
pathological  signification. 

Dermatologists  also  employ  the  term 
'  leptothrix  '  to  indicate  a  morbid  thinness  and 
weakness  of  the  hair.    See  Lepothrix. 


LESION  (Icedo,  I  hurt).— This  word 
originally  signified  a  hiu-t  or  an  injiu-y;  but 
its  use  is  now  extended  to  comprehend  all 
organic  changes  of  a  morbid  character, 
affecting  an  organ  or  tissue. 

LETHARGY  (Ki^Or,,  oblivion ;  and  ipyla, 
idleness). — A  disorder  of  consciousness,  which 
consists  of  prolonged  and  profound  sleep, 
from  which  the  patient  may  be  momentarily 
aroused,  but  into  which  he  falls  off  again 
immediately.  One  form  of  it  corresponds 
with  the  final  stage  of  hypnotism.  See  Con- 
sciousness, Disorders  of;  and  Trance. 

LEUCE  (Xei/Kos,  white). — This  term  has 
been  applied  to  blotches  in  the  skin  of  a 
white  colour ;  and  hence  it  has  alternately 
been  confoimded  with  lepra  alphoides,  with 
vitihgo,  and  with  the  leucodermic  blotches  of 
leprosy.  It,  however,  seems  more  than  prob- 
able that  the  pathological  condition  intended 
to  be  signified  by  this  word  is  a  circimiscribed 
scleriasis,  namely,  that  which  we  at  piresent 
term  morphoia  alba.    See  Scleroderma. 

LEUCIN  (KevKos,  white).— Synon.  :  Fr. 
Leucine ;  Ger.  Leucin. 

Leucin  or  amido-caproic  acid  is  a  decom- 
position-product of  the  complex  proteid  mole- 
cules, when  these  are  acted  upon  by  strong 
acids  or  allcalis,  or  when  they  are  submitted 
to  the  prolonged  action  of  the  pancreatic 
ferment  ti-ypsin.  Its  chemical  composition 
is  represented  by  the  formula  CgHuNO.^,  thus 
showing  it  to  be  a  compound  of  ammonia 
with  a  fatty  acid.  It  is  a  product  of  intes- 
tinal digestion,  but  does  not  occur  normally 
in  the  fseces  or  urine. 

As  the  internal  administration  of  leucin  in- 
creases the  amoiuit  of  urea  excreted,  physio- 
logists now  regard  it  as  an  antecedent  of  urea 
in  the  decomposition  of  proteids ;  the  transfor- 
mation in  all  probability  occurring  in  the  liver. 

Characters.  —  Pure  leucin  is  soluble  in 
water,  slightly  in  alcohol,  insoluble  in  ether. 

Microscopically,  leucin,  as  it  occurs  in  the 
urine,  appears  as  oil-like,  highly  refracting, 
laminated,  crystalline,  globular  masses,  ob- 


•  Fig.  fi6.— Crystals  of  Leucin.    x  200. 

scurely  radiating;  but,  when  pure,  leucin 
forms  white,  glistening,  flat  crystals  (fig.  66). 
The  microscopic  test  is  not  a  thoroughly 
reliable  one,  hence  we  must  have  recourse  to 
the  following  method  :  Free  the  urine  of 
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albuminous  substances,  and  precipitate  it 
with  basic  lead  acetate  ;  filter,  and  pass  sul- 
phuretted hydrogen  gas  through  the  filtrate 
to  remove  the  excess  of  lead  ;  filter,  and 
evaporate  the  filtrate  to  dryness.  Extract 
the  residue  with  boiling  alcohol;  filter,  and 
evaporate  the  filtrate  to  a  syrupy  consistence, 
when,  if  present,  leucin  will  crystallise  out. 

Chemically,  leucin  is  to  be  detected  by  the 
following  characteristic  reaction  :  A  little 
urine  mixed  with  nitric  acid  is  carefully 
evaporated  to  dryness  on  a  platinum  foil; 
a  nearly  imperceptible  colourless  residue  is 
left.  If  caustic  soda  is  added  to  this  residue, 
and  heat  applied,  the  leucin  will  be  dissolved, 
and  according  to  its  degree  of  purity  the 
solution  thus  formed  will  lie  either  colourless 
or  of  a  yellowish-brown  colour ;  and  on  con- 
centrating the  fluid  by  heat  on  platinum  foil, 
an  oily  drop  is  formed,  which  roUs  about  on 
the  platinum  foil. 

Pathological  Significance.  —  Leucin  is 
a  constituent  of  many  organs  of  the  body, 
more  especially  of  the  glandular  tissues.  It 
is  found  in  the  liver,  kidneys,  pancreas,  the 
thymus,  thyroid,  salivary,  and  lymphatic 
glands,  and  in  the  brain.  Leucin  and  tyrosin 
have  been  detected  in  the  urine  only  in  cases 
of  acute  yellow  atrophy  of  the  liver,  and  in 
the  atrophied  hepatic  cells  in  the  same  dis- 
ease (see  Liver,  Atrophy  of.  Acute  Yellow). 
Tyrosin  is  invariably  found  associated  with 
leucin.    See  Tyrosin. 

John  Harold. 

LEUCOCYTHiEMIA  (Xfvxdy,  white ; 
fcuroy,  a  cell ;  and  utjixa,  blood). — Synon.  : 
LeukcBmia  (Virchow) ;  Splenopathia  leuco- 
cythcemia  (Huss)  ;  Fr.  Leucocythemie  ; 
Diathese  lymphogene  a  forme  leucemique 
(Jaccoud) ;  Ger.  Leucocythdmie. 

Definition. — A  chronic  disease,  in  which 
there  is  a  considerable  and  permanent  in- 
crease in  the  number  of  the  pale  blood-cor- 
puscles; usually  associated  with  enlargement 
of  the  spleen,  sometimes  also  with  that  of 
the  lymphatic  glands,  and  with  disease  of  the 
medvdla  of  bone. 

The  term 'leucocythaemia,' proposed  by  the 
late  Dr.  Hughes  Bennett,  is  a  convenient  and 
significant  designation,  the  essential  feature 
of  the  disease  being  the  excessive  proportion 
of  leucocytes  in  the  blood.  The  shorter  word 
'  leukeemia,'  proposed  by  Virchow,  and  much 
used,  is  less  obviously  accurate,  since  the 
blood  (as  Parkes  urged),  although  appreciably 
paler  than  normal,  is  not  white. 

Excess  of  leucocytes  in  the  blood,  slight  or 
transient,  is  known  as  '  leucocytosis,'  and  is 
met  with  in  many  morbid  states.  Permanent 
excess,  sometimes  considerable,  but  rarely 
very  great,  also  occurs,  associated  with  a 
primary  enlargement  of  the  lymphatic  glands 
— 'lymphatic  leucocythsemia.'  These  cases 
differ  in  many  important  respects  from  the 
cases   of   leucocythsemia    associated  with 


primary  enlargement  of  the  spleen  ;  so  that 
it  is  most  convenient  to  describe  them  in 
connexion  with  lymphadenoma,  and  to  con- 
sider here  only  cases  of  splenic  leucocythsemia. 
See  Lymphadenoma. 

History. — PaUor  of  the  blood,  as  if  pus 
were  mixed  with  it,  was  noted  by  Bichat  in 
the  beginning  of  this  century  ;  and  the  com- 
bination of  this  appearance  with  enlargement 
of  the  spleen  was  observed  by  Velpeau  in 
1827.  The  dependence  of  this  alteration  in 
the  blood  on  an  excess  of  pale  corpuscles  was 
described  by  Donne  in  1844,  and  interpreted 
by  him  as  due  to  imperfect  transformation  of 
white  into  red  corpuscles.  In  1845,  two 
cases  of  the  disease  were  published  together, 
the  one  by  Dr.  Craigie,  the  other  by  Dr. 
Hughes  Bennett ;  and  to  the  latter  appears 
to  belong  the  credit  of  recognising  the  salient 
features  of  the  affection  as  a  distinct  malady. 
A  month  later,  however,  Virchow  published 
another  case,  independently  and  admirably 
worked  out.  In  all  these  cases  the  change 
in  the  blood  was  only  recognised  after  death. 
It  was  first  observed  during  life  in  1846,  by 
Dr.  H.  W.  Fuller,  and  subsequently  by  Dr. 
Walshe.  In  Germany  the  first  case  was 
diagnosed  during  life,  by  Vogel,  in  1848. 
Since  then  numerous  cases  and  descriptions 
of  the  disease  have  been  published,  of  which 
the  more  important  are  those  of  Virchow, 
Hughes  Bennett,  Vidal,  Huss,  Ehrlich,  and 
Hosier. 

iExiOLOGY. — In  only  a  small  proportion  of 
cases  of  leiicocythaemia  can  any  causation  be 
traced.  Eace,  as  such,  seems  to  be  without 
influence.  Heredity  has  only  been  traced, 
as  a  history  of  splenic  disease  in  ancestors  or 
collaterals,  in  one  or  two  isolated  instances. 
The  disease  is  twice  as  frequent  in  men  as-  in 
women.  It  may  occur  at  all  ages.  It  is 
very  rare  under  the  age  of  ten,  and  the 
numbers  gradually  rise,  taking  both  sexes,  to 
the  decade  between  thirty  and  forty,  when 
nearly  one-third  of  the  total  occur  (46  out 
of  154  cases).  After  forty  they  fall  in  each 
decennial  period.  In  females,  however,  the 
maximum  is  reached  in  the  period  between 
forty  and  fifty ;  and  of  eleven  cases  over  sixty 
collected  by  Dr.  Gowers,  only  one  was  in  a 
woman.  Position  in  life  appears  to  exercise 
no  influence  on  the  occurrence  of  the  disease. 
Depressing  influences,  inanition,  over-exer- 
tion, and  especially  depressing  mental  emo- 
tion, are  antecedents  which  have  been 
occasionally  noted.  Sexual  processes,  in 
women,  appear  to  have  a  distinct  influence. 
The  disease  has  been  seen  to  be  most  fre- 
quent, in  them,  during  the  climacteric  decade, 
and  practically  to  cease  when  the  menstrual 
epoch  is  over.  In  some  cases  the  disease 
has  commenced  during  pregnancy;  in  a 
larger  number  it  has  succeeded  parturition. 
Injury  to  the  spleen  seemed,  in  one  or  two 
recorded  cases,  to  be  the  cause  of  the  disease. 
SmaU-pox,  typhoid  fever,  acute  rheumatism, 
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pneumonia,  and  syphilis  have  been  supposed 
to  be  causes  of  the  afl'ection,  hut  the  {etio- 
logical relation  is  doubtful.  Of  all  antecedent 
conditions,  intermittent  fever  is  incomparably 
the  most  frequent.  In  one-foiu'th  of  the 
total  number  of  cases  (150)  analysed  by  Dr. 
Gowers,  there  was  a  history  either  of  ague  or 
of  residence  in  an  ague  district.  The  interval 
between  the  malarial  affections  and  the 
disease  varied  from  a  few  months  to  thirty 
years.  The  fact  that,  in  many  cases,  a  long 
period  elapsed,  and  that  the  attacks  of  ague, 
in  some  instances,  were  trifling,  makes  it 
probable  that,  in  the  cases  in  which  the 
patients  had  merely  lived  in  an  ague  district, 
tlie  malarial  influence,  which  did  not  cause 
ague,  led  to  morbid  changes  which  eventu- 
ated in  the  leucocythaemia.  One  patient  imder 
Dr.  Gowers's  care,  a  middle-aged  woman, 
had  lived  in  a  malarial  district  only  dm-ing 
the  first  few  years  of  her  life,  but,  shortly 
before  her  birth,  her  mother  had  suffered 
from  an  attack  of  ague. 

Anatomical  Characters. —  Blood.  —  The 
blood,  as  seen  after  death  or  durmg  life,  is 
paler  than  normal,  and  may  even  be  greyish- 
red  in  coloiu:.  In  extreme  cases  coagulation 
is  imperfect ;  a  grumous  chocolate-brown 
mass  results.  After  defibrination  three  layers 
form — red  corpiiscles,  pale  corpuscles,  and 
serum.  Under  the  microscope  the  pale 
corpuscles  are  seen  to  be  in  great  excess  ; 
instead  of  two  or  three   per  field,  as  in 


Fig.  67. — Blood  in  Leucocytlioemia.    x  600. 


the  normal,  there  may  be  several  hundreds. 
Enumeration  {see  H/Emacytometer)  shows 
that  not  only  are  the  white  corpuscles  in- 
creased, but  the  red  are  lessened  out  of  pro- 
portion to  the  increase  in  the  white,  so  that 
the  total  number  of  corpuscles  is  always 
diminished.  Instead  of  the  normal  5,000,000 
per  cubic  millimeter,  there  may  be  only 
2,500,000  or  even  1,150,000  (50  and  23  per 
cent,  of  the  normal).  The  proportion  between 
the  white  and  red  varies,  being  1-20,  1-10, 


1-5,  1-2,  or  1-1 ;  or  the  white  may  be  the 
more  numerous.  The  apparent  is  greater 
than  the  real  excess  of  white,  in  consequence 
of  the  closer  contact  of  the  red.  It  was  pro- 
posed by  Magnus  Huss  to  regard  as  leuco- 
cythfemia  only  those  cases  in  which  the  iiro- 
portion  is  greater  than  1  to  20,  and  the  rule 
has  been  largely  followed ;  but  it  must  be 
remembered  that  in  commencing  cases  the 
proportion  may  be  smaller  than  this.  The 
greatest  change  hitherto  recorded  was  a  re- 
duction of  the  red  from  5,000,000  to  470,000 
per  cubic  millimeter  (9  per  cent,  of  the 
normal),  and  an  increase  of  the  white  to 
680,000  per  cubic  millimeter  instead  of 
15,000,  the  normal  average.  The  pale  cor- 
jiuscles  may  be  of  normal  size ;  but  usually 
some  are  large,  and  often  many  are  smaller 
than  normal  (the  globulins  of  Donne),  es- 
pecially when  the  lymphatic  glands  are 
affected.  Reagents  bring  into  view  one  to 
four  nuclei.  Some  of  the  cor2iuscles  j)resent 
obvious  fatty  degeneration.  The  red  cor- 
puscles are  either  normal  in  appearance,  or 
present  great  variety  in  shape  and  size  {poi- 
hilocytosis).  They  are  sometimes  imduly 
pale.  Nixcleated  coloiu-ed  corpuscles  have 
been  seen  in  a  few  cases,  believed  to  be  in- 
termediate forms  between  the  white  and  red 
corpuscles.  The  amount  of  haemoglobin  is 
less  than  that  which  corresponds  to  the  num- 
ber of  red  corpuscles  present.  The  specific 
gravity  of  the  blood  is  lessened  from  1,055, 
the  mean  in  health,  to  an  average  of  1,042  ; 
the  change  being  due  to  an  increased  propor- 
tion of  water,  from  790  parts  per  1,000  in 
health  to  840  in  leucocythaemia.  The  fat 
and  fibrin  are  increased,  and  the  latter  some- 
times presents  a  peculiar  granular  appear- 
ance. The  iron  is  lessened.  Abnormal 
constituents  have  also  been  found  in  the 
blood,  such  as  the  albukalin  of  Eeichardt, 
mucin,  a  substance  analogous  to  glutin, 
hypoxanthin,  lactic  and  formic  acids.  Minute 
octahedral  crystals  have  been  found  in  the 
blood  and  in  many  organs  after  death,  about 
•016  mm.  in  length.  Their  nature  is  uncer- 
tain. Since  they  have  been  found  only  after 
death,  it  is  conjectirred  that  the  substance 
of  which  they  consist  is  held  dissolved  during 
life.    They  are  not  peculiar  to  this  disease. 

Organs. — The  sjdeen  is  always  erdarged, 
sometimes  extremely.  Its  weight  varies  from 
twice  to  fifty  times  the  normal — 1  lb.  to 
18  lbs.  The  average  of  72  cases  analysed 
was  about  6  lbs.  The  average  length  is 
nearly  12  inches.  The  enlargement  is  com- 
monly uniform  ;  the  shape  of  the  organ  being 
preserved.  The  surface  is  smooth,  but  often 
presents  traces  of  local  peritonitis,  in  the 
form  of  yellowish  opaque  patches.  It  is  fre- 
quently adhei-ent  to  the  diaphragm,  omentum, 
abdominal  wall,  intestines,  or  liver.  Its 
consistence  is  usually  increased,  rarely 
diminished.  The  cut  stirface  is  smooth,  and 
yields   comparatively    little   blood ;    it  is 
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brownish-red,  or  even  brownish-yellow,  mar- 
bled with  paler  lines,  due  to  thickened 
trabeculse.  The  Malpighian  follicles  are  not 
usually  conspicuous.  In  cases  which  begin 
with  enlargement  of  the  lymphatic  glands, 
and  which  are  really  cases  of  primary  lymph- 
adenoma,  the  Malpighian  follicles  may  be 
so  enlarged  as  to  constitute  small  growths. 
There  is  rarely  an  area  of  distinct  softening. 
Wedge-shaped,  yellowish-white,  caseous  por- 
tions are  frequent,  and  are  evidently  infarcts ; 
when  recent  they  are  deep  red.  The  histo- 
logical change  in  the  organ  is  an  overgrowth 
of  the  splenic  pulp ;  the  trabecular  tissue  is 
increased;  and  so  also  is  the  retiform  tissue 
of  nucleated  fibres  and  cells,  among  which 
the  lymphoid  corpuscles  lie.  The  Malpighian 
bodies  may  not  be  discoverable  with  the 
microscope,  or  they  may  be  found  to  have 
midergone  fatty  or  lardaceous  degeneration. 
The  infarct-like  masses  present  the  splenic 
tissue -elements  in  a  state  of  fatty  degenera-  i 
tion.  In  many  cases  the  crystals,  already  1 
described,  have  been  found  in  the  spleen  in 
great  abimdance.  This  organ  has  been  found 
by  analysis  to  contain  glutin,  glycocoll, 
hypoxanthin,  xanthin,  leucin,  and  tyrosin. 

The  lymphatic  glands,  some  or  many,  are 
enlarged  in  one-third  of  the  cases  of  primarily 
splenic  leucocythfemia  (51  out  of  157  cases). 
The  order  in  which  the  several  groups  are 
affected  is,  beginning  with  the  most  frequent, 
the  mesenteric,  cervical,  inguinal,  axillary, 
retro-peritoneal,  thoracic,  portal,  and  iliac. 
In  only  five  cases  was  the  change  universal. 
The  enlargement  is  not  considerable,  the 
individual  glands  rarely  attaining  the  size  , 
of  a  walnut.  They  are  usually  smooth,  soft, 
grey,  or  reddish-white  on  section  ;  rarely 
caseating  or  suppurating;  sometimes  pre- 
senting hsemorrhagic  extravasations.  Their 
minute  structure  differs  Kttle  from  the  nor- 
mal. Lymphoid  corpuscles  lie  in  an  adenoid 
reticulum,  which  is  rarely  increased,  as  it  is 
in  lymphadenoma. 

With  respect  to  the  aUmentary  canal,  the 
gums  are  occasionally  swoUen  and  ulcerated, 
the  swelling  being  due  to  infiltration  of  the 
gum  with  leucocytes,  or  to  an  actual  lymphoid 
growth.  The  tonsils  and  follicles  of  the 
tongue  are  sometimes  enlarged  by  lymphoid 
growth ;  and  there  may  be  a  similar  change, 
usually  slight,  in  the  lymphoid  tissue  of  the 
wall  of  the  stomach,  and  much  more  con-  ! 
siderable  in  the  solitary  and  agminated  glands  ! 
of  the  small  intestine.  These  growths  fre-  [ 
quently  ulcerate.  Similar  changes  are  also 
found  in  the  large  intestine.  The  peritoneum 
sometimes  presents  similar  growths.  The 
liver  is  enlarged  in  at  least  two-thirds  of  the 
cases,  varying  in  weight  from  5  lbs.  to  14  lbs. 
In  some  cases  of  slight  enlargement  no  struc- 
tural change  beyond  congestion  has  been 
found ;  frequently,  however,  there  are  dis- 
seminatedlymphoid  growths, minute,  greyish-  ; 
white,  commonly  interlobular  in  position,  ' 


often  surrounding  branches  of  the  portal 
vein.  The  capillaries  are  always  distended 
with  pale  corpuscles.  Fatty  degeneration  of 
the  hver-cells  is  also  common.  The  kidneys 
are  abnormal  in  at  least  one-half  of  the  cases. 
They  may  be  simply  pale,  from  anasmia  ; 
pale  and  enlarged,  from  granular  degenera- 
tion of  the  cells  and  distension  of  the  capil- 
laries vnth  leucocytes ;  or  they  may  present 
minute  growths  similar  to  those  in  the  liver,, 
and  situated  between  the  tubuli  of  the  cortex,, 
especially  near  the  glomeruli.  Marked  fatty 
degeneration  of  the  kidney  has  also  been 
found.  The  suprarenal  bodies  have  been 
found  diseased  in  several  cases,  and  in  one 
or  two  there  was  bronzing  of  the  skin.  The 
thymus  and  thyroid  glands  have  also  been 
found  enlarged.  The  heart,  as  in  other  cases 
of  intense  anaemia,  may  present  granular  and 
fatty  degeneration.  Extravasations  of  blood 
have  been  found  beneath  the  endo-  and  peri- 
cardium. The  capillaries  of  the  heart  are 
often  distended  with  leucocytes.  Pericardial 
effusion  is  common.  The  lungs  may  present 
simply  distension  of  capillaries,  or  haemor- 
rhagic  infarcts,  or  actual  growths,  similar  in 
structure  to  those  found  elsewhere.  These 
commence  at  the  bronchi  and  infiltrate  adja- 
cent tissues.  Earely  they  may  break  down 
and  form  cavities.  Pleural  effusion  is  very 
common,  and  lymphoid  growths  have  been 
found  on  the  membrane.  In  the  brain,. 
hsemorrhages,  usually  multiple,  constitute  the 
most  frequent  change.  Minute  growths  in 
the  membranes,  distension  of  the  meningeal 
vessels  with  pale  blood,  and  their  obstruction 
by  masses  of  leucocytes  (Bastian),  have  also 
been  recorded.  The  sMn  is,  in  rare  cases, 
the  seat  of  growths.  The  bones  have  been 
found  diseased  in  many  cases  (Eanvier, 
Neiunann,  &c.)  The  marrow  is  grey  or 
reddish-grey,  difiiuent,  presenting  lymphoid 
cells  and  blood-corpuscles.  Sometimes  cells 
intermediate  between  white  and  red  cor- 
puscles have  been  found  in  it.  The  vessels 
are  fewer  than  normal.  The  change  may  be 
found  in  all  the  bones,  most  marked  in  those 
which  possess  most  spongy  tissue,  as  the  ribs 
and  vertebrae,  but  also  considerable  in  the 
long  bones.  Externally  the  bones  may  be 
normal  or  enlarged.  The  compact  substance 
may  be  reduced  in  thickness,  and  even  per- 
forated (Mosler).  The  retina  is  frequently 
diseased.  Haemorrhages  may  be  found,  es- 
pecially in  the  nerve-fibre  layers,  and  adjacent 
to  them  the  retinal  elements  may  be  degene- 
rated. The  capillary  vessels  are  filled  with 
pale  corpuscles,  and  actual  lymphoid  growths 
have  also  been  found. 

Symptoms. — Of  the  early  symptoms  of  leu- 
cocythaemia,  the  most  frequent  are  those  due 
to  the  splenic  enlargement,  namely,  abdomi- 
nal fulness,  pain,  or  an  actual  tumour.  Next 
in  frequency  is  weakness.  Haemorrhage^ 
especially  epistaxis,  often  occurs  early,  bixt 
rarely  before  other  indications  of  ill-health. 
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The  change  in  the  blood  causes  pallor  of 
skin  and  mucous  membranes,  shortness  of 
breath,  and  all  the  indications  of  anaemia. 
But  in  many  cases  the  face  retains  a  good 
colour  for  some  time  in  spite  of  marked  ex- 
cess of  white  corpuscles.  The  altered  charac- 
ters of  the  blood,  readily  observable  diuring 
Kfe,  have  been  already  described.  The  tem- 
perature is  frequently,  but  not  invariably, 
raised.  It  is  commonly  higher  in  the  even- 
ing than  in  the  morning;  the  evening  rise 
usually  reaching  101°-104°  F.  The  morning 
fall  may  be  considerable  or  slight.  Some- 
times periods  of  considerable  pyrexia  alter- 
nate with  others  in  which  there  is  little  fever. 
The  cases  in  which  there  is  most  pyrexia  are 
usually,  but  not  always,  those  of  most  rapid 
course.  The  enlargement  of  the  spleen  pre- 
sents the  typical  characters  of  a  splenic 
timiour.  It  may  occupy  the  whole  left  half 
of  the  abdomen,  extend  even  beyond  the 
middle  Ime,  descend  into  the  iliac  fossa,  and 
■even  into  the  pelvis,  so  as  to  be  perceptible 
by  vaginal  examination  (Spencer  Wells).  It 
may  vary  in  size  from  time  to  time.  Fric- 
tion may  sometimes,  and  a  bruit  de  souffle 
rarely,  be  heard  over  it.  It  usually  causes 
an  impleasant  sense  of  distension,  is  often 
tender,  and  sometimes  is  the  seat  of  spon- 
taneous pain.  By  its  pressure  it  may  raise 
.the  heart,  cause  considerable  dyspnoea,  and 
interfere  greatly  with  the  functions  of  the 
stomach.  The  distension  of  the  abdominal 
wall  may  cause  lines,  similar  to  those  of 
pregnancy,  to  appear  over  the  spleen,  and 
their  position  is  sometimes  distinctly  deter- 
•zained  by  the  com-se  of  vessels.  The  en- 
largement of  the  glands  is  rarely  sulBcient  to 
give  rise  to  other  symptoms  than  the  obtru- 
sive evidence  of  their  presence.  The  glands 
thus  present,  in  this  disease,  a  marked  con- 
trast to  their  condition  in  lymphadenoma. 
They  often  lessen  in  size  before  death.  The  i 
alteration  in  the  bones  is  usually  unattended 
by  symptoms.  Karely  they  become  distinctly 
enlarged  and  teiider.  The  action  of  the  heart 
is  disturbed  by  both  the  anaemia  and  the  dis- 
placement. The  pulse  is  frequent  ;  and 
palpitation  is  common.  The  circulation  is 
impeded ;  effusion  of  serum  into  the  cellular 
tissue  of  the  body  is  almost  invariable  in  the 
later  stages  of  the  disease.  Slight  ascites  is  j 
frequent,  and  great  effiision  is  sometimes  due  { 
to  the  pressure  of  enlarged  glands  on  the  | 
portal  vein.  Hydrothorax  is  also  common,  i 
The  most  striking  circulatory  symptom  is 
haemorrhage,  which  occurs  in  a  large  proper-  [ 
tion  of  cases,  most  frequently  from  the  nose,  i 
and  less  frequently  from  the  bowels,  stomach,  1 
l"ungs,  uterus,  into  the  skin,  brain,  joints,  I 
cellular  tissue,  or  peritoneum.  The  haemor-  [ 
rhagic  tendency  is  so  great  that  slight  injuries  I 
may  give  rise  to  serious  loss  of  blood  ;  the  j 
extraction  of  a  tooth,  or  the  puncture  for  ' 
paracentesis,  has  thus  led  to  death ;  while 
most  cases  in  which  excision  of  the  spleen  [ 


has  been  attempted  have  been  fatal  from  the 
same  cause.  The  respiration  is  usually  in- 
terfered with,  partly  from  the  splenic  en- 
largement, and  partly  from  the  ansemia;  that 
due  to  the  former  is  increased  by  the  recvim- 
bent  posture.  The  ansemic  dyspncea  may  be 
imnoticed  when  the  patient  is  at  rest,  al- 
though any  considerable  movement  causes 
an  agony  of  breathlessness.  The  dyspnoea  is 
also  increased  by  changes  in  the  lung,  l)ron- 
chial  catarrh,  and  the  frequent  pleural  effusion 
in  the  later  stages.  Cough  is  frequent,  and 
may  be  an  early  symptom  of  the  disease. 
The  change  in  the  gums,  afready  described, 
may  lead  to  ulceration — the  '  leukaemic 
stomatitis '  of  Hosier ;  but  it  is  more  rare 
in  this  disease  than  in  lymphadenoma.  The 
gastric  functions  are  chiefly  interfered 
with  by  the  pressure  of  the  spleen,  which 
causes  dyspepsia,  and  often  vomiting. 
Diarrhoea  is  extremely  common,  and  may  be 
accompanied  by  hfemorrhage.  The  enlarge- 
ment of  the  liver  may  be  recognised  during 
life,  but  rarely  gives  rise  to  subjective  symp- 
toms. Jaundice  only  results  from  compression 
of  the  bile-ducts  by  enlarged  glands.  A 
yellowish  tint  of  skin  is,  it  may  be  remarked, 
frequent,  apart  fr-om  true  jaundice — the 
'  icterus  lienalis ' ;  it  probably  results  from 
the  ansmia,  the  altered  blood  being  unable 
to  destroy  the  bile-pigment  absorbed  into  it 
fr'om  the  intestine.  The  urine  varies  in 
amount,  but  is  usually  strongly  acid,  and  of 
high  specific  gravity.  The  amount  of  urea 
is  unaltered,  that  of  lu'ic  acid  is  increased. 
Hypoxanthin,  lactic  acid,  and  formic  acid 
have  been  found  in  it.  Albmnen  is  rare, 
apart  from  structm-al  changes  in  the  kidneys. 
Menstruation  is  usually  arrested.  The  func- 
tions of  the  nervous  system  are  disturbed  by 
the  altered  blood  :  languor,  tinnitus,  and 
vertigo  are  frequent ;  and  shght  mental 
failure,  delirium,  and  coma  are  occasionally 
met  with.  The  graver  symptoms  are  prob- 
ably due  to  capDlary  obstruction  by  masses 
of  leucocytes,  or  to  small  haemorrhages. 
Besides  the  noises  in  the  ears,  deafness  is 
common,  especially  towards  the  end.  In 
the  ftmdus  ocuh  changes  may  usually  be 
seen  with  the  ophthalmoscope.  The  pallor 
of  the  blood  in  the  retinal  and  choroidal 
vessels  is  conspicitous.  The  retinal  veins 
become  very  broad,  and  are  often  tortuous. 
Extravasations  of  blood  are  aknost  invariable 
at  some  j^eriod,  usually  striated,  sometimes 
roimded.  Yellowish  or  white  spots  are  some- 
times seen,  due  to  the  collections  of  lymphoid 
cells  already  described.  Occasionally  the 
retina  is  irregularly  thickened,  so  that  the 
vessels  piresent  conspicuous  antero-posterior 
curves.  These  changes  constitute  the  'leuk- 
aemic retinitis  '  of  Liebreich.  The  extent  to 
which  sight  is  interfered  with  depends  on 
the  degree  to  which  the  neigbboiu-hood  of 
the  macula  lutea  is  involved.  The  skin  is 
strikingly  pale,  or  sometimes,  as  afready 
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stated,  greenish  yellow.  Occasionally  a  pecu- 
liar dark  pigmentation  is  present.  Sweating 
is  common. 

Complications. — The  most  frequent  com- 
plications of  leucocythffimia  are  pleural  effu- 
sion, oedema  of  the  lungs,  lobar  pneumonia, 
bronchial  catarrh,  pericardial  effusion,  dilata- 
tion of  the  heart,  venous  thrombosis,  cerebral 
hsemorrhage,  and  fatty  degenerations.  The 
more  rare  complications  are  cirrhosis  of  the 
liver ;  parenchymatous  degeneration  of  the 
kidneys,  giving  rise  to  the  symptoms  of  sub- 
acute Bright's  disease  ;  renal  calculi ;  persis- 
tent or  intermittent  erection  of  the  penis,  the 
former  probably  due  to  thrombosis  in  the  cor- 
pora cavernosa ;  oedema  of  depending  parts  ; 
ascites  ;  furuncles  ;  and  erysipelas.  The  vari- 
ous heemorrhages  are  rather  to  be  regarded 
as  symptoms  of  the  disease  than  as  compli- 
cations. 

Duration.  —  Cases  of  splenic  leucocy- 
thasmia  vary  in  duration  from  six  months  to 
seven  years.  One  or  two  recorded  cases  ran 
their  course  in  less  than  six  months.  The 
average  duration  of  sixty-three  cases  was  two 
years.  The  actual  duration  of  the  affection 
is  probably  longer  than  this,  because  the  dis- 
ease has  often  reached  a  considerable  degree 
before  the  symptoms  become  troublesome. 

Causes  of  Death. — The  most  common 
causes  of  death  in  leucocythaemia  are  loss  of 
blood,  asthenia,  diarrhoea,  cerebral  haemor- 
rhage, pneumonia,  and  pleurisy.  In  asthenia 
the  actual  end  is  often  due  to  cardiac  failure. 
The  haemorrhage  most  frequently  fatal  is 
from  the  nose,  the  next  most  frequent  from 
the  bowels. 

Pathology.  —  The  pathology  of  leuco- 
cythaemia is  still  involved  in  obscurity.  We 
are  imperfectly  acquainted  with  the  normal 
life-history  of  the  blood-corpuscles.  For  a  full 
discussion  of  the  facts  which  have  been  as- 
certained, and  the  theories  built  upon  them, 
the  reader  is  referred  to  Dr.  Gowers's  article 
on  the  disease  in  Eeynolds's  System  of  Medi- 
cine, vol.  V.  It  is  only  possible  here  to  give 
a  brief  outline  of  the  pathology  of  the  disease 
which  these  facts  and  theories  suggest.  Ee- 
cent  researches  make  it  probable  that  the  red 
corpuscles  arise  from  a  transformation  of  the 
smaller  lymphoid  cells — globulins  of  Donne, 
haematoblasts  of  Hayem ;  and  that  this  trans- 
formation takes  place  to  a  large  extent  in  the 
splenic  pulp  and  in  the  marrow  of  bones, 
tissxies  which  have  many  histological  cha- 
racters in  common.  If  these  tissues  are 
diseased,  the  transformation  may  not  take 
place,  and  the  unchanged  lymphoid  cells  may 
develop  into  the  ordinary  leucocytes,  which 
are  either  retained  in  these  tissues,  increas- 
ing their  bulk  and  changing  their  structure 
still  further,  or  pass  into  the  blood.  Both 
results  probably  occur.  Hence  we  assume  a 
primary  change  of  the  splenic  pulp,  which  is 
increased  further  by  the  retained  leucocytes. 
"Where  the  haematoblasts  arise  is  still  un- 


certain. They  are  probably  in  part  developed 
in  the  splenic  pulp  and  marrow  of  bones,, 
from  pre-existing  cells,  and  from  the  proto- 
plasmic trabeculse  of  the  tissues  (Klein) ; 
probably  in  part  they  come  from  the  true 
lymphatic  structures,  the  glands,  Malpighian 
follicles  of  the  spleen,  &c.  Primary  disease 
of  these  lymphatic  structures  constitutes  lym- 
phadenoma;  and  the  splenic  pulp  may  be 
normal,  and  the  leucocytes  are  only  in  slight 
excess,  or  are  not  more  numerous  than  they 
should  be.  In  true  splenic  leucocythaemia, 
the  glands  and  Malpighian  folhcles  are  not 
primarily  diseased,  but  they  may  suffer  se- 
condarily, when  lymphatic  growths  arise  in 
organs  ;  and  this  secondary  affection  is  in  part 
the  result  of  the  accumulation  of  leucocytes. 
That  the  enlargement  of  the  spleen  is  not,  as 
has  been  thought,  merely  the  result  of  the 
accumulation  in  it  of  pale  corpuscles  from 
primarily  diseased  blood,  is  shown  by  the  in- 
creased consistence  of  the  organ,  and  by  the 
fact  that  the  splenic  tumour  precedes  the 
change  in  the  blood.  There  is  some  reason 
to  believe  that,  as  the  spleen  alone  may  be 
diseased,  so,  in  some  rare  cases,  the  marrow 
of  bones  may  alone  be  diseased,  and  may  give 
rise  to  a  primary '  myelogenic  leucocythaemia,' 
but  this  is  not  yet  proved.  That  the  disease 
may  be  primary  m  both  the  marrow  and  the 
spleen  is  highly  probable  from  recorded  facts. 
It  is  certain,  however,  that  the  marrow  is,  in 
most  cases,  not  affected  primarily,  and  may 
be  unaffected  throughout,  or  may  suffer  se- 
condarily, as  do  the  glands.  The  same  is  true 
of  the  collections  of  lymphatic  tissue  else- 
where in  the  body.  The  cases  in  which  the 
lymphatic  glands  enlarge  early — 'lymphatico- 
splenic  leucocythaemia' — are,  for  the  most 
part,  if  not  entirely,  cases  of  composite  nature. 
The  spleen  presents  a  double  change — growths 
in  the  folhcles,  such  as  are  associated  with 
the  glandular  growths  in  lymphadenoma 
(Hodgkin's  disease),  and  increase  in  the 
splenic  pulp,  as  in  pure  splenic  leucocy- 
thaemia. In  such  cases  there  may  be  a  large 
increase  in  the  pale  corpuscles  of  the  blood. 

Diagnosis.  —  The  diagnosis  of  leucocy- 
thffimia  rests  on  the  existence  of  enlargement 
of  the  spleen,  and  a  considerable  excess  of 
leucocytes  in  the  blood.  In  all  eases  of 
splenic  tumour  the  blood  should  be  examined: 
if  the  proportion  of  white  corpuscles  to  the 
red  is  greater  than  1  to  20,  the  case  is  cer- 
tainly one  of  leucocythaemia.  But  if  the 
proportion  is  less  than  this,  leucocythsemia 
cannot  with  certainty  be  excluded,  because 
it  is  probable  that,  in  all  cases,  the  splenic 
tumour  precedes  the  leucocytal  excess,  and 
the  latter  may  be  in  process  of  develop- 
ment. To  ascertain  the  actual  state  of  the 
blood,  it  is  always  desirable  to  enumerate  the 
corpuscles  with  the  haemacytometer.  Ke- 
peated  examination,  to  ascertain  that  the  pro- 
portion of  pale  corpuscles  is  not  increasing,  is 
necessary  before  impending  leucocythaemia 
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can  be  excluded.  In  cases  in  which  the  lym-  | 
phatic  glands  enlarge  early,  the  question 
arises  whether  the  case  is  one  of  splenic  | 
leueoeythtemia,  or  of  Hodgkin's  disease.  In 
the  latter,  as  just  stated,  the  enlargement  of 
the  spleen  depends,  not  on  an  increase  of  the 
splenic  pulp,  but  on  overgrowth  of  the  Mal- 
pighian  follicles  ;  the  splenic  enlargement  is 
less  than  in  leucoeythaeniia,  and  is  less  uni- 
form. In  the  composite  cases  aUuded  to 
above,  in  which,  with  enlargement  of  the 
glands  and  S23lenic  follicles  (lymphadenoma), 
there  exists  also  overgrowth  of  the  splenic 
pulp,  and  a  considerable  leucocytal  excess  in 
the  blood,  the  two  morbid  processes  are  con- 
joined, and  the  affection  may  be  termed  lym- 
fihadeno-splenic  leucocythremia.  These  cases 
are  distinguished  fi'om  the  simple  splenic 
affection  by  the  early  enlargement  and  firm- 
ness of  the  glands.  In  simple  splenic  leuco- 
cythasmia  the  affection  of  the  glands  is  usually 
late,  and  rarely  considerable.  The  diagnosis 
of  the  disease  from  conditions  in  which  a  con- 
siderable excess  of  pale  corpuscles  exists,  with- 
out enlargement  of  the  spleen,  is  usually  easy, 
because  such  excess  is  transient,  soon  passes 
away,  and  is  not  associated  with  a  splenic 
tumour. 

Prognosis.  —  The  prognosis  of  a  disease 
which  depends  on  a  primary  affection  of  the 
blood-forming  organs  is  necessarily  most 
gi'ave.  No  means  of  arresting  the  progress 
of  the  developed  disease  has  yet  been  dis- 
covered. The  immediate  prognosis  is  less 
serious  in  proportion  as  the  evidence  of  I 
organic  changes  in  the  blood-forming  organs  ; 
is  slight,  and  in  proportion  to  the  early  stage 
of  the  disease.  Neither  age,  sex,  nor  causa- 
tion affords  prognostic  information.  The 
greater  the  muuber  of  white  corpuscles 
and  the  deficiency  of  red,  as  ascertained  by 
counting,  the  worse  the  prognosis.  The  size 
of  the  spleen,  alone,  affords  little  informa- 
tion. Hfemorrhages  are  of  grave  augury,  but 
epistaxis  least  so. 

Treatment. — The  knowledge  of  the  causes 
of  leucocythfemia,  slight  though  it  is,  suggests 
important  prophylactic  measures — the  pre-  j 
vention  of  ague,  and  the  careful  treatment  of 
all  who  have  been  exposed  to  malarial  in-  ! 
fluences.  Splenic  tumom's  resulting  from  I 
such  exposure  should  be  systematically 
treated;  the  subjects  of  them  should  exercise 
great  care  to  avoid  exposm'e  to  cold,  injuries, 
and  aU  causes  of  portal  congestion.  These 
precautions  are  especially  necessary  in  women 
at  the  menstrual  periods ;  and  if  such  women 
bear  children,  their  state  during  pregnancy 
and  after  parturition  should  be  carefully 
supervised,  and  lactation  prohibited.  "Whether 
there  is  simple  ana-mia  or  leucocythiemia, 
every  effort  should  be  made  to  reduce  the 
size  of  the  splenic  tumoin-,  by  quinine,  cold 
affusion,  ergotin,  and  especially  by  voltaic 
electricity,  a  most  powerful  agent.  By  ob- 
taining contraction  of  the  spleen,  expelling 


retained  leucocytes,  and  perhaps  stimulating 
directly  its  functional  action,  we  render  its 
condition  less  abnormal.  In  a  case  of  anaemia 
splenica  no  remedies  improved  the  blood- 
state  tUl  the  spleen  was  galvanised,  when  the 
red  corpuscles  at  once  began  to  increase. 
Remedies  which  do  good  in  ordinary  anajmia 
have  slight  influence  in  this  disease.  Iron  is 
almost  useless ;  cod-liver  oil,  however,  has 
seemed  to  do  some  good.  Arsenic  has  been 
largely  tried,  but  without  benefit  in  pro- 
nounced cases.  Its  midoubted  value  in  lym- 
phadenoma suggests  its  further  trial  in  early 
cases ;  it  should  be  given  in  the  largest  doses 
that  can  be  borne.  Mosler  advises  injection 
of  Fowler's  solution  into  the  spleen;  provided 
that  the  organ  is  firm,  dense,  and  close  to  the 
abdominal  wall,  that  there  is  no  hsemorrhagic 
tendency,  and  no  high  degree  of  cachexia. 
Phos^jhorus  has  been  recommended,  but  in 
almost  every  case  of  pronomiced  leuco- 
eythffimia  it  has  been  powerless  for  good. 
Nevertheless,  its  influence  in  improving  the 
blood-state  in  lymphadenoma  warrants  fur- 
ther trial  in  the  early  stage  of  the  disease. 
Iodides,  bromides,  and  mercury  are  useless 
Temporary  improvement  has  been  obtained 
by  the  inhalation  of  oxygen  to  the  extent  of 
30  litres  daily  (Kirnberger).  Change  of  air 
may  slightly  improve  the  patient's  state,  but 
has  no  influence  on  the  disease.  Transfusion 
has  been  tried,  but  the  results  are  not  en- 
couraging. Excision  of  the  spleen  has  been 
attempted.  The  oj^eration  has  been  performed 
with  success  in  cases  of  anemia  splenica,  but 
in  actual  leucocythfemia  it  has  been  invari- 
ably fatal — in  most  cases  from  uncontrollable 
loss  of  blood,  the  result  of  the  htemorrhagic 
tendency.  Further  trial  of  it,  in  such  cases, 
does  not  seem  to  be  justifiable.  In  early 
cases,  where  there  is  no  considerable  excess 
of  pale  corpuscles,  and  the  red  are  not  re- 
duced below  60  per  cent,  of  the  normal,  it 
might  be  successful ;  but  it  is  questionable 
whether,  in  these  cases,  an  ultimate  bad  issue 
without  interference  is  sufficiently  certain  to 
justify  the  performance  of  so  grave  an  opera- 
tion. Special  symptoms  may  require  treat- 
ment. Hfemorrhage  must  be  checked  by  the 
usual  methods,  and  crystals  of  perchloride  of 
u'on  may  be  applied  to  accessible  places 
(Jenner).  For  vomiting,  a  postru-e  which 
wiU  reHeve  the  stomach  from  pressure,  and 
counter  -  irritation,  are  iiseful.  Aperients 
shoifld  be  employed  with  caution ;  and  imder 
no  circumstances  should  the  yellow  tint  of 
the  skin  lead  to  the  use  of  mercurials.  For 
the  oedema,  digitalis  and  other  dim-etics  are 
best.  For  the  splenic  pain,  couuter-imtation, 
sedative  liniments,  and  hypodermic  injections 
of  morphine  may  be  used.  In  proportion  to 
the  anosmia,  physical  rest  is  important,  that 
the  diminished  supply  of  oxygen  may  not  be 
rendered  inadequate  for  the  need  of  the 
tissues,  by  muscular  exertion. 

W.  R.  GowERS.      Frederick  Taylor. 

4  B  2 


1108  LEUCOCTTOSIS 


LEUCOREHCEA 


LEUCOCYTOSIS  (Xev/co's,  white;  and 
KVTos,  a  cell). — A  condition  of  the  blood,  in 
which  the  white  corpuscles  are  appreciably 
but  moderately  increased.  See  Blood, 
Morbid  Conditions  of ;  and  Leucocyth^mia. 

LEUCODERMA  (kevKos,  white ;  and 
depfia,  the  skin). — White  or  achromatous 
integument.  See  Pigmentary  Diseases  of 
THE  Skin  ;  and  Leucopathia. 

LEUCOMA  (KevKos,  white).— A  white 
opacity  of  the  cornea,  generally  referable  to 
inflammation  or  ulceration  of  that  struc- 
ture. See  Eye,  and  its  Appendages,  Dis- 
eases of. 

LEUCOMAINES  {XeiKcona,  whiteness). 
A  term  applied  to  a  class  of  alkaloids  resiilt- 
ing  from  the  normal  metaboUsm  of  the 
animal  proteid  tissues  without  the  interven- 
tion of  any  bacterial  agency.  To  the  class 
of  alkaloids  resulting  from  the  putrefaction 
of  tissue  the  term  ptomaines  is  given.  See 
Ptomaines. 

LEUCOPATHIA  (Xev/cdy,  white;  and 
iraOos,  a  disease). — Synon.  :  Albinism,  Achro- 
ma,  Leucoderma,  Leuce,  Leucasmus. 

This  disease  is  sometimes  general,  but 
frequently  partial ;  in  the  latter  form  con- 
stituting cutis  variegata  and  '  piebald  skin.' 
The  whiteness  is  referable  to  absence  of 
pigment,  which  may  be  simply  due  to  an 
arrest  of  function  of  the  rete  mucosum,  or 
to  an  organic  alteration  of  the  integument. 
See  Pigmentary  Skin-Diseases. 

LEUCO  -  PHLEGMATIC  TEM- 
PERAMENT.—/See  Temperament. 

LEUCOPLAKIA  BUCCALIS  ET 
IINGUALIS.— (See  Tongue,  Diseases  of. 

LEUCORRHCEA  (Xev/coj,  white;  and 
peo),  I  ilow). — Synon.  :  Fr.  Leucorrhee ;  Ger. 
Weisser  Fhiss ;  Lat.  Fluor  Albus ;  Pop. 
'  The  Whites ' ;  '  White  Discharge.' 

Definition.  —  A  non  -  hsemorrhagic  dis- 
charge, of  pale  colour,  escaping  from  the 
female  genital  fissure. 

jEtiology. — Leucorrhoea  is  a  symptom 
rather  than  a  distinct  disease ;  and  may  re- 
sult from  any  of  the  morbid  processes  that 
lead  to  hypersecretion  from  the  genital 
mucous  surfaces,  or  from  the  glands  opening 
upon  them,  whether  the  mucous  membranes 
be  injured  or  entire.  It  is,  however,  a  source 
of  much  discomfort  and  deterioration  of  health, 
and  so  demands  special  treatment. 

Symptoms. — Leucorrhoea  presents  several 
distinct  varieties  according  to  the  seat  of  its 
cause ;  and  the  symptoms  of  each  variety 
require  separate  consideration. 

1.  Vulvar  Leucorrhoea. — In  this  variety 
a  glairy  viscid  secretion  is  found  bathing  the 


apposed  surfaces  of  the  pudenda,  stiffening 
into  a  crust  on  the  surface  of  the  labia  majora 
or  on  the  insides  of  the  thighs,  and  sometimes 
glueing  the  lips  more  or  less  firmly  together 
at  their  margins.  It  is  usually  derived  from 
the  muciparous  glands  covering  the  internal 
surfaces  of  the  labia  majora  and  the  nymphae ; 
but  in  cases  of  special  eruptions  and  general 
vulvitis  it  may  come  from  the  vestibular  sur- 
face ;  and  in  still  rarer  cases  it  is  poured  out 
from  the  glands  of  Bartholin.  Vulvar  leucor- 
rhoea is  met  with  at  any  period  of  Ufe,  but  is 
most  common  in  the  young,  infantile  leucor- 
rhoea almost  always  being  of  this  variety.  In 
cases  of  gonorrhceal  infection  in  the  female, 
the  vulva  is  usually  the  seat  of  a  profuse  dis- 
charge which  is  apt  to  become  purulent, 
but  it  is  rarely  confined  to  this  situation, 
spreading  both  into  the  urethra,  and  up- 
wards into  the  higher  spheres  of  the  genital 
mucosa. 

2.  Vaginal  Leueorrhcea.— The  dis- 
charge in  cases  of  vaginal  leucorrhoea  is 
most  frequently  white  in  appearance,  of  acid 
reaction,  and  due  to  a  secretion  from  the 
general  surface  of  the  vaginal  mucous  mem- 
brane. Its  whiteness  is  found,  on  micro- 
scopic examination,  to  be  owing  to  the 
presence  of  quantities  of  scaly  epithelial 
cells,  many  of  which  are  crowded  with  fatty 
particles,  whilst  others  have  been  quite  dis- 
solved in  consequence  of  the  fatty  degene- 
ration. Sometimes  the  discharge  has  a  more 
yellowish  tint,  and  then  it  is  found  to  contain 
quantities  of  pus-cells  among  the  epithelial 
scales.  In  the  former  group  of  cases  we  have 
to  do  with  a  simple  catarrhal  condition  of 
the  vaginal  mucosa :  in  the  latter  there  are 
red  granulation-hke  spots  scattered  over  the 
membrane,  which  has  here  lost  its  epithelial 
covering.  Vaginal  leucorrhoea  is  a  complaint 
to  which  women  are  specially  liable  during 
their  reproductive  life.  The  catarrhal  form 
is  extremely  common  in  young  married 
females  ;  whilst  the  other  form  occurs  rather 
about  the  menopause,  or,  if  occurring  earlier, 
is  comphcated  with  some  of  the  other 
varieties  of  leucorrhoea.  Apart  from  specific 
causes,  it  may  be  brought  on  by  sexiial  ex- 
cesses ;  by  the  presence  of  a  foreign  body, 
such  as  a  pessary ;  by  a  displaced  uterus  ;  by 
a  chill ;  or  by  any  condition  that  interferes 
with  the  circulation  in  the  pelvis.  In  a  large 
proportion  of  cases  it  is  secondary  to  the  next 
variety  of  leucorrhoea. 

3.  Cervical  Leucorrhoea. — The  dis- 
charge that  comes  from  the  canal  of  the 
cervix  uteri  is  transparent,  like  unboiled 
white  of  egg,  very  tenacious,  and  of  alkaline 
reaction.  It  may  stUl  present  these  charac- 
ters as  it  escapes  from  the  pudenda ;  but  it 
generally  becomes  somewhat  clouded  as  it 
passes  through  the  vaginal  canal,  and  gets 
acted  upon  by  the  acid  secretion  from  the 
vaginal  walls.  Independently  of  this  change 
in  the  vagma,  it  is  sometimes  found  already 
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more  or  less  opaque  as  it  lies  within  the 
cervical  canal,  and  may  be  seen  of  a  yellow- 
ish or  greenish  or  reddish  tint  in  various 
cases.  The  clear  cervical  leucorrhoea  is  seen 
imder  the  microscope  to  be  made  up  of  a 
viscid  magma,  having  entangled  in  it  large 
numbers  of  columnar  epithelial  eeUs,  which 
have  a  tendency  to  arrange  themselves  in 
rows.  These  are  easily  seen  to  be  the  cihated 
epithelial  cells  that  cover  the  normal  mucous 
membrane,  but  deprived  for  the  most  part  of 
their  ciHa.  They  are  accompanied  by  smaller 
rounded  cells  like  mucous  corpuscles  or 
wandering  cells,  partly  derived  from  the 
interior  of  the  crypts,  and  partly  shed  from 
the  general  surface  from  which  the  epithelium 
has  been  removed.  In  ahnost  aU  cases  some 
of  the  epithelial  cells  and  mucous  corpuscles 
are  charged  with  fatty  particles,  and  sur- 
roimded  with  granules,  resulting  fi'om  the 
breaking  down  of  some  of  their  number.  The 
more  tiurbid  the  fluid,  the  more  the  cells  are 
foimd  to  have  undergone  such  degeneration  ; 
and  where  the  discharge  is  profuse,  fluid, 
and  of  yellowish  colour,  it  has  more  the 
characters  of  a  purulent  fluid  in  which  the 
relatively  few  cylindrical  cells  are  changed 
in  form,  becoming  oval  or  rounded,  and 
nearly  aU  reduced  to  a  compound  granular 
mass.  The  more  deeply  tinted  discharges 
owe  their  discoloration  to  the  admixture  of 
blood,  the  red  corpuscles  of  which  can  easily 
be  recognised.  Apart  from  the  leucorrhceas 
of  specific  origin,  this  is  the  commonest  of  aU 
the  varieties.  It  may  be  found  in  females  of 
any  age,  but  specially  aifects  women  dmring 
their  reproductive  history,  and  more  especially 
those  who  have  been  mothers.  We  can  un- 
derstand the  special  liability  of  the  cervix  to 
catarrhal  affections,  when  we  remember  that 
aU  intra-uterine  discharges  pass  through  and 
may  irritate  it ;  that  it  is  exposed  to  damage 
during  the  transit  of  the  fcetus  in  parturition ; 
that  vaginal  affections  easily  pass  into  it  by 
continuity  of  structure ;  and  that  it  may  readily 
be  injured  by  foreign  bodies  in  the  vaginal 
canal,  or  even  by  fretting  of  its  orifice  against 
the  vaginal  wall  in  cases  of  displacement  or 
excessive  mobility. 

4.  Intra-uterine  Leucorrhoea. — Here 
also  the  discharge  is  transparent,  like  white 
of  egg,  and  alkaline  in  its  reaction,  but  it  is 
more  fluid  than  the  secretion  fi-om  the  cervi- 
cal canal,  and  may  escape  as  a  clear  liquid 
from  the  genital  fissm-e.  In  cases  of  long 
standing,  more  particularly  where  there 
exists  some  organic  disease  in  the  uterine 
parietes,  the  fluid  becomes  tm-bid,  purulent, 
and  more  frequently  than  in  any  other  variety 
of  leucorrhoea  tinged  with  blood,  even  alter- 
nating with  irregular  discharges  of  blood. 
Under  the  microscope  we  see  many  cylindri- 
cal epithelial  cells,  not  infrequently  ciliated ; 
along  with  groups  of  smaller  cells,  partly 
cylindrical,  partly  rounded,  that  have  been 
discharged  from  the  uterine  foUicles ;  all 


embedded  in  a  mucous  fluid.  "\\'liere  the 
discharge  is  more  turbid,  the  epithelial  cells 
are  seen  to  be  undergoing  fatty  degeneration, 
and  to  be  accompanied  with  wandering  cells, 
pus-globules,  and  crowds  of  free  fatty  parti- 
cles. This  uterine  leucorrhoea  may  be  found 
at  any  period  of  Ufe,  but  as  an  independent 
affection  it  is  found  almost  exclusively  in  vir- 
gins or  young  married  women,  or  in  women 
who  are  ceasing,  or  have  ceased,  to  men- 
struate. In  the  last-named  class  of  cases  the 
cervix  is  often  atrophied,  and  its  orifices 
narrowed ;  and  the  intra-uterine  secretion 
may  accumulate  for  a  time,  and  be  expelled 
with  some  degree  of  suffering.  Most  fre- 
quently it  is  found  associated  with  cervical 
leucorrhcea,  the  endo-cervical  affection  having 
passed  up  to  the  endometrium,  or,  more  rarely, 
vice  versa.  Perhaps  the  most  frequent  form 
of  it  is  found  in  women  who  are  subject  to 
a  leucorrhcBal  discharge  before  or  after  the 
menstrual  periods ;  and  in  the  cases  of 
amenorrhoea  where  a  pale  discharge  es- 
capes at  the  usual  menstrual  periods,  this 
has  its  source  in  the  interior  of  the  uterus 
proper. 

5.  Tubal  Leucorrhoea.  —  Doubtless 
some  small  portion  of  the  fluid  that  escapes 
in  certain  cases  of  leitcorrhoea  is  furnished  by 
the  FaUopian  tubes;  but  despite  the  elaborate 
attempts  of  Hennig  and  others  to  establish  a 
distinction  between  it  and  the  other  varieties, 
it  I'emains  rather  as  a  subject  of  pathological 
interest  than  of  clinical  importance,  and  need 
not  occupy  us  further  here. 

Diagnosis. — The  statements  of  a  patient 
in  regard  to  a  leucorrhoeal  discharge  cannot 
be  reUed  on  in  estabUshing  a  diagnosis  as  to 
its  source.  If  it  be  white  and  flaky  we  may 
judge  that  it  is  vaginal ;  if  more  transparent, 
and  escaping  in  half-coagulated  flocculi,  we 
may  conclude  that  it  is  cervical ;  whilst  a 
clear  and  more  continuous  and  fluid  discharge 
would  be  more  justly  referred  to  the  uterus 
proper.  But  it  is  never  safe  to  trust  merely 
to  the  appearance  of  the  discharge  as  it 
escapes  from  the  vulva,  for  it  may  have 
become  modified  as  it  lay  in  or  traversed 
some  part  of  the  canal,  or  may  be  com- 
pounded of  fluids  derived  from  diff'erent 
sm-faces.  The  seat  of  the  discharge  must 
therefore  be  exposed.  In  the  vulvar  variety 
it  suffices  to  separate  the  labia  and  occasion- 
ally to  expose  the  navicular  fossa  and  the 
orifices  of  the  Bartholinian  ducts,  by  passing 
the  finger  into  the  anus.  The  vaginal  form 
of  leucorrhcea  requires  for  its  detection  the 
use  of  a  speculum,  duck-bfll  or  tubular ;  and 
the  cervical,  one  of  these  or  a  bi-valve 
speculum.  For  the  diagnosis  of  intra-uterine 
leucorrhoea  it  is  sometimes  helpful  to  remove 
some  of  the  fluid  for  microscopic  examination 
by  means  of  a  fine  syringe.  Unless  a  clear 
history  of  infection  can  be  obtained,  it  is 
almost  impossible  to  establish  a  distinction 
between  a  gonorrhoeal   discharge  and  the 
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simpler  catarrhal  leucorrhcea.  In  the  former 
there  is  a  very  notable  tendency  to  spread 
through  aU  the  contiguous  miicous  surfaces, 
though  the  vulva  may  be  predominantly 
affected.  In  children  suffering  from  the 
infectious  discharge,  traces  of  the  injuries 
that  are  usually  inflicted  at  the  period  of 
infection  should  be  sought  for. 

Treatment. — In  instituting  owe  treatment 
of  leucorrhcea  it  is  of  the  first  importance  to 
have  in  view  the  constitutional  condition  of 
the  patient ;  to  use  means  to  counteract  any 
diathetic  tendency — tuberculous,  strumous, 
or  syphilitic ;  and  to  raise  as  far  as  possible 
the  general  standard  of  the  patient's  health, 
by  the  administration  of  tonics  and  the 
enforcement  of  a  suitable  diet  and  regimen. 
It  is  partly  in  this  way  that  a  change  of  resi- 
dence is  often  useful  ;  and  in  making  a 
change,  it  is  well  for  the  patient  to  go  to 
some  of  the  spas,  such  as  Ems  or  Kissingen, 
the  waters  of  which  are  helpful  in  reducing 
congestions  and  catarrhs  of  the  pelvic  viscera. 
In  young  women  of  relaxed  habit  of  body,  it 
may  be  enough  to  prescribe  quinine  and  iron 
or  arsenic,  and  the  daily  use  of  a  cold  sponge 
bath ;  and  in  infantile  leucorrhcea,  cod-hver 
oil  and  iron  should  be  administered. 

In  the  great  majority  of  cases  of  leucorrhcea 
some  kind  of  local  treatment  becomes  an 
absolute  necessity.  Sometimes  it  is  enough 
to  pay  strict  attention  to  cleanliness,  washing 
the  pudendal  surfaces  with  a  soft  sponge,  or 
syringing  the  vaginal  canal  with  tepid  water ; 
and  even  when  astringent  appUcations  are  to 
be  made,  the  surfaces  should  first  be  sub- 
jected to  a  detergent  stream  of  water.  Where 
there  is  marked  congestion  of  the  uterus  it  is 
best  to  make  the  injections  with  hot  water, 
and  to  keep  the  stream  passing  through  the 
vagina  for  at  least  five  minutes  at  a  time ; 
the  immediate  relaxation  of  the  blood-vessels 
and  hyperaemia  being  followed  by  contraction 
of  their  walls,  which  favours  the  cessation  of 
the  discharge.  The  astringents  most  service- 
able for  cheeking  vulvar  and  vaginal  leu- 
corrhceas  are  alum,  aluminated  iron,  acetate 
of  lead,  sulphate  of  copper,  sulphate  of  zinc, 
borax,  and  infusions  of  oak -bark,  matico,  and 
other  vegetables  charged  with  tannin.  They 
are  best  applied  in  the  form  of  an  injection 
with  a  Higginson's  syringe,  having  a  vaginal 
nozzle  attached  to  it ;  or  of  a  douche  through 
a  long  india-rubber  tube,  with  a  stop-cock  for 
regulating  the  flow  fitted  close  to  the  vaginal 
nozzle,  and  the  other  extremity  opening  into 
a  wide  receptacle,  or  fitted  to  a  fiUer  into 
which  the  fluid  is  poured.  Where  there  is  a 
difficulty  in  using  the  injection,  and  where  it 
is  desirable  to  keep  up  a  more  prolonged  ap- 
plication of  the  medicament,  it  may  be  intro- 
duced into  the  vagina  in  the  form  of  pessaries 
made  with  cacao-butter  or  with  gelatine. 
Topical  applications  to  the  canal  of  the  cervix 
and  cavity  of  the  uterus  ought  always  to  be 
made  throixgh  the  speculum,  and  without 


such  applications  it  is  a  hopeless  task  to 
undertake  the  cure  of  cervical  leucorrhcea. 
Here,  more  concentrated  or  more  powerful 
astringents  or  escharotics  become  necessary. 
Nitrate  of  silver  in  the  form  of  a  stick  of 
caustic  is  easily  applied,  but  its  repeated  ap- 
phcation  may  lead  to  mischief.  Zinc-alum, 
dried  sulphate  of  zinc,  sulphate  of  copper, 
perchloride  of  iron,  or  tannin  may  be  intro- 
duced, in  the  form  of  rods  or  arrows  made 
with  starch  and  gum.  If  a  uterine  sound  or 
stilette  be  dipped  in  water  and  a  thin  fihn  of 
cotton  wadding  wrapped  round  the  point  to 
the  length  of  about  two  inches,  the  adherent 
mucus  can  be  cleared  away,  and  the  same  or 
another  soimd  mounted  with  wadding  can 
be  charged  with  fuming  nitric  acid,  the  acid 
nitrate  of  mercury,  strong  carbolic  acid, 
a  solution  of  perchloride  of  iron,  tinc- 
ture of  iodine,  or  iodised  phenol,  and 
carried  through  the  speculum  along  the 
cervical  canal.  In  intra-uterine  leucorrhcea 
it  becomes  necessary  to  carry  the  application 
right  up  in  the  same  way  to  the  interior  of 
the  uterus.  It  is  usually  best  to  begin  with 
one  of  the  stronger  liquids,  apply  it  a  few 
days  after  a  menstrual  period,  and  foUow  it 
up  with  appHcations  of  iodine.  So  long  as 
the  stilette  or  sound  with  the  dry  wadding 
passes  easily  through  the  os  intermmi,  it  is 
usually  necessary  to  continue  from  time  to 
time  the  intra-uterine  application. 

Alexander  Russell  Simpson. 

LEUK-ffiMIA. — See  LEUcocYTHiEMLA. 

LEUTEE.BAD  (Locite),  in  Switzer- 
land. —  Thermal  earthy  waters.  See 
Mineral  Waters. 

LEVICO,  in  the  Trientino,  Austria. 

Arsenical  sulphate  of  iron  waters.  See 
Mineral  Waters. 

LICE,  Diseases  Due  to. — See  Pedi- 

CULUS. 

LICHEN  {Xeixriv,  an  eruption). — The 
somewhat  loose  definition  given  by  the  older 
writers  to  the  word  '  papule  '  caused  them  to 
include  under  the  head  of  '  lichen,'  diseases,  or 
rather  conditions  of  the  skin,  some  of  which 
belong  to  other  categories.  Thus  Willan's 
list  included  seven  species :  (1)  Lichen  sim- 
plex; (2)  L. pilaris;  (3)  L.  circuniscrijjtus; 
(4)  L.  agrius ;  (5)  L.  lividus ;  (6)  L.  tropi- 
cus ;  and  (7)  L.  urticatus. 

1.  Lichen  Simplex. — This  condition  is 
merely  a  temporary  lichenous  condition — in 
short,  the  papular  stage  preceding  the  vesicu- 
lar stage  of  eczema. 

2.  Lichen  Pilaris. — Synon.  :  Keratosis 
Pilaris  ;  Pityriasis  Pilaris. — Lichen  pilaris 
is  an  affection  which  is  differently  classed  by 
authors  ;  it  is  essentially  a  chronic  condition, 
characterised  by  a  heaping  up  of  epidermis 
in  horny  papules  round  the  hair-follicles, 
giving  the  part  affected  the  feel  of  a  rasp. 
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The  papules  are  of  the  coloui-  of  the  surround- 
ing skin,  which  is  generally  ichthyotic  or 
xerodermic ;  in  fact,  the  condition  keratosis 
pilaris  is  part  of  the  general  malformation  of 
skin  belonging  to  ichthyosis.  The  outer  sur- 
faces of  the  extremities  and  the  backs  of  the 
hands  and  phalanges  are  the  seats  of  elec- 
tion. 

3.  Lichen  Circumscriptus. — Synon.  : 
L.  Annulatus,  Serpiginosus  ;  Seborrhcea 
Corporis. 

Definition. — A  serpiginous,  ringed,  papular 
eruption,  occurring  on  the  trunk,  and  accom- 
panied by  seborrhoea. 

Description. — The  sternal  and  intersca- 
pular regions  are  the  seats  of  election,  from 
which  the  eruption  may  spread  to  the  epigas- 
tric or  lumbar  regions.  The  eruption  is 
characterised  by  numerous  circles  and  seg- 
ments of  circles  (looking  much  like  tinea). 
The  margins  of  the  circles  are  made  up  of 
minute  red  papules ;  the  space  enclosed  is  some- 
what buff-coloiu-ed,  and  desquamating  minute 
scales;  the  eruption  has  a  greasy  appearance, 
and  is  greasy  to  the  touch.  It  is  often 
associated  with  the  wearing  of  flannel.  The 
pathology  is  obscm-e,  but  some  thmk  its  essen- 
tial nature  is  that  of  a  seborrhoea. 

Treatment. — Aiij  parasiticide  ointment 
will  remove  it,  such  as  creasote  ten  minims  i 
to  one  ounce  of  lard,  rubbed  in  every  night. 

4.  Liehen  Agrius. — This,  like  lichen 
simplex,  is  apparently  but  a  temporary  stage 
of  eczema. 

5.  Lichen  Lividus. — Lichen  lividus  is 
a  purpuric  condition,  in  which  the  purpuric 
spots  appear  as  papules  round  hair-foUicles. 
See  Purpura. 

6.  Lichen  Tropicxis. — Synon.  :  Prickly 
Heat. — This  is  a  sudoral  eruption  due  to  ; 
inflammation    of    the   sweat-glands.     See  : 
Sudoriparous  Glands,  Disorders  of.  ' 

7.  Lichen  Urticatus. — Lichen  urticatus 
is  an  affection  which  is  now  classed  as  a 
variety  of  urticaria.  It  is  common  in  chil- 
dren.   See  Urticaria. 

In  accordance  with  the  teaching  of  Hebra,  i 
modern  dermatologists  are  disposed  to  restrict 
the  term 'lichen'  to  papular  affections  in  which 
the  papules  retain  their  character  as  papules, 
and  do  not  undergo  any  further  evolution. 
There  is  another  condition  imposed,  namely, 
that  the  papule  must  be  inflammatory.  The 
group  'Lichen'  is  thus  narrowed  down  to  two 
newly  described  diseases,  Lichen  ruber  and 
Lichen  scrofulosorum. 

8.  Lichen   Ruber.  —  Synon.  :  Lichen 
Planus. 

Definition. — A  chronic  eruption,  more  or 
less  extensive,  of  flat  and  angular,  or  acumi- 
nate inflammatory  papules,  in  colour  either 
red  or  bluish-red. 

^Etiology. — The  disease  may  be  due  to 
nervous  exhaustion,  consequent  on  anxiety 
or  any  lowering  influence,  disorders  of  the 
stomach  and  intestines  or  iiterus ;  in  some  i 


cases  possibly  to  chiU.  It  generally  attacks 
jiersons  towards  the  middle  period  of  life — 
twenty  to  fifty ;  but  it  may  occur  in  the 
young. 

Symptoms. — L.  ruber  or  L.  ruber  pilC'nus 
(so  named  in  contradistinction  to  the  second 
variety,  L.  ruber  acuminatus)  commences 
as  flat  millet-  or  pea-sized  papules,  red  or 
violet-red  in  colour.  The  lesions  are  dis- 
crete at  first,  but  soon  aggregate  in  patches 
or  lines  ;  if  closely  observed,  a  central  depres- 
sion (umbilication)  is  noticeable  in  the 
papules.  As  the  patches  enlarge,  the  ap- 
pearance of  individual  papules  becomes  lost ; 
the  skin  is  thickened,  raised  above  the  sur- 
face, coarsely  furrowed,  and  covered  with 
minute  goldbeater-skin-Mke  scales.  The  seats 
of  election  are  tlie  wrists  and  forearms  (flexor 
surfaces).  No  region  is  exempted.  The  erup- 
tion is  often  symmetrical,  and  it  may  be  re- 
stricted to  a  certain  nerve-distribution.  Itch- 
ing is  almost  a  constant  symptom,  and  may 
be  intense.  The  disease  may  last  for  years, 
and  ultimately  become  generalised.  A  single 
attack  is  the  rule,  but  it  may  recur.  The 
mucous  membranes  may  be  affected. 

Lichen  ruber  acuminatus  is  the  form  ori- 
ginall_y  described  by  Hebra  as  lichen  ruber. 
It  is  more  frequently  general,  and  attended 
with  severe  symptoms,  shivering,  general 
aching,  and  profuse  perspiration  (Crocker). 
The  papules  are  smaller  and  more  conical 
than  in  the  preceding  variety ;  the  whole 
process  is  more  acute.  The  two  forms  of 
eru]ition  may  be  present  at  the  same  time. 

Pathology. — In  the  plane  variety  the  pro- 
cess ajipears  to  be  inflammatory,  associated 
with  the  sweat-ducts  at  first,  with  subsequent 
thickening  of  the  rete.  In  the  acmninate 
variety  the  hair-follicles  are  first  affected 
(Crocker). 

Diagnosis. — When  the  papules  are  weU 
marked  (and  in  most  cases  a  few  are  to  be 
observed),  they  are  distinctive  of  the  disease. 
It  is  when  the  patches  enlarge,  and  the 
disease  becomes  generalised,  that  it  may  be 
confounded  with  chronic  eczema  or  universal 
psoriasis. 

Prognosis. — This  is  only  grave  in  general- 
ised cases,  in  which  the  patient  may  drift  into 
marasmus. 

Treatment. — The  general  health  must  be 
dealt  with,  especially  in  cases  of  nervous 
exhaustion,  by  means  of  iron,  quinine,  or 
cod-liver  oil.  Itching  must  be  combated  by 
rest  in  bed,  and  the  application  of  antipruri- 
tics. Arsenic  should  be  tried  and  persevered 
with  in  aU  cases  where  it  can  be  borne ;  the 
two  conditions  in  which  it  is  contra-indicated 
being  dyspepsia  with  constipation,  and  acute 
disease,  in  which  it  often  makes  the  skin 
worse.  External  treatment  is  of  great  assist- 
ance. Soothing  applications,  if  the  eruption 
is  acute,  such  as  lead  and  calamine  lotions; 
mild  tar  lotions  if  they  can  be  tolerated — 
Liquoris  carbonis  detergentis  5ii-  to  Jvi.  of 


1112 


LICHEN 


LIFE  ASSUEANCE 


water ;  oleum  cadinum ;  or  even  inunctions 
with  soft  soap  and  pis  Uquida,  if  the  patches 
are  very  chronic,  and  do  not  resent  such 
treatment  after  trial. 

9.  Lichen  Serofulosorum.  —  Lichen 
scrofulosorum  is  another  affection  first  de- 
scribed hy  Hebra.  It  is  extremely  rare  in  this 
coimtry,  although  it  undoubtedly  exists, 
especially  amongst  the  poorer  classes.  It  is 
characterised  by  pale  papules,  approaching 
the  colour  of  the  skin ;  these  tend  to  range 
themselves  in  circular  patches,  not  circles, 
generally  on  the  trunk  rather  than  the 
extremities.  The  papules  are  scaly,  and  after 
a  time  disappear,  leaving  small  yellowish 
pigmented  spots.  Here  and  there  a  papule 
inflames,  and  becomes  acne-like.  There  is 
little  itching.  The  disease  occurs  in  scrofu- 
lous subjects.  When  occurring  in  adults  it 
might  be  mistaken  for  the  small  papular 
syphilide.  Cod-liver  oil  is  the  remedy  inter- 
nally, and  also  externally  by  inunction. 

Alfeed  Sangstee. 

LIEBENSTEIN,  in  Saxe  Meinin- 
gen. — Chalybeate  waters.  See  Mineeal 
Watees. 

LIENTERIC  (Xeios, smooth;  andeWepof, 
the  intestine). — A  form  of  diarrhoea  in  which 
the  stools  contain  much  undigested  food,  in 
consequence  of  its  having  passed  rapidly 
along  the  alimentary  canal.  See  Diaeehcea  ; 
and  Stools. 

LIEE  ASSUBA]S"CE.— The  great  ex- 
tension of  life  assurance  of  late  years  has 
placed  the  solution  of  important  questions 
involving  large  financial  operations  within 
the  range  of  the  daily  work  of  the  medical 
practitioner.  It  is  important,  therefore,  that 
his  duties  and  the  nature  of  the  knowledge 
required  of  him  should  be  defined.  We  shall 
dwell  briefly  on  the  nature  of  life  assurance, 
and  point  out  the  rules  which  should  guide 
the  medical  adviser  of  a  life  office  in  forming 
an  opinion.  We  shall  then  consider  the 
principal  agents  which  modify  the  duration 
of  human  life,  and  their  bearing  on  the  ques- 
tions submitted  to  us.  Life  assmrance  is  a 
contract  of  indemnity.  The  amount  of  the 
indemnity  to  be  paid  on  death  is  fixed  by 
each  individual  according  to  his  means  or 
wishes,  and  the  company  engages  to  pay  the 
sum  when  life  fails  or  under  other  conditions, 
in  consideration  of  an  annual  or  other  pay- 
ment or  premium  so  long  as  the  contract 
lasts. 

Irrespective  altogether  of  health,  the  risk 
tmdertaken  by  the  company  is  greater  or 
less  according  to  the  variation  in  two  fac- 
tors :  (1)  the  age  of  the  life  to  be  assured ; 
(2)  the  dm-ation  of  the  term  of  assurance. 
The  premium  required  for  an  assurance  on  a 
life  aged  forty,  is  greater  than  that  for  a  life 
aged  twenty ;  and  again  the  premium  for  an 
assurance  over  the  years  of  life  from  forty  to 


sixty  is  greater  than  that  for  an  assurance' 
from  forty  to  fifty  only.  As  the  premium  is 
calculated  on  the  assumption  that  the  pro- 
poser has  a  chance  of  surviving  to  the  ex- 
treme limit  of  hfe,  it  is  obvious  that  the 
company  ought  to  insm-e  at  the  ordinary 
rate  of  premium  such  lives  only  as  have  the 
best  chance  of  attaining  to  old  age,  or,  as 
they  are  called,  first-class  lives.  Hence  hves 
coming  under  any  of  the  following  classes 
must  be  discarded  from  the  first-class 
standard : — 

(1)  Lives  not  possessed  of  sufficient  vital 
power  to  afford  them  the  possibility  of  at- 
taining old  age.  This  will  include  lives 
which  have  shown  a  tendency  to  certain 
diseases  which  will  develop  later  on  in  life, 
as  gout,  rheumatism,  &c. 

(2)  Lives  whose  family  history  discloses  a 
tendency  to  a  breaking  down  short  of  longe- 
vity. 

(3)  Lives  whose  place  of  residence  or  occu- 
pation has  a  more  than  usual  efi'ect  on  life, 
or  involves  peculiar  hazards. 

Generally,  lives  which  fall  short  of  the 
highest  standard  in  respect  of  one  out  of 
these  three  conditions  may  often  be  ac- 
cepted, but  if  they  faU  of  the  highest  level 
in  more  than  one  condition  they  must  be 
excluded.  The  ideal,  therefore,  which  the 
medical  examiner  should  set  before  himself 
as  constituting  a  first-class  Hfe,  is  the  exclu- 
sion of  these  three  conditions. 

The  tahles  oi  expectation  of  life  put  before 
medical  examiners,  which  are  deduced  from 
the  Institute  of  Actuaries'  H"  tables,  and  are 
based  on  the  mortality  of  healthy  males  whose 
lives  had  been  assured  with  twenty  British 
life  offices,  are  often  misunderstood.  Expec- 
tation of  hfe  indicates  the  average  number 
of  years  which  is  lived  by  aU  persons  of  a 
common  age,  from  that  age  up  to  the  ex- 
tremity of  hfe.  The  total  number  of  years 
that  wiU  in  the  aggregate  be  lived  by  a  group 
of  persons  of  the  same  age,  divided  by  the 
number  in  the  group,  gives  the  '  expectation.' 

The  medical  examiner  is  for  the  time  being 
the  retained  adviser  of  the  office  which  em- 
ploys him.  Any  medical  man  may  decline 
to  act  for  a  company,  but,  if  he  has  accepted 
a  fee,  he  is  bound  to  consider  their  interests 
as  of  primary  importance,  and  his  relations 
with  his  patient  as  secondary.  He  should 
not,  therefore,  aUow  himself  to  be  swayed 
by  motives  of  personal  friendship,  or  because 
he  is  or  has  been  the  ordinary  attendant  of 
the  proposer.  Generally  speaking,  it  is  not 
judicious  to  employ  the  ordinary  medical 
attendant  of  a  proposer  to  report  for  an  office, 
but  it  is  often  necessary  to  obtain  his  evi- 
dence confidentially,  and,  unless  he  decHne 
to  act,  he  is  bound  not  to  withhold  any  in- 
formation he  may  have  regarding  the  health, 
habits,  or  family  history  of  the  hfe.  'Every 
examiner  should  be  aware  that  his  report 
and  opinion  are  necessarily  submitted  to  the 
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physician  of  the  company,  and  thus  a  greater 
accuracy  in  the  use  of  medical  terms  will 
often  be  observed. 

The  examiner  will  have  an  interview,  always 
private,  with  the  proposer,  who  should  not  be 
accompanied  by  anyone.  The  wife  may  ask 
that  her  husband  or  friend  shall  be  present, 
but  this  is  not  advisable.  Persons  of  either 
sex  are  always  more  iirank  when  alone  with 
their  doctor.  There  may  indeed  be  ailments 
kept  secret  even  t!rom  a  wife  or  husband,  or 
former  events  in  life  bearing  on  health,  which 
would  not  be  revealed  m  the  presence  of  a 
third  party.  It  is  scarcely  necessary  to  ad- 
vise that  the  utmost  courtesy  and  quietness 
of  manner  should  be  observed,  and  the  pro- 
poser placed  at  his  ease  as  much  as  possible. 
A  deterrent  inquisitive  manner  is  apt  to  give 
rise  to  prevarications  or  concealment  in  the 
replies  given. 

An  inquiry  mto  the  functions  of  the  body 
is  often  resented  when  put  abruptly,  but  the 
writer  has  never  failed  to  obtain  aU  neces- 
sary information  by  a  quiet  questioning.  He 
is  in  favour,  however,  of  direct  questions, 
plainly  spoken  out,  especially  with  women ; 
but  many  questions  of  the  kind  are  to  be 
avoided. 

Eegarding  temperance,  it  is  generally  use- 
less to  put  the  question  du'ectly  to  a  pro- 
poser. His  estimate  of  what  constitutes  ex- 
cess may  not  be  yours.  His  opinion  of  his 
own  habits  may  be  comj)arative  as  regards 
his  neighbour,  and  he  may  be  a  dram-drinker 
(the  worst  form  of  excess)  but  never  '  get 
drunk  ' !  It  is  well  to  approach  the  subject 
with  inquiry  as  to  his  hovurs,  habits,  neigh- 
boiurhood,  and  society,  and  thus  elicit  both 
his  favourite  drink,  and  how  often  it  is 
taken. 

The  proposer  being  placed  in  a  good  light, 
the  examiner  will  notice  his  general  build, 
corpulence  or  otherwise.  The  face  and  hands 
will  especially  occupy  him.  The  face  may 
indicate  intemperance,  sensual  habits,  or 
nervous  excitability.  It  should  be  neither 
pale  nor  flushed,  free  from  blotches,  and  the 
nose  not  unduly  red.  The  drimkard's  nose, 
protuberant,  granulated  and  rosy  at  the  end, 
is  often  associated  with  a  blear-eyed  state  of 
the  eyelids.  There  are  some  forms  of  skin- 
affection  which  simulate  it,  but  the  practised 
eye  will  discriminate  the  chronic  effects  of 
alcohol  which,  by  impairing  the  elasticity  of 
the  capillaries,  has  given  rise  to  the  nose  here 
indicated.  A  flushed  state  of  the  malte  may 
lead  us  to  suspect  phthisis;  while  redness  of 
the  cheeks  composed  of  permanently  dilated 
blood-vessels,  together  with  a  velvety  integu- 
ment exuding  sebaceous  matters,  always 
caused  BrLnton  to  suspect  kidney-disease. 

The  hand  affords  evidence  of  various  kinds, 
and  its  form,  colour,  and  nails  should  always 
be  regarded.  We  may  thus  detect  gouty 
thickening ;  or,  from  the  clubbed  state  of  the 
fingers  and  incurvated  nails,  be  enabled  to 


detect  chronic  phthisis,  or  old  pleuritic  or 
pericardial  disease.  The  tongue  should  be 
examined,  not  only  as  regards  its  being  furred, 
fissm-ed,  moist  or  dry,  but  also  for  ulcers  or 
growths,  which,  if  present,  should  always  be 
examined  by  pressm-e  of  the  fingers.  The 
throat  may  also  give  evidence  of  present  or 
old  syphilitic  ulceration.  The  gums  may 
present  the  blue  line  of  lead-poisoning,  or  the 
dark-red  line  of  phthisis.  The  gait,  nervous- 
ness of  manner,  twitchmg  of  muscles,  in- 
ability to  walk  straight,  peculiarities  of  the 
eyeballs  and  facial  muscles,  or  other  symp- 
toms, will  betray  some  deep-seated  affec- 
tion of  the  nerve-centres,  and  the  patellar 
reflex  should  be  examined  if  any  suspicions 
arise.  Tremblings  or  shakiness  of  hand- 
writing may  indicate  alcohohsm,  or  abuse  of 
tea  or  of  smoking. 

The  teeth  may  be  deficient  or  carious, 
and  their  condition  is  often  a  good  test  of 
general  health.  The  notched  teeth  of  syphiHs 
should  always  be  looked  for.  Finally,  the 
whole  aspect  of  a  man  should  be  noted,  as 
conveying  that  he  is  robust,  hearty,  and 
vigorous,  or  the  reverse,  well  developed  in 
muscle  of  chest  and  limbs,  or  puny  and  weak, 
with  loose  tissues  and  flabby  muscles. 

The  cliief  duties  of  the  medical  examiner 
are  to  ascertain  with  precision : — 

(1)  The  family  history  of  proposer;  (2)  his 
2}ast  history;  (3)  his jn-esent  state  of  health; 
and  (4)  his  habits. 

1.  The  family  history  is  to  include  not 
only  his  parents,  brothers  and  sisters,  and 
grandparents,  but  the  health  and  ages  at 
death  both  of  them  and  then-  descendants 
collateral  to  proposer — that  is,  of  uncles,  aimts, 
and  first-cousins.  These  facts  need  not  aU 
be  recorded  in  the  report  paper  supplied  by 
the  office,  but  their  elucidation  often  enables 
the  examiner  to  form  an  opinion  as  to  the 
eUgiblhty  of  a  life  where  any  taint,  as  con- 
sumption, gout,  or  cancer,  exists  in  one  gene- 
ration. 

2.  The  past  history  of  a  proposer  will 
occupy  us  with  much  care.  He  is  bound  to 
tell  us  whether  he  has  ever  had  any  serious 
aihnent ;  but,  as  memory  is  fallacious,  the 
direct  questions  which  are  found  in  every 
form  of  medical  report  issued  by  the  offices 
are  to  be  put.  It  will  be  convenient  then  to 
ask  in  detail  whether  he  has  had  symptoms 
of  diseases  affecting  the  chest,  head,  and 
abdomen,  or  any  disorder  of  a  general  kind, 
as  fevers ;  and  young  men  should  be  plainly 
asked  about  syphilis. 

Inquu'y  should  be  made  as  to  former 
residence  in  an  unhealthy  climate;  also 
whether  proposer  has  had  any  medical  at- 
tendant, and,  if  so,  for  what. 

3.  The  present  state  of  health  is  then  to 
be  ascertained,  and  a  careful  examination 
made  of  chest  and  abdomen.    We  cannot 
insist  too  strongly  on  the  necessity  for 
covering  the  chest.   Without  this,  percussion 
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cannot  be  practised,  the  expansion,  the  move- 
ments, and  alterations  in  the  walls,  caused  by 
congenital  malformation  or  by  former  disease, 
as  pleurisy  and  phthisis,  must  escape  notice. 
The  heart-soimds  cannot  be  estimated  through 
the  dress ;  and  we  have  known  many  in- 
stances in  which  morbid  conditions  were 
overlooked  because  the  proposer  was  so  ex- 
amined. There  are  heart-murmurs  and  lung- 
soimds  which  can  be  simulated  or  disguised 
by  a  well- starched  shirt.  For  the  examina- 
tion of  the  abdomen  the  waistband  should 
be  unloosed,  and  palpation  and  percussion 
practised,  by  which  the  existence  of  enlarge- 
ment of  the  liver  or  spleen,  or  of  tumours,  ' 
may  be  ascertained,  and  in  doubtful  cases 
the  reclining  posture  should  be  adopted.  | 

4.  By  the  habits  of  the  projioser  we  under-  | 
stand  his  general  mode  of  living,  and  his 
opportunities  for  exercise,  but  above  aU  his 
temperance  or  excess  in  the  use  of  stimulants. 
The  writer  advises  that  the  average  quantity 
of  stimidants  taken  daily  should  be  written 
down  from  the  reply  of  proposer  on  the 
document  which  he  has  to  sign.  The  testi- 
mony of  friends  is  always  asked  on  this  point, 
but  the  replies  are  generally  fallacious,  and 
often  consist  in  a  'Yes'  or  'No'  to  the  queries 
sent  to  them.  In  proposals  important  as  to 
amount,  a  written  statement  as  to  the  friends' 
estimate  of  the  habits  of  a  proposer  should 
be  obtained  in  the  form  of  a  letter,  and  not  on 
a  printed  form. 

Certain  other  points  may  now  be  briefly 
discussed. 

5.  Age. — Before  considering  the  diseases 
which  shorten  life,  some  general  considera- 
tions about  age  are  worthy  of  note.  Different 
ages  predispose  to  particular  diseases.  Ee- 
spiratory  diseases  prevail  most  from  puberty 
to  twenty-five,  and  this  is  the  age  when 
phthisis  is  most  fatal.  It  has  been  reckoned 
that  at  forty  half  the  danger  from  this  disease 
is  over,  and  three-fourths  at  fifty  years  of 
age ;  and  the  rule  seems  a  fair  one.  An 
heredity  to  the  development  of  phthisis  at  a 
somewhat  advanced  age — say  after  forty — 
may,  however,  exist,  and  prove  anactual  danger 
to  life.  The  liability  to  certain  diseases,  as  gout, 
apoplexy,  degeneration  of  organs  and  blood- 
vessels, and  also  urinary  affections,  increases 
after  forty,  and  it  is  at  and  after  middle  life 
that  the  temptation  to  excess  in  diet  and 
stimulants,  with  a  diminished  desire  for  exer- 
cise, leads  the  way  to  slow  organic  alterations. 
Persons  who  attain  to  great  age  are  generally 
spare,  and  have  in  almost  all  instances  been 
frugal  in  their  habits,  and  active  in  mind  and 
body.  The  decay  of  muscle  and  of  organs 
is  precipitated  by  want  of  use,  and  the  due 
exercise  of  all  faculties  of  mind  or  body  is 
conducive  to  longevity.  It  is  good  to  compare 
the  apparent  with  the  actual  age  of  a  pro- 
poser. As  a  general  rule,  when  he  is  reaUy 
older  than  he  looks,  his  expectation  of  life 
surpasses  the  average,  and  when  he  has  aged 


beyond  his  years  the  risk  is  thereby  so  far 
impaired. 

6.  Occupations. — The  life  which  is  pro- 
tected from  the  vicissitudes  of  fortune  by  a 
fair  provision  for  daily  wants,  which  has 
occupation  for  both  mind  and  body,  without 
imdue  strain  or  the  necessity  for  htu-ry,  and 
which  has  daily  exercise  in  open  air,  com- 
bined with  a  moderate  amount  of  sedentary 
work — is  undoubtedly  the  best  risk.  The 
clergy  are  perhaps  the  best  lives  of  all  call- 
ings, and  the  statistics  of  the  clerical  offices 
bear  out  this'statement.  Teachers,  heads  of 
schools,  lawyers,  and  physicians  probably 

'  come  next.  The  '  business  '  class,  which 
includes  merchants,  stockbrokers,  bankers, 
:  manufacturers,  directors  of  companies,  &c., 
!  is  fairly  healthy,  and  stands  among  the  first 
on  the  list,  but  the  examiner  wOl  do  well  to 
remember  the  anxieties  incident  to  aU  these 
callings. 

There  are  certain  classes  exposed  to  mani- 
fest dangers,  for  which  special  rates  are 
demanded  by  all  offices.  Thus  the  publican 
is  charged  IZ.  per  cent,  extra  for  occupation, 
a  sum  which  appears  to  be  scarcely  suffi- 
cient. 

7.  Heredity. — Heredity  plays  an  impor- 
tant part  in  the  life-history  of  every  individual, 
as  there  can  be  no  doubt  that  physical, 
mental,  and  moral  characteristics  are  often 
transmitted  from  ancestors.  The  whole  con- 
stitution may  not  be  so  communicated  ;  and 
parents  may  be  mere  transmitters  along  a 
chain,  their  offspring  representing  an  earlier 
ancestor.  The  examiner  will  therefore  in- 
quire both  about  parents  and  grandparents. 
In  tracing  the  effects  of  transmitted  disease 
we  should  find  how  far  others  of  the  same 
generation,  as  brothers,  sisters,  and  cousins, 
may  have  been  affected  by  it.  We  have  thus 
a  gauge  of  the  intensity  of  the  transmission. 
Longevity,  which  implies  the  perfection  of 
the  whole  animal  system,  is  no  doubt  here- 
ditary in  some  families.  If  both  parents 
have  been  the  subject  of  the  same  disease, 
the  heredity  is  intensified  in  the  offspring. 
A  disposition  for  zymotic  diseases  is  marked 
in  certain  families.  The  heredity  to  insanity 
is  intensified  by  successive  inheritance ;  to 
syphilis  is  lost  in  the  repetition  of  inherit- 
ance. Phthisis  and  cancer  become  intensified 
by  inheritance,  and  appear  earlier  in  each 
generation.  Double  inheritance  (both  parents) 
induces  earlier  and  a  more  rapid  form  of 
disease.  Heredity  appears  to  influence  the 
sexes  equally.  Forms  of  disease  run  in 
families:  in  some  the  consumptive  taint  is 
shown  in  acute  tuberculosis,  in  others  the 
most  chronic  form  of  fibroid  phthisis  prevails. 
The  mother's  transmitting  influence  seems 
greater  than  the  father's,  and  it  is  common 
to  all  hereditary  diseases  for  the  mother  to 
transmit  to  sons  and  the  father  to  daughters. 
Family  phthisis  appears  at  an  earher  age 
as  we  descend  the  genealogical  tree ;  thus, 
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the  grandfather  may  have  it  at  sixty,  his 
sons  at  forty,  and  his  grandsons  in  early 
hfe. 

Cancer  is  hereditary  in  one-third  to  one- 
seventh  of  the  cases.  It  is  most  prevalent 
between  forty  and  sixty.  The  encephaloid 
form  is  met  with  earlier ;  schirrus  from  forty 
to  fifty ;  epithelial  cancer  later.  The  risks  of 
hereditary  cancer  therefore  increase  with  age 
after  a  certain  point,  while  those  from  phthisis 
diminish.  The  rule  must  be  to  reject  the 
issue  of  two  cancerous  parents.  The  heredity 
of  rheumatism  and  gotit  is  incontestable. 
Hereditary  gout  appears  early,  often  at 
eighteen  to  twenty ;  acquired  gout  appears 
about  forty.  If  both  parents,  or  even  one, 
have  had  several  acute  attacks  of  rheuma- 
tism, there  is  great  likelihood  of  transmission 
to  the  child.  Diabetes  is  allied  to  gout  and 
rheumatism,  and  comes  after  the  latter  in 
frequency  of  heredity.  Heart-disease  claims 
the  same  heredity  as  gout  and  rheumatism ; 
and  while  the  acute  form  in  the  parent  is  apt 
to  be  represented  in  the  child,  it  is  not  to  be 
forgotten  also  that  such  parents  commonly 
transmit  a  tendency  to  slow  thickenings  of 
the  valves  to  their  children,  who  may  never 
suffer  from  the  acute  form.  The  many  in- 
stances of  valvular  lesions  met  with  in  prac- 
tice where  the  individual  has  had  no  acute 
attacks,  may  often  be  thus  accoimted  for.  If 
one  parent  have  had  gout  or  rheimiatism 
severely,  the  proposer  being  in  perfect  health, 
the  heredity  may  be  overlooked;  but  if  both 
parents  have  had  these  affections  the  life 
shoiild  be  declined,  or  a  large  addition  made 
to  the  premium. 

It  has  been  found  that  asthma  was  heredi- 
tary in  fourteen  cases  of  thirty-five,  and  in 
seven  it  was  paternal  and  direct.  The  most 
frequent  period  of  development  was  in  youth, 
and  next  in  old  age.  If  both  parents  were 
asthmatic,  an  addition  should  be  made  to  the 
premiima.  Albuminuria  may  be  regarded 
as  only  transmissible  when  the  result  of  gout 
or  alcoholism  in  the  parent. 

Intemperance  miist  be  considered  as 
hereditary  in  a  high  degree.  It  runs  in 
famihes,  who  not  only  inherit  the  nervous 
constitiition  which  drtmken  parents  transmit, 
but  that  peculiar  temperament  which  tlies  to  | 
stimulants  as  a  resom-ce  on  any  emergency 
of  life.  The  craving  for  drink,  a  want  which 
alcohol  can  alone  supply,  as  it  stops  for  a 
time  the  waste  of  nerve-power,  is  often  de- 
rived from  the  excesses  of  drimlien  parents. 

Still  further,  the  childi-en  of  drunkards 
inherit  various  neuroses,  such  as  hysteria, 
epilepsy,  mania,  ataxy,  and  different  forms  \ 
of  paralysis ;  and  a  child  begotten  during 
drunlcenness  early  falls  a  victim  to  either 
phthisis,  or  some  deep-seated  disease  of  the 
nervous  system.  Intemperance  is  perhaps 
the  most  formidable  enemy  to  the  safe  assur- 
ance of  life,  and  even  ranks  before  phthisis 
in  its  deadly  effects  on  the  system.  Organic 


ailments  are  by  it  originated,  and  organic 
weakness  crystaUised  into  disease.  The  de- 
generations of  age  are  anticipated  and  pre- 
cipitated by  alcohol,  and  the  dram-drinker 
is  sure  to  have  a  shortened  life.  The  man 
who  carries  his  drink  well  and  is  '  never 
drmak '  is  in  the  greatest  danger.  Small 
doses  of  stimulants  throughout  the  day, 
ended  by  a  somewhat  larger  one  at  night, 
leave  the  system  always  charged  with 
alcohol,  and  the  excretory  organs  are  con- 
tinuously imder  its  influence.  The  most 
searching  inquiry  should  therefore  be  made 
as  to  the  quantity  taken  each  day,  and  the 
frequency  of  the  dose.  The  medical 
examiner  must  be  thrown  on  his  own  tact 
to  discover  from  certain  well-known  indi- 
cations whether  the  proposer  is  a  drinker. 
Among  these  are  the  flushed  face  and  nose, 
the  tremulous  tongue  or  hand,  the  relaxed 
skin,  the  eye,  and  the  manner  over-rapid 
and  nervous,  or  subdued  and  suUen.  Of 
all  classes  of  the  intemperate  the  habitual 
dram-drmker  is  the  worst.  The  occasional 
drimkard  is  not  in  so  great  a  danger,  and 
no  doubt  is  often  reclaimed ;  but  the  writer 
camiot  recommend  the  accex^tance  of  any 
of  those  for  life  assurance,  as  no  addition  to 
the  j)remium  would  compensate  the  certain 
loss  to  the  company. 

Diseases  of  the  nervous  system  are  emi- 
nently heritable,  as  epilepsy,  general  paralysis, 
and  mania.  Of  321  epileptics,  one-third  had 
epileptic  parents.  The  children  of  such  be- 
come diseased  early,  but  it  may  be  con- 
sidered that  after  forty  the  liability  is  ex- 
hausted. 

Insanity  is  commonly  hereditary :  about 
one  in  three  or  four  have  had  a  parent  in- 
sane. The  issue  of  one  insane  parent  might 
be  accepted  if  the  age  be  35  or  40,  and  the 
proposer  free  from  any  nervous  affection. 

Personal  Examination, — The  medical  ex- 
aminer should  ascertain  the  condition  of  the 
chief  organs  of  the  body,  especially  the 
heart  and  great  vessels,  the  lungs,  and  the 
kidneys. 

Heart. — The  size  of  the  heart  and  the 
strength  or  weakness  of  its  impulse  should 
be  ascertained. 

Intermission  of  heart-beat  and  j^ulse,  if 
tmaccompanied  by  other  irregularities  of 
rhythm,  may  not  be  of  grave  importance. 
If  it  be  only  a  loss  of  beat  once  in  twenty  or 
thirty  it  may  be  regarded  as  harmless,  or 
referable  only  to  an  alteration  in  the  inner- 
vation of  the  heart.  It  may  not  be  always 
present,  may  be  indeed  absent  for  daj^s  or 
weeks,  or  be  suspended  during  a  feverish 
attack,  or  present  only  during  some  trivial 
alteration  of  digestion. 

Irregularity  of  heart-action  is  of  different 
import.  The  heart  will  repeat  a  nixmber  of 
rapid  beats,  then  pause,  and  lose  one  or 
several  successively.  The  sounds  are  con- 
fused in  character  and  run  into  one  another, 
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the  impulse  is  diminished,  and  the  interval 
lost  or  irregular.  Feebleness  is  the  pre- 
dominant character.  In  this  condition,  de- 
generation of  heart-muscle  has  already  com- 
menced. 

A  tumbling  but  forcible  and  struggling 
heart-beat  is  not  to  be  confounded  with  the 
above.  It  is  a  common  result  of  pericardial 
adhesions  and  hypertrophy.  The  danger 
to  life  vi'ould  probably  arise  from  the  con- 
secutive events  of  hypertrophy,  dilatation  of 
the  heart's  chambers,  and  valvular  incompe- 
tence. 

Murmurs  may  be  audible  over  any  of  the 
valvular  regions  of  the  heart,  and  accom- 
pany either  the  first  or  second  sound  or 
both. 

The  characters  of  a  murmur — its  softness, 
flowing,  harsh  or  rasping  sound — are  per  se 
no  indications  of  its  value  or  pathological 
import :  a  harsh  or  a  loud  murmm*  is  often  of 
a  less  serious  nature  than  one  more  distant 
and  less  pronounced,  as  the  power  of  the 
ventricle  behind  the  obstriiction  is  generally 
the  cause  of  its  loudness,  and  a  moderate 
degree  of  hypertrophy  is  a  compensating 
agent.  If  there  be  obstruction  at  an  orifice, 
all  symptoms  of  heart-disorder  may  be  held 
in  abeyance  for  years  if  only  there  is  power 
to  drive  the  blood  through  the  obstructed 
valve.  It  is  only  when  the  heart  fails  to  do 
so  that  the  serious  symptoms  of  dilatation 
are  initiated;  or  if  the  valve  permit  of 
regurgitation,  and  the  muscular  walls  of  the 
cavity  into  which  the  blood  is  returned  be 
efficient  in  contractile  power,  the  dilatation 
is  opposed  and  all  its  concomitant  symptoms 
are  absent  or  delayed.  Ephemeral  mturmurs 
often  give  rise  to  doubts  as  to  the  safety  of 
assurance — such  as  occm-  in  the  left  sub- 
clavian region,  when  firmly  pressed  by  the 
stethoscope,  or  in  certain  positions  of  the 
person  examined,  or  in  that  portion  of  heart 
which  is  covered  by  the  limg.  They  may 
be  heard  on  deep  inspiration  only,  and  are 
temporary  in  character.  They  are  not  to  be 
regarded  as  prejudicial  to  hfe.  The  amcBmic 
murmur,  soft,  systoHc,  and  blowing,  is  heard 
over  the  first  part  of  the  aorta  or  pulmonary 
artery.  It  is  occasionally  heard  over  the 
mitral  region.  It  is  associated  with  a 
lowered  condition  of  general  health  due  to 
anxiety,  over-work,  or  loss  of  sleep;  and  if 
these  conditions  are  altered,  the  individual 
may  recover  from  aU  his  symptoms  and  lose 
the  physical  signs.  But  it  is  not  to  be  for- 
gotten that  fatty  degeneration  of  the  walls 
of  the  heart  has  been  found  in  cases  of  pro- 
longed anasmia.  The  insurance  rule  is  to 
defer  such  cases  for  a  month  or  two. 

The  lesions  most  important  to  consider 
are  those  of  the  aortic  and  mitral  valves. 

Aortic  murmurs  may  be  single  or  double. 
The  single  murmur  is  probably  obstructive, 
the  valve  being  thickened  and  warty,  and  the 
coats  of  the  vessel  diseased. 


I     In  aortic  regu/rgitation,  recognised  by  a 

I  diastolic  murmur,  the  greatest  degree  of  ven- 
tricular hypertrophy  occurs,  and  the  heart 
attains  an  enormous  size  in  compensatory 
efforts  to  maintain  the  systemic  circulation 
against  gravity,  the  open  valves  permitting 
the  return  of  a  large  portion  of  the  blood  into 
the  ventricle.  The  carotids  are  seen  throb- 
bing, and  the  radials  present  the  well-known 
character  caused  by  sudden  recession  of  the 

1  blood-cmrrent  called  the  water-hammer  pulse. 
This  form  of  disease  is  among  the  most 

j  fatal  of  heart-affections,  and  is  entirely  un- 
insurable, the  elements  of  durabihty  being 
wanting. 

Mitral  rnurmurs  are  the  most  common 
effects  of  rheumatic  endocarditis,  which  re- 
sults in  the  thickening  of  the  valve,  and 
stenosis,  or  permanent  imperfection,  permit- 
ting regurgitation  into  the  ventricle.  The 
recognition  of  these  cases  is  easy,  but  their 
value  for  the  purposes  of  hfe  assurance  de- 
pends not  on  the  character  or  situation  of 
the  murmur,  but  on  the  actual  conditions, 
which  we  shall  now  consider. 
[  It  is  now  a  well-ascertained  fact  that 
persons  in  great  number  having  a  marked 
mitral  mmmur  may  live  to  advanced  age 
without  presenting  any  symptoms,  and 
therefore  without  the  effects  of  heart-disease 
recognised  as  injurious  to  life ;  and  of  this 
the  best  medical  authorities  have  recorded 
numerous  instances.  The  first  downward 
step  in  the  fatal  event  of  mitral  disease  is 
when  the  cavities  of  the  heart  begin  to  yield 
to  the  pressure  of  the  regiurgitated  blood,  and 
dilatation  follows.  "With  dilatation  a  thin- 
ning of  the  muscular  waUs  begins,  and  de- 
generation of  fibre  follows  as  a  necessary 
sequence.  "With  lessened  power  of  the  ven- 
tricle, engorgement  of  the  right  side  of  the 
heart  occm's,  the  return  current  is  blocked 
in  the  auricle,  which  in  its  turn  dilates,  the 
lungs  become  congested,  the  return  of  sys- 
temic venous  blood  is  retarded,  and  the 
phenomena  of  congested  lung,  shown  by 
oedema  and  haemorrhage,  and  of  congested 
venous  and  capillary  systems,  evidenced  by 
dropsy  and  efiusions,  are  certain  to  follow. 
The  series  of  events  is  mechanical;  and  it 
may  be  stated  that,  so  long  as  the  muscular 
integrity  of  the  heart's  walls  is  maintained, 
the  subject  of  the  affection  may  enjoy  fair 
health  with  ordinary  precautions.  The  dan- 
gers to  such  a  hfe  would  probably  arise  after 
middle  life,  at  the  period  when  degenerations 
of  structure  commonly  commence.  The  rule 
of  assurance  companies  has  tiU  lately  been 
to  reject  aU  such  lives  as  present  any  form  of 
mitral  disease ;  but  if  a  case  present  with 
murmur  only,  without  great  enlargement  of 
the  heart,  if  the  ventricular  contraction  be 
strong  and  the  murmur  weU  pronoimced,  and 
if,  in  addition,  it  can  be  shown  that  such 
condition  must  have  prevailed  for  a  long 
time — say,  from  the  date  of  one  attack  of 
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rheumatic  fever  years  previously,  if  the  pro- 
poser has  his  other  organs  healthy  and  does 
not  exceed  thirty-five  years  of  age,  then  it 
is  safe  to  accept  such  a  life  with  a  consider- 
able addition  to  the  premium,  or  by  securing 
that  all  the  jn-emiums  should  be  paid  up 
in  a  short  term  of  years — say,  eight  or  ten. 

It  remains  to  say  of  heart  cases  that  the 
most  dangerous  are  those  indicating  failure 
of  muscular  power,  and  that  the  aortic  cases 
are  more  perilous  than  the  mitral.  The  i 
presence  of  albumen  in  the  urine  should 
always  be  looked  for  in  connexion  with 
disease  of  the  heart. 

Pulse. — The  frequency  of  the  healthy  pulse 
varies  with  the  constitution  of  the  nervous 
system,  and  the  postm-e,  sitting  or  standing, 
of  the  individual.  Its  healthy  beat  might 
average  60  to  70;  but  a  large  range  should 
be  allowed  for  temperament  and  emotional 
causes,  the  very  fact  of  its  being  examined 
giving  rise  to  acceleration.  The  physician 
will  therefore  give  time  for  its  subsidence,  or 
make  a  fresh  examination  on  another  day. 
A  sustained  frequent  pulse  may  indicate  fever, 
phthisis,  or  exophthalmic  goitre.  The  fuLness 
or  incompressibility  of  a  pulse,  and  a  cha- 
racter of  wiriness  under  the  fingers,  should  be 
noticed.  The  latter  may  indicate  sclerotic 
changes  in  the  vessels,  when  the  condition  of 
the  temporals  and  other  arteries  should  also 
be  examined. 

Chest. — A  careful  examination  of  the  hings 
should  be  made  by  palpation,  percussion,  and 
auscultation,  the  dress  being  removed,  and 
measiurements  taken  by  a  tape  at  the  level  of 
the  sixth  rib.  These  vary  in  different  indi- 
viduals, and  from  33  to  38  inches  have  been 
given  by  different  observers  as  the  average  in 
adult  males.  The  difference  between  extreme 
inspiration  and  expiration  should  not  be  less 
than  two  inches  at  the  level  of  the  nipple. 
It  may  be  taken  that  the  mohility  of  the 
chest  is  of  more  importance  than  its  size. 
Attention  should  be  paid  to  any  undue  flat- 
tening of  the  chest-walls,  such  as  may  have 
been  caused  by  phthisis  or  old  effusions. 
Should  a  spirometer  be  available,  it  will  be 
foixnd  that  a  healthy  man  of  average  build 
can  expel  from  200  to  250  cubic  inches  of  air, 
which  represent  his  vital  ca{pacity,  leaving 
stiU  behind  a  certain  amoimt  of  residual  air 
which  cannot  be  removed  by  any  expiratory 
effort;  and  every  inch  in  stature  above  five 
feet  should  add  eight  cubic  inches  to  the  vital 
capacity. 

Phthisis. — The  great  prevalence  of  this 
disease  renders  its  study  from  an  insiu^ance 
point  of  view  of  the  highest  value.  Accord- 
ing to  the  Registrar-General,  one  death  in 
every  eight  is  due  to  this  caiise.  We  need 
not  dwell  here  on  the  methods  of  recognising 
existing  phthisis  by  its  physical  signs  ;  but  if 
these  latter  are  undeniably  pi-esent  the  life 
cannot  be  considered  insurable,  unless  for 
very  short  periods,  and  even  then  on  terms 


which  wovJd  be  rarely  accepted  by  a  pro- 
poser. However,  as  every  condition  of  health 
has  its  insiu-ance  price  if  we  could  appreciate 
its  possible  future  with  anything  like  accu- 
racy, it  is  well  to  remember  that  certain 
forms  of  phthisis  are  necessarily  very  chronic. 
Of  these,  fibroid  phthisis  and  a  well-defined 
single  cavity  in  one  limg  are  illustrations ; 
but,  if  it  were  possible  to  accept  them  for 
insurance  purposes,  their  chronicity  should 
have  been  already  shown  by  a  long  previous 
history,  and  the  actual  state  of  proposer  be 
without  either  fever  or  much  wasting. 

Hcemoptysis. — There  is  no  question  more 
frequently  before  the  medical  examiner  than 
the  influence  of  blood-spitting  on  the  value  of 
life.  We  have  met  with  the  following  varie- 
ties : — 

(a)  After  a  run  or  strain  in  athletics,  as 
rowing  or  lifting  weights,  a  mouthftil  of  fluid 
blood  has  been  brought  up,  a  few  clots  some 
hours,  or  next  day,  after ;  and  then  a  total 
cessation  of  the  symptom  occm-s,  without 
any  subsequent  disorder  of  health. 

(6)  The  patient  having  had  cold  or  cough 
for  a  week  or  two,  a  '  few  streaks '  of  blood 
mixed  with  phlegm  have  been  brought  up,  or 
a  spoonful  of  red  blood  in  the  morning  on 
waking,  and  the  symptom  has  recurred  after 
an  interval  of  days  or  weeks. 

(c)  Without  aclmowledged  disorder  of 
health,  or  cough,  a  robust  or,  it  may  be,  a 
spare  person  may  bring  up  a  mouthful  of 
fluid  blood,  dark,  or  it  may  be  in  clots,  for  a 
day  or  two,  when  it  ceases,  without  any 
symptom  of  illness,  but  may  return,  and  prob- 
ably will  return,  some  time  after,  as  weeks 
or  months. 

(d)  A  copious  blood-sf)itting,  a  cupful  or 
pint,  fluid  at  first,  then  clotted,  possibly  re- 
peated in  a  day  or  two,  with  or  without  any 
manifest  disorder  of  health. 

Such  are  the  most  common  descriptions  of 
blood-spitting  which  are  given  us  orally,  or 
reach  us  as  medical  reports  from  examiners. 
As  we  are  dealing  with  reports  only,  we  do 
not  mention  the  symptoms,  such  as  bodily 
temperature,  which  should  guide  us  if  we 
had  the  opportimity  of  seeing  the  patient  at 
the  time. 

(a)  is  the  usual  story  of  hsemoptysis  from 
strain  or  injury,  and  may  occur  without  any 
subsequent  ill-health.  It  is  common  among 
the  young  and  robust,  and  is  a  simple  over- 
flow resulting  from  high  pressm-e.  Should 
an  interval  of  months  have  elapsed  since  the 
occurrence,  and  the  health  remain  good,  and 
the  absence  of  any  jjhysical  signs  of  lung  or 
heart-disease  be  verified  by  examination, 
such  lives  may  be  accepted,  with  a  small 
adchtion  to  the  premium,  especially  if  the 
apphcant  have  passed  thirty  years  of  age. 
Of  coiu-se  an  abstinence  from  over-exertion 
of  any  kind  should  be  insisted  on. 

(6)  is  the  characteristic  of  commencing 
phthisis,  and,  as  gi'ave  disorders  of  general 
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health,  as  well  as  physical  signs  of  luiig- 
disease,  will  be  manifest,  the  life  is  plainly 
not  insurable. 

(c)  is  probably  of  cardiac  origin,  or  due  to 
haemophilia.  That  from  heart-lesion  is  met 
with  in  two  very  distinct  forms.  The  more 
severe  is  commonly  due  to  mitral  disease, 
and  occurs  late  in  the  history  of  disorders 
dependent  on  that  cause ;  and  venous  con- 
gestions, with  evidence  of  dUated  heart-cham- 
bers, will  have  generally  been  in  existence 
long  before  a  haemorrhage  into  the  lung  takes 
place.  As  this  case  does  not  often  present  for 
life  assurance  we  need  not  fvu^ther  consider  it. 

The  milder  form  is  of  not  infrequent 
occurrence.  A  person  commonly  imder 
thirty-five  will  have  brought  up  blood  from 
the  mouth  on  various  occasions,  fluid,  but 
more  commonly  dark  or  clotted,  and  have 
but  little  distiurbance  of  health.  There  is 
commonly  no  cough,  nor  any  expectoration, 
and  only  slight  dyspnoea  may  be  complained 
of.  The  most  careful  examination  wUl  de- 
tect nothing  wrong  in  the  lungs,  and  the 
subjects  have  commonly  large  and  weU-made 
chests.  There  is  no  rise  of  temperature  at 
or  after  the  attack,  and  the  nutrition  of  the 
body  is  perfect.  The  writer  has  examined  very 
many  such  cases,  and  in  all  the  only  physical 
sign  was  a  shght  click  with  the  systole  at 
the  apex  or  lower  end  of  the  sternum.  He 
has  watched  many  of  them  over  a  series  of 
years,  and  found  no  more  serious  symptom 
than  here  stated.  There  is  little  doubt  that 
they  are  chiefly  mitral  imperfection,  and,  as 
they  may  eventuate  in  serious  disease,  are 
not  ehgible  for  ordinary  life  assurance.  It 
might,  however,  be  possible  to  accept  some  of 
them  for  very  short  periods  at  an  advanced 
premiimi.    See  Hemoptysis. 

Emphysema. — Proposers  often  present  the 
physical  signs  of  emphysema,  especially  at 
the  bases  of  the  lungs.  The  proposer  may  or 
may  not  be  the  subject  of  fits  of  asthma,  but 
the  breath  is  always  short  on  exertion.  The 
co-existence  of  bronchitis  shown  by  rales  of 
the  dry,  sonorous,  or  mucous  character,  most 
marked  with  expiration,  is  often  found,  and 
eventually  few  advanced  cases  remain  un- 
associated  with  heart-failure.  Cases  of  this 
kind,  excepting  those  which  j)resent  heart- 
symptoms,  may  be  accepted  with  an  addition 
to  the  premium,  the  amount  of  which  will 
vary  with  the  mildness  or  severity  and  the 
rarity  or  frequency  of  the  attacks,  and  the 
degree  of  loss  of  elasticity  in  the  lungs.  The 
liabhities  increase  with  age,  and  the  ]3re- 
miums  should  be  paid  up  before  the  proposer 
is  much  beyond  middle  life.  A  short  occa- 
sional attack  of  asthma,  without  the  charac- 
teristic physical  signs,  may  not  materially 
vitiate  a  life. 

A  liability  to  bronchial  attacks  manifests 
a  dehcacy  of  the  air-passages,  and  is  often 
observed  in  persons  of  a  phthisical,  gouty,  or 
syphilitic  family.    Chronic  bronchitis  in  the 


elderly  is  commonly  found  in  emphyse- 
matous cases,  and  the  gradual  supervention 
of  changes  in  the  air-vesicles  and  chambers 
of  the  heart  renders  such  lives  precarious. 
They  are,  however,  occasionally  accepted  for 
a  short  term,  and  with  a  considerable  addition 
to  the  premium. 

Pleural  effusions,  if  existing,  would  pre- 
vent the  acceptance  of  a  hfe,  but  neither  a 
contracted  side  from  absorption  of  a  former 
effusion,  nor  the  marks  of  paracentesis  for 
the  evacuation  of  the  fluid,  if  the  recovery 
has  been  complete,  and  the  lung  has  de- 
scended to  nearly  its  former  level,  should  for- 
bid acceptance  if  the  general  health  be  good. 

Digestive  tract. — The  tongue  and  fauces 
should  in  aU  cases  be  inspected.  The  sali- 
vary glands  should  be  free  from  hardness 
or  enlargements.  The  fauces  should  be  ex- 
amined for  marks  of  former  ulcerations. 
The  nostrils  should  be  firee  from  obstruction, 
and  the  voice  not  nasal.  The  stomach  should 
be  examined  by  palpation  and  percussion,  as 
stricture  of  the  pylorus,  or  dilatation,  may  be 
present,  and  if  found  would  justify  rejection 
of  the  life.  The  liver  should  not  come  below 
the  ribs,  and  a  breadth  of  about  two  fingers 
should  represent  the  normal  dulness  from  the 
lower  ribs  upwards.  Inequalities  on  the  sur- 
face of  the  Hver  may  mean  cancer  or  cirrhosis 
or  hydatids,  and  their  presence  would  justify 
exclusion.  Mesenteric  tumom's,  fibroid,  scro- 
fulous, or  malignant,  are  not  admissible. 
Hardness  in  the  right  ihac  fossa,  especially 
with  a  history  of  former  typhhtis,  is  also  in- 
admissible. Any  of  the  following  affections, 
if  known  to  have  existed,  should  be  regarded 
with  suspicion :  Hasmatemesis,  gastralgia 
with  vomiting,  hepatic  cohc,  hydatid  cysts, 
obstruction  of  the  bowels,  typhlitis  or  peri- 
typhlitis, and  ascites.  There  are  cases  of 
hcsmatemesis,  generally  in  the  female,  or  the 
result  of  strain  or  direct  injurj%  which  might 
be  accepted,  but  only  after  years  of  perfect 
health  have  elaf)sed.  Jaundice  of  former 
occurrence,  if  the  attacks  have  been  slight 
and  not  traceable  to  liver -disease,  would 
not  forbid  acceptance.  Biliary  colic,  if  the 
attacks  have  been  severe  or  recent,  would 
prohibit  acceptance;  but  a  former  attack, 
with  subsequent  years  of  good  health,  need 
not  imply  rejection. 

Dysentery  which  may  have  occurred  in  a 
hot  climate,  from  which  the  proposer  has 
been  absent  for  some  years,  with  good  present 
health,  need  not  disqualify,  but  a  considerable 
extra  premium  will  be  required  if  the  proposer 
retiurns  to  a  hot  climate. 

All  disorders  of  the  rectum,  except  haemor- 
rhoids of  a  simple  kind,  are  serious.  Cancer^ 
abscess,  or  the  syphUomata,  maybe  suspected 
if  symptoms  of  pain  or  obstruction  can  be 
elicited.  Hmmorrhoids  need  not  disqualify 
unless  they  be  of  a  severe  form,  or  have  re- 
curred after  operation,  or  presently  call  for 
smrgical  interference. 
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Genito-urinary  organs. — Disorders  of  these 
organs  are  among  the  most  important  which 
affect  the  vahie  of  lives.  They  are  often  very 
insidious,  as  persons  in  a  state  of  disease  may 
present  the  appearance  of  perfect  health.  It 
is  notorious  that  a  man  may  have  glycosuria 
or  albuminmia,  and  neither  know  it  himself 
nor  exhibit  in  his  appearance  any  evidence 
of  the  disorder.  It  is  therefore  imperatively 
necessary  that  the  urine  should  be  tested 
chemically  in  every  case.  This  rule  was  for- 
merly not  adhered  to,  and  many  offices  suf- 
fered in  consequence  ;  but  it  has  now  become 
a  general  practice,  which  has  in  some  in- 
stances to  be  supplemented  by  a  microscopical 
examination. 

Himnaturia  of  recent  occurrence,  and  stogie 
in  the  bladder  would  forbid  acceptance. 
Dysiiria  from  strictm-e  or  enlarged  prostate 
are  unfavom'able  conditions,  but  there  are 
mild  cases  of  strictin-e  which  may  be  ac- 
cepted with  an  addition. 

Syphilis. — Syphilis  affects  the  diuration  of 
life  considerably,  and  is  to  be  regarded  not 
only  h'om  the  length  of  time  which  has 
elapsed  since  the  last  attack  and  its  cure, 
but  from  the  nature  and  degree  of  the  symp- 
toms. The  late  Berkeley  Hill  believed  that 
the  cm^able  cases  get  well  in  two  years ;  the 
incm-able  may  last  for  an  indefinite  time. 
For  two  years  a  person  may  expect  a  return 
of  the  eruption.  Tertiary  affections  generaUy 
appear  about  five  years  after  the  primary 
affection.  Mr.  Arthur  Cooper  endorses  this 
view.  The  assixrance  rules  may  be  thus 
stated :  Dm-ing  the  actual  existence  of  any 
syphihtic  disorder  the  proposal  should  be 
postponed.  A  man  who  has  had  syphilis  in 
only  the  ordinary  cutaneous  and  superficial 
form,  and  has  been  properly  treated  for  it, 
may  be  accepted  after  a  year  has  elai)sed 
without  symptoms.  If  he  have  had  sj'philis 
in  the  secondary  forms,  he  should  only  be 
accepted  if  two  years  have  elapsed  since  the 
latest  symptom,  and  then  with  a  small  ad- 
dition to  the  premium.  Those  who  have 
had  visceral  syphilis  affecting  the  brain, 
cord,  Hver,  lungs,  kidneys,  &c.,  should  be  re- 
jected. 

Albuminuria  is  found  in  several  chronic 
affections  of  the  kidney,  and  in  acute 
nephritis.  It  is  also  present  in  several  acute 
inflammatory  affections,  with  which  we  are 
not  now  concerned.  Its  presence  should 
always  be  looked  for  in  the  m'ine.  It  is 
usually  more  copious  after  food  and  exercise, 
and  its  appearance  in  the  m'ine  is  often  inter- 
mittent, being  absent  at  times  for  houi's  or 
even  days.  Acute  albuminuria  from  expo- 
sxuce  to  cold  and  wet,  and  that  which  follows 
scarlatma,  may  disappear  without  leaving 
any  organic  change  in  the  kidney,  but  in 
certain  cases  it  recurs.  If,  however,  some 
years  have  elapsed  since  its  occin-rence,  and 
the  proposer  have  enjoyed  perfect  health,  the 
case  may  be  accepted.    In  chronic  cases,  it 


j  is  most  commonly  the  result  of  some  form  of 
Bright's  disease.  There  is,  however,  no  doubt 
that  albmnimtria  occurs  in  many  persons 

I  without  any  other  symptoms  of  disordered 
health,  and  may  so  continue  for  years.  Ac- 
cording to  Professor  Grainger  Stewart,  the 
proportion  of  cases  of  albuminous  urine  found 
in  presumably  health}'  persons  is  30  per  cent. 
He  examined  407  cases.  In  all,  the  maxi- 
mum quantity  was  found  after  breakfast.  Dr. 
Saundby  and  other  observers  have  reported 
cases  of  albitminuria  which  had  lasted  twenty 
years  without  disorder  of  health.  Sir  George 
Johnson  considers,  however,  that  its  i^resence 
in  the  urine  is  always  pathological ;  that 
nearly  aU  cases  pass  through  the  stage  of 
mtermission,  which  may  last  for  long  periods  ; 
and  advises  that  no  one  with  a  trace  of  albu- 
men in  his  mine  should  be  accejated  at  the 
ordinary  rate.  We  should  advise  the  follow- 
ing rules  for  practice  : — 

Albumimiria,  formerly  existing  as  a  result 

j  of  acute  nephritis  or  scarlatina,  with  an  in- 

;  terval  of  perfect  health  for  years,  need  not 
disquahfy  a  proposer.  Cases  of  albuminmia 
presently  existing,  and  known  to  have  existed 
for  years,  in  jjersons  of  otherwise  perfect 

j  health  and  good  family  history,  may  be  as- 

I  sm'ed  for  a  short  period — say  of  five  years — 
with  an  addition  to  the  premium,  and  may 
come  up  for  examination  again  at  the  end  of 
that  period.  Cases  of  albuminuria  with  any 
of  the  symptoms  of  chronic  Bright" s  disease, 
with  any  cardiac,  gouty,  or  rheumatic  com- 
plication, or  any  suspicion  of  intemperate 
habits,  should  be  declined.  For  the  tests 
for  albumen,  see  Albuminuria. 

Casts  in  the  mine,  whether  ei^ithelial,  hya- 
Une,  waxy,  colloid,  or  amyloid,  if  present, 
would  tend  to  confirm  the  diagnosis  of  organic 
disease  of  the  kidneys. 

Glycosuria. — Sugar  may  be  i^resent  in  the 
urine  without  diabetes,  of  which  aU  the 
symptoms  may  be  wanting.  Glycosmia  is 
often  a  temporary  condition,  and  may  disap- 

1  pear  leaving  no  ill  effects ;  but  it  is  always  to 
be  regarded  with  susi)icion,  and  its  presence 
alone  should  forbid  the  acceptance  of  a  life. 
It  is  common  in  obese  persons,  gross  feeders, 
and  in  the  gouty  habit ;  and  its  subjects  may 

:  have  no  suspicion  of  its  existence,  and  feel  in 
perfect  health.  The  urine  should  therefore 
be  always  examined  for  sugar.  Diabetes  is  a 
permanent,  but  glycostu-ia  may  be  a  tem- 
porary condition,  and  the  mortahty  from  it 
increases  with  age  up  to  sixty  or  seventy 
years.  Males  are  twice  as  liable  as  females. 
It  is  difficult  to  measure  its  duration,  as 
dietetic  measures  can  much  retard  its  pro- 
gress ;  but  the  prognosis,  on  the  whole,  is 
bad,  as  the  liability  to  cerebral  affections,  to 
phthisis,  carbuncle,  and  other  fatal  complica- 
tions is  very  great.  Its  subjects,  therefore, 
must  be  excluded  from  life  assui-ance.  Gly- 
cosmia will  forbid  the  acceptance  of  a  pro- 
poser while  it  exists  ;  but  if  there  be  no  gout, 
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and  if  all  traces  of  sugar  have  disappeared 
for  years,  a  calculated  addition  might  be 
made  to  the  premium.  In  glycosuria  the 
quantity  of  urea  is  generally  increased.  A 
high  specific  gravity,  even  above  1030,  is 
no  evidence  of  sugar  in  the  urine,  unless  a 
chemical  examination  have  proved  its  exist- 
ence. For  the  tests  for  dextrose,  or  grape 
sugar,  see  Diabetes  Mellitus. 

The  excess  of  phosphates  in  the  urine  is 
generally  temporary,  and  often  due  to  anxiety 
and  waste  of  nerve-power.  It  is  recognised 
by  a  cloudiness  on  boiling,  which  is  entirely 
cleared  by  the  addition  of  a  drop  or  two  of 
nitric  or  acetic  acid.  It  forms  no  obstacle  to 
the  acceptance  of  a  life. 

Disease  of  the  testicle,  tubercular,  stru- 
mous, or  mahgnant,  disquahfies  for  assurance. 
Hydrocele  and  varicocele  may  per  se  be 
regarded  as  harmless. 

Female  organs. — Metritis,  pelvic  inflam- 
mation, or  ovarian  disease,  are  doubtful  cases 
for  acceptance.  Women  who  have  had  repeated 
abortions,  puerperal  haemorrhages,  eclampsia, 
or  a  necessity  for  obstetrical  operations,  are 
not  eligible  unless  the  menopause  has  been 
favourably  passed.  During  a  first  pregnancy, 
it  is  well  to  defer  assm-anee  till  after  a  safe 
confinement.  In  3,722  primiparm  Mathews 
Duncan  found  one  death  in  every  74  ;  and  in 
12,671  multipa.rce  there  was  one  death  in 
every  123.  Lactation  is  no  bar  to  acceptance. 
The  average  duration  of  life  in  women  is 
longer  than  in  men,  and  by  latest  returns  is 
shown  to  be  increasingly  so. 

Nervoiis  system. — Diseases  of  this  system, 
as  cerebral  softening,  locomotor  ataxy,  hemi- 
plegia, paraplegia,  aphasia,  disqualify  a  pro- 
poser. Local  paralysis  of  the  motor  muscles 
of  the  eyeball,  and  ptosis,  unless  congenital, 
would  lead  to  suspicion  of  brain-disease,  and 
would  not  be  acceptable.  Paralysis  of  the 
facial  nerve  (Bell's),  when  purely  local,  and 
free  from  complications  with  disease  of  the  ear 
and  disorder  of  the  fifth  or  other  nerve,  need 
not  disqualify.  Paralysis  from  lead-poisoning 
is  always  serious,  and  the  Hability  to  diabetes 
and  deep  disorders  of  the  nervous  system 
shovild  not  be  forgotten.  A  recognition  of  the 
blue  hne  on  the  gums  would  lead  us  to  de- 
cline the  Hfe.  Neuralgias  of  branches  of  the 
fifth  nerve  may  not  disqualify  unless  they  be 
associated  with  cerebral  symptoms,  or  be  the 
result  of  syphilis  or  exostosis.  Vertigo  of  a 
severe  kind,  associated  with  symptoms  of 
Meniere's  disease,  would  disquahfy  ;  and  even 
its  more  transient  forms,  if  often  repeated  or 
associated  with  gout,  may  be  a  bar  to  accept- 
ance. Trembling  of  the  hands  may  arise 
from  the  abuse  of  tea,  tobacco,  or  alcohol. 
If  from  the  latter  cause,  we  may  expect  the 
tongue  to  be  also  tremulous.  Although  it 
may  be  temporary,  its  presence  should  cause 
grave  suspicion  as  to  habits. 

The  more  severe  forms  of  epilepsy  must 
forbid  acceptance,  imless  ten  or  fifteen  years 


have  elapsed  since  the  last  attack,  with  an 
interval  of  perfect  health,  and  even  then  an 
addition  should  be  made  to  the  f)remium. 
There  is  a  mild  form  appearing  in  early  life, 
which  can  generally  be  traced  to  such  causes 
as  overwork  or  too  close  application  to  study, 
and  where  the  heredity  is  absent ;  if  years 
have  elapsed  without  its  recurrence,  and  the 
proposer  has  passed  thirty  and  has  engaged 
in  the  active  work  of  life  without  symptoms 
of  nervous  disorder,  and  is  strictly  temperate, 
the  hfe  may  be  accepted  with  an  addition  of 
five  to  seven  years. 

Height  and  weight. — The  relative  propor- 
tion of  height  and  weight  is  important  in 
estimating  the  probabiHties  of  future  disease 
in  a  proposer.  In  estimating  over-fatness,  it 
the  chest  and  shoulders  be  large  and  the 
abdomen  moderate  in  size,  the  condition  is 
less  important  than  if  the  abdomen  were 
large  and  pendulous.  In  stout  persons,  there- 
fore, the  circumference  of  chest,  abdomen, 
and  limbs  should  be  given,  and  flabbiness  or 
firmness  of  tissue  is  to  be  considered,  while 
habits  as  regards  exercise,  food,  and  stimu- 
lants should  be  carefully  inquired  after.  The 
dangers  of  obesity  are  weakness  of  heart  or 
ultimate  fatty  degeneration  of  that  organ.  In 
a  large  proportion  of  these  cases,  fatty  de- 
generation has  affected  the  hver,  and  athe- 
romatous alterations  take  place  in  the  coats 
of  the  arteries,  which  lead  to  their  ulti- 
mate rupture  and  consequent  haemorrhages. 
Obese  persons  are  also  worse  subjects  for 
fevers  and  accidents  than  are  the  spare  and 
muscular,  their  power  of  recoverj^  being 
lowered  from  feebleness  of  circulation.  For 
these  reasons  the  very  obese  are  scarcely  sub- 
jects for  life  assiirance,  although  occasionally, 
if  their  habits  be  moderate,  they  may  be 
accepted  with  an  addition.  On  the  other 
hand,  the  existence  of  excessive  leanness, 
which  may  be  the  result  of  phthisis,  diabetes, 
or  various  other  wasting  disorders,  demands  a 
careful  examination.  Most  companies  have 
tables  of  relative  heights  and  weights,  but  a 
wide  margin  must  be  left  for  individual  varia- 
tions. One  is  appended  which  the  writer  has 
found  sufficiently  accurate. 


Height  in 
inches 

Weight 

Height  in 
inches 

Weight 

St. 

lbs. 

St.  lbs. 

630 

8 

13 

70-0 

12  4 

63-5 

9 

2 

70-5 

12  8 

64-0 

9 

5 

71-0 

12  11 

64-5 

9 

8 

71-5 

13  1 

650 

9 

11 

72-0 

13  5 

65-5 

10 

1 

72-5 

13  9 

66-0 

10 

4 

73-0 

13  13 

66-5 

10 

7 

73-5 

14  3 

67-0 

10 

10 

74-0 

14  7 

67-5 

10 

14 

74-5 

14  11 

68-0 

11 

3 

750 

15  1 

68-5 

11 

7 

75-5 

15  5 

690 

11 

10 

760 

15  9 

69'5 

12 

0 
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Claims. — On  the  death  of  an  assured 
hfe  a  claim  is  sent  in  to  the  office  by  the 
legal  owners  of  the  policy.  This  is  accom- 
panied by  certificates  from  the  medical 
attendant,  and  from  the  registrar  of  the  dis- 
trict in  which  death  occurred.  The  prac- 
titioner who  has  to  certify  the  cause  of 
death  cannot  be  too  distinct  in  his  statement, 
and  in  avoiding  the  use  of  terms  which  ex- 
press only  the  symptoms  and  not  the  disease 
which  proved  fatal.  Thus  dropsy  is  common 
to  heart,  liver,  kidney,  and  other  diseases, 
and  should  not  be  employed;  and  for  the 
same  reason  hamorrhage  and  diarrhcea, 
which  are  common  to  many  affections, 
should  not  be  used.  Gastritis,  when  certi- 
fied as  a  cause  of  death,  should  always  excite 
suspicion.  The  writer  has  known  it  used  to 
conceal  irritant  poisoning  and  intemperance. 
A  sudden  attack  of  persistent  vomiting  with 
diarrhcea,  leading  within  a  week  or  two  to  a 
fatal  issue,  should  not  be  received  without 
careful  inquiries  as  to  the  assumed  cause  of 
death.  Syncope,  which  may  represent  the 
final  stage  of  many  diseases,  should  not  be 
used.  Childbirth  is  often  used  to  cover 
other  affections,  such  as  phthisis,  and  should 
be  limited  to  incidents  proving  fatal  at  or 
soon  after  a  confinement. 

We  have  also  occasionally  to  consider 
whether  the  death  of  a  proposer  has  been 
due  to  diseases  which  must  have  existed  at 
the  time  when  the  life  was  accepted,  and 
therefore  whether  the  statements  made  in 
the  proposal  as  to  the  previous  state  of  health 
and  habits  of  a  proposer  were  strictly  true. 
If  not  true,  the  claim  could  not  be  main- 
tained. There  is  here  scope  for  all  the  acu- 
men of  the  medical  adviser  of  an  office. 

It  is  believed  that  the  practising  physician 
will  find  in  this  article  sufficient  data  to  guide 
him  in  the  selection  or  rejection  of  most 
lives  offered  for  assurance.  It  is  not  possible 
to  lay  down  specific  rules  for  the  amoimt 
of  additions  to  the  jiremium  which  it  will 
occasionally  become  the  duty  of  the  medical 
examiner  to  advise.  He  may  either  rate 
a  life  at  so  many  years  older,  or  adopt  some 
of  the  other  methods  by  which  the  eomijany 
may  be  secured  against  loss — as  paying  up 
all  premiums  within  a  given  number  of 
years,  or  deductmg  a  portion  of  the  stun  to 
be  paid  by  the  company  if  death  occm' 
within  a  certain  time,  or  making  the  sum 
payable  at  a  certain  age  (endowment).  Al- 
though on  all  these  questions  of  finance  the 
medical  adviser  can  only  recommend,  his 
opinion  will  be  higlily  useful  to  the  company, 
with  whom  the  ultimate  decision  will  rest. 

James  E.  Pollock. 

LIGHTNING,  Effects  of.— Synon.  : 

Fr.  Les  Ejffets  de  la  Foudre ;  Ger.  Blitzschlag. 

The  effects  produced  by  lightning  differ 
only  in  degi'ee  from  those  produced  by  the 
discharge  of  static  electricity,  generated  in 


the  laboratory.  With  a  Leyden  jar  of  suf- 
ficient size  a  small  animal  may  be  killed,  and 
in  larger  animals  the  effects  of  shock  and 
local  injm-y  may  be  produced.  By  lightning 
a  person  may  be  killed  outright,  and  a  post- 
mortem examination  may  reveal  no  lesion 
whatever.  The  mode  of  death  in  these  cases 
seems  to  be  by  the  shock  to  the  brain  and 
nervous  system  generally.  Effects  not  dis- 
tinguishable fr'om  ordinary  concussion  of  the 
brain  may  be  observed,  and  the  person  struck 
may  remain  insensible,  with  slow  respiration, 
scarcely  perceptible  pulse,  and  dilated  pupils, 
for  periods  varying  fi'om  a  few  minutes  to 
more  than  an  hour.  This  may  be  followed 
by  complete  recovery ;  or  there  may  remain 
paralysis  of  the  limbs,  usually  the  lower,  or 
occasionally  derangements  of  the  special 
senses — blindness,  a  metallic  taste  in  the 
mouth,  noises  in  the  ears,  and  an  odour  in 
the  nose.  The  brain  may  be  more  or  less 
permanently  affected,  and  we  read  of  deli- 
rium, mania,  and  loss  of  memory  as  results 
of  the  Ughtning-stroke. 

Various  objective  phenomena  have  also  been 
observed.  The  electricity  on  its  way  through 
the  body  may  produce  a  number  of  mechani- 
cal effects.  Wounds  like  those  produced  by  a 
blunt  stabbing  instrument  may  mark  the 
points  of  entry  and  of  exit ;  bones  have  even 
been  broken,  the  membrana  tympani  has  been 
ruptured,  and  internal  viscera  have  suffered 
in  a  similar  way.  Patches  of  erythema,  m-ti- 
caria,  superficial  ecchymoses,  and  scorchmgs 
of  the  surface  having  a  curious  tree-like  and 
branched  arrangement,  have  aU  been  de- 
scribed ;  and  this  last  phenomenon  has  appa- 
rently given  rise  to  the  assertion  that 
delineations  of  trees  standing  in  the  neigh- 
bom'hood  of  the  accident  have  been  traced 
photographically  on  the  body  of  the  victim. 
Lightning  is  api  to  be  attracted  by  any  metal 
worn  about  the  body.  Watch-chains  are 
frequently  broken  and  fused,  and  by  the 
intense  heating  of  these  metallic  conductors 
the  clothing  has  been  set  on  fire.  Watches 
have  been  broken  and  partially  fused,  and 
ha-^-e  forcibly  burst  through  the  pockets  in 
which  they  were  contained.  Steel  articles, 
such  as  pocket-knives,  have  been  rendered 
magnetic.  The  clothing  is  sometimes  burnt 
and  torn  to  a  great  extent,  and  strong  boots 
have  been  found  bm-st  open,  or  thrown  off 
the  feet  to  a  distance,  or  nails  in  the  soles 
have  been  driven  out  of  them. 

The  remote  effects  of  lightning  are  due  to 
the  mechanical  injuries  produced  by  it.  Per- 
manent paralyses  may  result  from  injury  to 
the  nerves ;  and  mflammatory  action  may  be 
set  up  by  the  injxu-y  inflicted  on  internal  or 
external  parts.  One  case  is  recorded  in  which 
the  whole  of  the  hafr  on  the  head  and  body, 
as  well  as  the  nails  of  both  hands,  came  off 
after  a  lightning-stroke.  It  has  been  asserted 
that  rigor  mortis  does  not  occur  in  per- 
sons killed  by  lightning,  and  that  the  blood 
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remains  fluid  for  a  very  long  time  after  death, 
but  neither  of  these  facts  has  been  substan- 
tiated. 

Treatment. — The  treatment  of  those  who 
have  been  struck  by  Hghtning  consists  in  first 
rousing  and  keeping  up  the  respiration  and 
circulation.  The  cold  douche  is  often  of 
great  value ;  and  this,  combined  with  friction 
of  the  Umbs,  warmth  to  the  extremities,  and 
the  administration  of  stimulants,  either  by 
the  mouth  or  in  the  form  of  enemata,  would 
seem  to  be  the  measures  best  calculated  to 
restore  the  suspended  animation.  Secondly, 
special  injuries  must  be  subsequently  treated 
accordiag  to  their  nature. 

G,  V.  POORE. 

LINE-S!  ATROPHICA  (Lat.  Atrophic 
lines). — A  form  of  scleroderma.    See  Scleeo- 

DEKMA. 

LIPIK   (LIPPIK),  in  Slavonia.— 

Thermal  muriated  saline  waters,  with  iodine. 
See  Mineral  Waters. 

LIPOMA  (XjVoj,  fat).— A  fatty  tumour. 
See  Tumours. 

LIPPSPRINGE  and  INSELBAD, 
in  Germany. — Earthy  waters.  See  Mine- 
ral Waters. 

LISBON,  West  Coast  of  Portugal.— 

Warm,  moist  climate,  with  very  variable 
temperature.  Mean  temperature  in  winter, 
54°  F.  Prevailmg  winds,  N.E.-S.E.  in 
spring;  S.W.  rainy.  See  Climate,  Treat- 
ment of  Disease  by. 

LISDOONVARWA,   in  Ireland.— 

Sulphur  waters.    See  Mineral  Waters. 

LITH^MIA  (kLBos,  a  stone ;  and  ai/io, 
the  blood). — A  condition  of  the  blood  in 
which  it  contains  excess  of  uric  acid.  See 
Gout. 

LITHIASIS.  LITHIC  ACID  DIA- 
THESIS (Xi^of,  a  stone).— -See  Gout;  and 
Uric  Acid  Diathesis  and  Uric  Acid  Cal- 
culus. 

LITHONTRIPTICS  {\l6os,  a  stone; 
and  Tpl\j/Ls,  friction). —  Synon.  :  Fr.  Lithon- 
triptiques  ;  Ger.  Steinauflosende  Mittel. 

Definition. — Lithontriptics  are  therapeu- 
tical measures  used  for  the  purpose  of  dis- 
solving calculi  in  the  'urinary  tract. 

Enumeration. — The  chief  lithontriptics 
are :  Water,  Potassiiun,  Lithiiun,  Borax, 
Phosphate  of  Sodium,  Soap,  Lime-water, 
Nitric  Acid,  Phosphoric  Acid,  Hydrocliloric 
Acid,  Sulphuric  Acid,  Piperazin,  and  Mineral 
Waters,  such  as  those  of  Contrexeville  and 
Wildungen. 

Action. — Lithontriptics  dissolve  stones  in 
various  ways.  Some  of  them  possess  a 
simple  solvent  action,  as  in  the  case  of 
water.  Others  unite  with  the  calculi  so  as 
to  form  a  more  soluble  compound,  as  in  the 


case  of  the  union  of  potassium  or  lithium 
vrith  the  uric  acid  of  a  calculus,  producing 
urate  of  potassium  or  Uthiiun,  which  is  more 
soluble  than  uric  acid  itself.  In  the  case  of 
phosphatic  calculi,  diluted  nitric  acid  com- 
bines with  the  bases  of  which  they  are  com- 
posed, to  form  a  more  soluble  compound. 

Uses. — Lithontriptics  may  be  employed 
for  the  purpose  of  dissolving  calculi  either  in 
the  kidney  or  in  the  bladder.  They  may 
either  be  taken  internally,  so  as  to  act  upon 
the  calculi  through  the  medium  of  the  urine ; 
or  be  injected  directly  into  the  bladder. 
This  latter  treatment  can  only  be  adopted  in 
the  case  of  a  vesical  calculus,  and  is  inap- 
pUcable  in  the  case  of  a  renal  calculus.  The 
most  useful  of  all  lithontriptics  is  water,  and 
especially  distilled  water.  When  this  is 
taken  in  large  quantities,  the  urine  becomes 
very  dilute,  and  small  calcuh  may  be  partially 
dissolved,  so  as  to  be  reduced  in  size  and 
ejected  through  the  natural  passages.  If  the 
calculus  is  composed  of  uric  acid,  potassium 
or  lithium  is  the  best  remedy  for  internal 
administration,  the  urates  of  these  bases 
being  more  soluble  than  the  urate  of  sodium. 
Piperazin  is  a  solvent  of  uric  acid,  twelve 
times  as  powerful  as  lithium  carbonate.  It  has 
been  used  as  a  Hthontriptic  both  internally 
and  as  a  local  injection  into  the  bladder.  In 
the  case  of  phosphatic  calcuH,  acid  remedies 
are  employed  instead  of  alkaline ;  but  it  is  ex- 
ceedingly difficult  to  render  the  urine  acid  by 
means  of  acids  given  by  the  mouth,  imless 
they  are  administered  in  quantities  likely  to 
derange  the  digestion.  In  place  of  mineral 
acids,  benzoic  acid  and  benzoate  of  ammo- 
nium have  been  employed,  as  benzoic  acid 
passes  out  of  the  body  in  the  form  of  hippuric 
acid,  giving  an  acid  reaction  to  the  urine. 
On  account  of  this  difficulty,  acids  have  been 
directly  injected  into  the  bladder,  in  order  to 
act  directly  upon  the  stone ;  for  which  pur- 
pose nitric  acid,  largely  diluted,  is  the  one 
which  has  been  most  generally  employed. 
This  procedure,  however,  is  now  rarely  had 
recourse  to,  as  it  is  much  easier  to  crush  the 
stone  by  mechanical  means.  The  two  most 
important  springs  for  the  treatment  of  renal 
or  vesical  calculi  are  Contrexeville  and  Wil- 
dungen. The  waters  of  both  of  these  places 
contain  carbonate  of  non,  which  appears  to 
aid  their  action. 

T.  Lauder  Brunton. 

LITHURIA  (Xidos,  a  stone ;  and  uvpov, 
the  urine). — A  condition  in  which  a  deposit 
of  uric  acid  or  urates  takes  place  in  the 
urine.  -See  Liver,  Functional  Diseases  of; 
Uric  Acid  Diathesis  and  Uric  Acid  Cal- 
culus ;  and  Urine,  Morbid  Conditions  of. 

LIVER,  Diseases  of.  —  Synon.  :  Fr. 
Maladies  du  Foie ;  Ger.  Krankheiten  der 
Leber. 

The  liver  is  an  organ  which  has  always 
occupied  a  prominent  place,  both  with  the 
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2irofession  and  the  public,  as  being  the  seat 
of  important  diseases,  as  well  as  the  origin 
and  source  of  numerous  symptoms  and  ail- 
ments. Not  only  is  it  concerned  in  the 
formation  of  the  bile  ;  but  it  has  also  a  pecu- 
liar glycogenic  function ;  and  is  now  generally 
believed  to  take  an  imj)ortant  part  in  meta- 
bohc  changes,  with  the  production  of  urea  or 
uric  acid,  as  weU  as  in  the  destruction  of  red 
blood-corpuscles,  peptones,  and  ptomaines. 
Moreover,  the  organ  has  a  special  portal 
cu'culation,  by  means  of  whicli  the  blood 
returning  from  the  stomach,  intestines,  pan- 
creas, and  spleen  is  distributed  throughout 
its  substance,  and  thence  conveyed  to  the 
inferior  vena  cava.  Hence,  hepatic  affections, 
by  interfering  more  or  less  with  the  physio- 
logical functions  or  anatomical  arrangements 
of  the  organ,  may  give  rise  to  diverse  jDhe- 
nomena,  not  only  of  a  local  character,  but 
also  associated  with  the  general  sj'stem,  or 
affecting  some  remote  part. 

Summary  of  Diseases.  —  The  individual 
affections  of  the  liver  are  treated  of  sepa- 
rately, in  alphabetical  order,  but  it  may  bo 
well  to  indicate  beforehand  their  general 
nature.  The  first  great  division  is  that  into 
functional  and  organic.  Functional  hepatic 
disorders  are  commonly  regarded  as  of  pecu- 
liar significance,  and  of  great  importance. 
The  main  organic  diseases  of  the  liver,  in 
which  there  is  some  more  or  less  obvious 
anatomical  change,  may  be  summarised 
thus :  1.  Hyperwmia  or  congestion,  either 
active  or  mechanical.  2.  Hcsmorrhage  into 
the  organ,  or  so-caUed  apoplexy.  3.  Acute 
inflammation,  usually  terminating  in  abscess, 
rarely  in  actual  gangrene.  4.  Chronic  in- 
flammation, ending  in  the  condition  termed 
cirrliosis.  5.  Hypertrox^hy.  6.  Atrophy, 
either  acute  yelloiv — -which  is  a  very  fatal 
disease  ;  or  chronic,  the  latter  being  of 
different  kinds.  7.  Biliary  accumulation 
and  pigmentation.  8.  Malpositions  and 
malformations.  9.  Infiltrations,  including 
fatty  and  albuminoid  disease.  10.  New- 
growths,  especially  hj'datids,  syphilitic  for- 
mations, carcinoma,  and  sarcoma.  Tubercle 
is  occasionally  found  in  the  liver ;  and  rarely 
lymphatic  formations,  simple  cysts,  erectile 
tumours,  or  other  new-growths. 

Etiology  and  Pathology.  —  Taking  a 
general  survey  of  the  causes  which  originate 
hepatic  diseases,  and  of  the  circumstances 
imder  which  they  arise,  the  most  important 
may  be  indicated  as  foUows :  1.  An  affection 
of  the  liver  may  be  merely  a  local  manifesta- 
tion of  some  constitutional  or  general  malady, 
,as  in  the  case  of  cancer,  tubercle,  sj'phiUs,  or 
albuminoid  disease.  The  liver  is  an  organ 
very  liable  to  suffer  from  albuminoid  change. 
,2.  Some  local  injiu-y  or  irritation  may  ori- 
ginate hepatic  disease,  either  from  without, 
as  a  blow  or  stab  ;  or  from  within,  as  some- 
times happens  in  the  case  of  biliary  calculi. 
■3.  Certain   animal  parasites   entering  the 


body  are  prone  to  lodge  in  the  Uver.  This 
applies  especially  to  hydatids,  originating 
from  the  Tcenia  echinococcus.  4.  From  the 
intimate  connexion  of  the  liver  with  the  ah- 
mentary  canal,  especially  through  the  jjortal 
circulation,  hepatic  disorders  are  very  liable 
to  arise  from  improper  diet,  as  well  as  from 
digestive  derangements  affecting  the  stomach 
and  bowels,  and  as  a  consequence  of  consti- 
jiation.  5.  Abuse  of  alcohol,  and  especially 
indulgence  in  ardent  sjiirits,  occupies  an  im- 
portant position  in  the  aetiology  of  disorders 
and  certain  diseases  of  the  liver.  Undue 
use  of  hot  condiments  is  also  regarded 
as  a  factor  of  some  consequence.  6.  Long- 
continued  exposure  to  a  high  temperature 
in  tropical  climates  is  a  powerful  cause  of 
hepatic  derangement  and  disease,  joarticularly 
if  accompanied  with  too  fi-ee  indulgence  in 
alcoholic  stimulants.  7.  Diseases  of  the 
Uver  may  arise  by  extension  from  neigh- 
bouring structures  ;  or  by  the  convection  of 
morbid  materials  from  more  or  less  distant 
parts.  The  latter  may  be  best  illustrated  by 
pyffimia  ;  and  secondary  afl'ectious  of  this 
kind  are  believed  to  be  particularly  frequent 
in  the  liver  when  the  morbid  i^roducts  are 
conveyed  directly  from  the  alimentary  tube, 
especially  in  connexion  with  ulceration,  dy- 
sentery, or  certain  operations.  8.  Obstruc- 
tion to  the  circulation,  due  to  some  forms 
of  cardiac  disease,  is  an  important  cause  of 
some  hepatic  affections.  9.  Disorders  of  the 
liver  are  often  attributed  to  various  hygienic 
errors,  exposui'e  to  cold,  and  other  causes, 
but  how  far  this  conclusion  is  justified  in 
particular  cases  is  a  matter  of  doubt. 

Clinical  Signs.  —  So  far  as  the  actual 
diseases  of  the  liver  are  concerned,  the 
clinical  phenomena  to  be  looked  for  and 
studied  He  within  a  limited  range,  and  may 
be  grouped  under  the  following  heads  : 
1.  Morbid  sensations,  referred  to  the  hepatic 
region,  or  to  the  shoulder,  such  as  pain  of 
various  kinds,  tenderness,  sense  of  weight, 
throbbing.  2.  Symptoms  due  to  interference 
ivith  the  biliary  functions,  particularly  jaun- 
dice and  its  accompanying  phenomena. 
3.  Symptoms  resulting  from  more  or  less 
obstruction  to  the  portal  circulation.  These 
include  digestive  disorders,  due  to  congestion 
or  catarrh  of  the  mucous  membrane  lining 
the  stomach  and  intestines  ;  haemorrhage 
from  this  membrane  in  some  cases,  leading 
to  hsematemesis  and  melasna  ;  ascites,  which 
is  a  most  important  symptom  ;  enlargement 
of  the  spleen  ;  haemorrhoids  ;  congestion  of 
the  womb  in  women,  it  is  said ;  and,  in  cer- 
tain conditions,  dilatation  of  the  veins  of  the 
abdominal  wall.  4.  Symptoms  produced  by 
the  piressure  upon,  or  other  interference  tvith, 
neighbouring  structures,  of  an  enlarged  liver. 
Thus,  the  organ  not  uncommonly  extends 
upwards,  pushing  up  and  limiting  the  move- 
ments of  the  diaphragm,  and  pressing  upon 
the  lung,  hence  causing  dj'spnoea.  Or  it  may 

4  c  2 


1124      LIVEE,  DISEASES  OF 


LIVEE,  ABSCESS  OF 


compress  vessels  and  other  structures ;  or  in 
some  cases  it  even  interferes  with  the  heart's 
movements.  5.  Physical  signs.  These  indi- 
cate enlargement  or  contraction  of  the  liver ; 
changes  in  situation  or  shape  ;  changes 
in  physical  characters  ;  and  rarely  pulsa- 
tion. 6.  General  symptoms.  These  may  be 
more  or  less  independent  of  the  hepatic 
disease,  this  being  merely  a  part  of  a  general 
malady ;  or  the  liver-affection  may  give  rise 
to  pyrexia,  wasting,  and  other  symptoms 
affecting  the  system  at  large.  The  absence 
of  any  such  phenomena  is  important  in  the 
diagnosis  of  certain  affections  of  the  liver. 
Hepatic  derangements  are  supposed  to  ori- 
ginate many  general  and  remote  symptoms, 
not  obviously  connected  with  this  organ  ; 
and  some  authorities  attach  much  impor- 
tance to  these  disorders  in  the  development 
of  lithsemia  and  gout.    See  Gout. 

The  individual  diseases  of  the  liver  wUl 
now  be  discussed  in  alphabetical  order. 

Frederick  T.  Egberts. 

LIVER,  Abscess  of. — Synon.  :  Hepatic 
Abscess ;  Fr.  Abces  du  Foie ;  Ger.  Leber- 
abscess. 

Abscesses  of  the  liver  are  divisible  into 
two  classes  :  (1)  tropical  abscess ;  (2)  other 
forms  of  abscess,  including  those  resulting 
from  the  following  morbid  states  :  pytemic 
conditions,  especially  such  as  arise  from 
typhlitis  and  surgical  operations  or  affections 
about  the  rectum ;  lobular  hepatitis,  as  de- 
scribed by  Sir  Eichard  Quain  {Trans.  Path. 
Soc.  of  Loncl.  vol.  iv.  1853)  ;  suppurating 
hydatid  cysts  and  other  parasites  ;  forms  of 
traumatism,  especially  blows  on  the  liver ; 
gall-stones ;  and  pylephlebitis.  The  latter 
class  fall  to  be  considered  under  their  appro- 
priate heads.  Here  it  may  be  remarked  that, 
although  their  aetiology  and  pathology  are 
widely  different  from  those  of  tropical  abscess, 
their  diagnosis  and  treatment  are  practically 
the  same.  Tropical  abscess,  as  its  name 
implies,  usually  originates  in  tropical  or  sub- 
tropical climates ;  the  other  forms  are  not  so 
restricted. 

Tropical  Abscess  of  the  Liver. — 

Etiology. — The  association  of  abscess  of 
the  liver  with  dysentery  has  long  been 
recognised,  and  the  more  the  subject  is  in- 
vestigated the  more  constant  is  this  associa- 
tion found  to  be.  So  much  is  this  the  case 
that  some  recent  writers  incline  to  regard 
the  terms  '  tropical  abscess  '  and  '  dysenteric 
abscess  '  of  the  liver  as  synonymoiis.  With- 
out going  quite  this  length,  it  may  safely  be 
asserted  that  in  75  per  cent,  of  cases  of 
hepatic  abscess  a  history  of  some  degree  of 
dysentery- — not  necessarily  of  a  very  urgent 
character — can  be  elicited.  It  must  be  recog- 
nised, however,  that  in  this  association  the 
order  of  events  is  not  always  the  same : 
usually  the  dysentery  is  antecedent  to  the 
hepatitis ;  sometimes  the  diseases  are  co- 


incident ;  more  rarely  the  hepatitis  precedes 
the  dysentery;  and  in  not  a  few  cases  the  two 
conditions  alternate.  The  advocates  of  the 
aetiological  identity  of  the  two  diseases  sug- 
gest that  in  a  proportion  of  cases  in  which 
dysentery  is  not  a  feature  either  before, 
during,  or  after  the  occurrence  of  abscess,  the 
pathological  drama  has  not  been  played  out. 
They  argue  that,  just  as  dysentery  may  exist 
without  hepatitis,  hepatitis  may  exist  without 
dysentery.  Whatever  may  be  the  exact 
relationship  between  these  diseases — a  rela- 
tionsliip  succinctly  expressed  by  the  term 
'  hepatic  dysentery,'  devised  by  the  clinical 
acumen  of  Annesley  long  before  there  was 
much  theorising  in  the  modern  sense — it  is 
certainly  a  very  intimate  one,  and  one  which 
should  always  be  borne  in  mind  in  the 
diagnosis  of  hepatic  abscess,  as  well  as  in  the 
prognosis  of  dysentery ;  and  it  should  also  be 
borne  in  mind  that  the  abscess  may  not 
develop  till  months  after  the  dysentery  has 
been  recovered  from,  and  the  patient  perhaps 
has  left  the  endemic  area. 

The  most  potent  circumstance  in  predis- 
posing to  hepatic  abscess  is  residence  in  a 
hot  climate,  more  especially  if  the  heat  is 
combined  with  humidity  and  malaria.  There 
are  exceptions,  but,  speaking  generally,  lia- 
bility to  this  form  of  abscess  increases  pari 
passu  with  these  conditions.  Intemperance 
in  eating  and  drinking  ;  lazy,  luxurious 
habits ;  bad  food ;  hardship  and  exposure, 
sucli  as  are  incident  to  a  soldier's  life  in  time 
of  war ;  hot,  close,  and  overcrowded  barracks ; 
and  unhygienic  conditions  in  general  have  a 
marked  though  secondarily  predisposing  in- 
fluence. Men  are  more  subject  to  it  than 
women,  adults  than  youths ;  children  seem 
to  enjoy  almost  an  absolute  immunity.  Eace 
has  undoubtedly  some  influence,  but  how  it 
operates — whether  in  consequence  of  pecu- 
liarities of  habit,  acclimatisation,  or  specific 
racial  idiosyncrasies — has  not  been  adequately 
determined.  It  is  certain  that  liver-abscess  is 
much  more  common  in  Europeans  frequent- 
ing hot  climates  than  in  the  natives. 

Among  the  circumstances  which  determine 
the  formation  of  abscess  in  persons  predis- 
posed, either  by  dysenteric  hepatitis,  or  by 
those  subtle  and  as  yet  unformulated  physio- 
pathological  changes  in  the  liver-tissue  asso- 
ciated with  life  in  the  tropics,  are,  above  all,, 
chills  of  the  surface  such  as  arise  from  rapid 
alternations  of  heat  and  cold,  from  sitting  in 
draughts  in  wet  clothes,  from  bathing  in  cold 
water,  or  sleeping  without  adequate  clothing. 
A  blow  on  the  liver,  a  bout  of  drinliing,  or 
a  surfeit,  is  often  the  starting-point  of  the 
disease. 

Anatomical  Characters  aud  Patho- 
logy.— Tropical  abscess  of  the  hver  may  be 
single  or  multiple,  and  it  may  vary  in  size 
from  a  minute  collection  of  pus  to  an 
enormous  sac  containing  many  poimds  of 
fluid,  and  occupying  a  large  extent  of  the 
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liver.  "When  a  section  of  a  liver  in  an  in- 
cipient state  of  sui^jraration  is  made,  one 
Of  more  circular  patches,  greyish-yellow  or 
otherwise  altered  in  colour,  and  surrounded 
by  an  area  of  congestion,  are  revealed.  Ab- 
scess is  formed  by  the  breaking  down  of  one 
of  these  patches,  liquefaction  commencing  in 
the  centre.  Frequently  two  or  more  neigh- 
bouring patches  coalesce.  When  the  abscess 
has  attained  any  size  its  walls  are  found  to 
be  very  irregular,  their  inner  surface  being 
coated  usvially  with  a  yellowish,  tenacious 
2)urulent  material  lying  on  a  thin  zone  of 
more  or  less  infiltrated  liver-tissue  —  the 
abscess  sac — which  in  its  turn  is  surrounded 
by  a  hyperiemic  zone ;  beyond  this  the  liver- 
tissue  may  be  fairly  healthy.  Around  and, 
so  to  speak,  in  the  walls  of  the  principal 
focus  of  suppuration  a  number  of  minute 
abscesses  may  form,  and  it  is  by  the  bursting 
of  these  into  the  main  cavity,  and  the  necrosis 
of  pieces  of  intervening  tissue,  as  well  as  by 
the  slower  process  of  purulent  and  molecular 
disintegration  of  its  walls,  that  the  cavity 
enlarges.  The  contents  vary  considerably : 
usually  they  are  of  a  chocolate-brown  colour, 
and  have  a  thick,  gummy  consistence  tending 
to  become  gelatinous  on  cooling.  The  odour 
too  is  peculiar.  Not  infrequently  lumps  of 
necrosed  liver-tissue  or  clots  of  blood  are 
foimd  floating  in  the  fli^id,  which  may  also 
be  streaked  with  blood,  bile,  or  a  j-ellow, 
mucoid-looking  piis  of  a  paler  colour.  Occa- 
sionally the  pus  is  more  fluid,  and  may  have 
the  appearance  of  ordinary  laiidable  pus ; 
rarely  it  is  thin,  watery,  or  grumous.  It 
freqiiently  contains  micro-organisms,  but  in 
not  a  few  instances  the  bacteria  of  pus  are 
absent.  It  is  further  characterised  in  a 
certain  proportion  of  cases  by  the  presence 
of  a  protozoic  organism — the  aviceba  coli. 
This  parasite  consists  of  a  minute  mass  of 
jilastic  protoplasm,  divisible  into  an  imper- 
fectly defined  and  granular  endosarc,  and  a 
homogeneous  and  very  pelliicid  ectosarc.  At 
low  temperatures  the  amoeba  ceases  to  move, 
and  assumes  a  globular  form,  having  a  dia- 
meter equal  to  about  that  of  three  or  four 
blood-corpuscles.  At  the  temperatiure  of  the 
body  it  exhibits  active  and  characteristic 
amoeboid  movements.  It  is  readily  detected 
by  a  magnifying  power  of  from  80  to  100 
diameters,  especially  if  the  amceboid  move- 
ments are  encouraged  by  slightly  warming 
the  slide.    See  Entozoa. 

When  the  abscess  is  single  its  most  usual 
situation  is  towards  the  back  part  of  the 
right  lobe,  but  it  may  occupy  the  left  lobe  or 
any  other  part  of  the  gland.  When  abscesses 
are  nvunerous,  they  are  scattered  throughout 
the  liver,  especially  near  the  peritoneal  sur- 
faces. 

Death  may  occur  before  the  abscess 
ruptm'es  ;  rarely  it  becomes  encysted  or 
absorbed  ;  usually  it  makes  its  way  to  the 
surface  of  the  organ  and,  after  adhesions 


have  been  formed  between  opposing  serotts 
surfaces,  opens  on  the  surface  of  the  body  or 
into  some  of  the  neighboiuring  viscera.  The 
most  usital  direction  in  which  ruj)ture  occurs 
is  into  the  right  lung,  next  in  frequency  the 
intestinal  tract,  less  frequently  the  surface  of 
the  body,  and  rarely  into  the  pleural  or  j^eri- 
toneal  cavities  or  into  the  pericardium,  gall- 
bladder, inferior  vena  cava,  or  calyx  of  the 
right  kidney.  Ruptm-e  into  the  pericardium 
or  vena  cava  is  necessarily  and  speedily 
fatal,  but  in  a  case  recently  recorded  by  Mr. 
Hulke  recovery  followed  surgical  interference 
after  a  hepatic  abscess  had  opened  into  the 
peritoneum.  Recovery  may  speedily  ensue 
after  rupture  of  the  abscess,  more  especially 
if  it  opens  into  the  lung  or  intestinal  canal ; 
but  in  this  event,  in  the  majority  of  instances, 
the  necrotic  process  is  not  arrested,  and  the 
patient  sinks  after  perhaps  a  long  illness. 
Recovery  after  siu"gical  operation,  even  in 
the  case  of  very  large  abscess,  is  often  re- 
markably rapid,  a  great  cavity  of  many 
ounces  capacity  healing  up  perhaps  in  a  week 
or  two. 

Of  the  intimate  pathology  of  hepatic 
abscess  little,  if  anything,  is  known.  By 
the  discovery  of  the  amceba  coli  in  connexion 
with  this  disease  and  dysentery,  the  question 
seems  to  have  entered  on  a  promisinj;^  field. 
Kartulis,  and  more  recently  Osier,  Council- 
man, and  Lafleur  have  shown  that  this  para- 
site is  present  in  a  form  of  dysentery,  cha- 
racterised by  its  peculiar  obstinacy  and 
tendency  to  relapse,  and  which  has  been 
named  amoehic  dijsenterij.  Moreover,  the 
latter  observers  have  shown  that  the  amceba 
not  only  occiu-s  in  the  dysenteric  and  he- 
patic discharges,  but  also  penetrates  deep 
into  the  bases  of  the  dysenteric  ulcers,  and 
into  the  tissues  smrounding  hejiatic  abscess. 
These  circumstances,  to  say  the  least,  are 
significant.  Moreover,  the  amoeba  has  been 
found  in  dysentery  and  in  liver-abscess  in 
India  (Hehir),  in  Africa,  in  Emope,  and  in 
America.  That  it  is  not  invariably  patho- 
genic is  proved  by  its  being  sometimes  present 
in  the  healthy  faeces  of  apparently  healthy 
individuals,  so  that  it  has  yet  to  be  shown 
that  it  is  the  real  caitse  of  these  diseases, 
and  not  merely  an  occasional  epi-pheno- 
menon. 

With  reference  to  the  association  of  dysen- 
tery and  hepatic  abscess,  it  ought  to  be  men- 
tioned that  in  some  epidemics  of  dysentery 
abscess  is  of  more  frequent  occm-rence  than 
in  others,  and  this  has  been  remarked,  not 
only  in  epiidemics  in  the  tropics,  but  in 
epidemics  occtu-ring  in  Europe.  In  many  of 
the  latter  hepatic  abscess  is  almost  imknown, 
but  in  others  it  is  not  so  rare,  as  in  the  Dublin 
eijidemic  of  1818.  Manifestly  there  is  a 
specific  element  common  to  certain  types  of 
dysenterj'  and  hepatic  abscess ;  but  what  this 
is,  and  how  it  operates,  has  not  been  deter- 
mined.   At  one  time  it  was  held  that  the 
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abscess  was  caused  by  the  absorption  of  pus 
by  the  portal  vein  from  the  dysenteric  ulcers, 
and  from  suppurating  phlebitis  which  was 
supposed  to  be  present  in  the  intestinal 
radicles  of  that  vessel.  But  no  such  phlebitis 
was  demonstrated;  and,  moreover,  it  was 
shown  that  the  hepatitis  may  precede  the 
dysentery,  and  therefore  could  not  be  caused 
by  it.  Further,  as  hepatic  abscess  is  by  no 
means  a  frequent  sequela  of  gastric  ulcer,  of 
typhoid  fever,  or  of  tubercular  or  malignant 
ulceration  of  the  intestine,  the  ulceration  of 
the  bowel  in  dysentery  cannot  per  se  be 
regarded  as  the  cause  of  tropical  abscess  of 
the  liver. 

Symptoms. — Sometimes  these  are  fairly 
acute,  but  in  the  great  majority  of  cases  they 
are  of  an  extremely  subdued  and  insidious 
character,  so  much  so  that  sometimes  the 
first  intimation  of  the  presence  of  abscess  in 
the  liver  is  its  rupture  into  the  lungs  or  intes- 
tine, and  a  discharge  of  the  pesuliar  chocolate- 
coloured  pus.  Very  often  the  symptoms 
amount  to  Httle  more  than  feelings  of  ill- 
health,  vague  uneasiness  about  the  region  of 
the  liver,  and  a  state  of  low  irregular  feverish- 
ness.  Temperature  in  the  morning  may  be 
but  slightly  if  at  all  above  the  normal,  rising 
during  the  day  to  101°  or  102° ;  or  there  may 
be  spells  of  complete  apyrexia  or,  occasionally, 
of  smart  fever.  Profuse  sweating,  particu- 
Tarly  during  sleep,  is  generally  very  marked. 
Shght  feelings  of  chilliness  occur  from  time  to 
time,  and  in  a  few  cases  smart  rigors  are  met 
with  ;  but  too  much  importance  must  not  be 
attached  to  their  absence.  The  complexion 
may  be  muddy,  and  the  sclerse  shghtly  icteric ; 
the  urine,  though  often  loaded  and  dark,  is 
seldom  icteric,  and  marked  jaundice  is  rare. 
The  temper  is  generally  very  irritable,  and  the 
spirits  dex^ressed.  The  tongue  is  sometimes 
coated ;  at  other  times  it  is  clean.  Appetite  is 
usually  poor ;  but  occasionally  it  is  fairly  good. 
Vomiting  may  occur,  especially  if  the  left  lobe 
of  the  liver  is  involved.  The  bowels  may  be 
confined  ;  generally  they  are  loose  or  irregu- 
lar, often  dysenteric.  A  short  dry  cough  and 
some  dyspnoea  are  not  uncommon.  The 
decubitus  is  usually  dorsal  or  on  the  right 
side.  In  some  cases  pain  of  a  cutting  cha- 
racter in  the  region  of  the  liver  is  a  distressing 
symptom,  and  is  regarded  as  evidence  of  peri- 
hepatitis, and  the  formation  of  adhesions  be- 
tween the  peritoneal  surfaces.  In  other  cases 
the  pain  is  of  a  very  subdued  type — more  a 
sense  of  weight  and  uneasiness ;  but  it  is  usually 
intensified  by  pressure  or  percussion  or  smart 
compression,  and  it  is  often  observed  that 
percussion  over  the  lower  part  of  the  abdomen 
may  cause  pain  not  where  the  blow  falls,  but 
in  the  region  of  the  liver.  Firm  pressure  on 
the  liver  often  gives  rise  to  a  feehng  of  nausea 
or  faintness.  Pain  in  the  right  shoulder  or 
scapula  is  one  of  the  classic  symjjtoms  of 
hepatic  abscess,  and  is  regarded  as  an  indica- 
tion that  the  mischief  is  in  the  neighbourhood 


of  the  diaphragm.  The  abdomen  is  gene- 
rally on  inspection  seen  to  be  motionless 
and  full.  The  Hver  is  enlarged,  but  not 
always  to  a  great  extent ;  the  enlargement 
may  be  upwards,  a  more  significant  sign  than- 
when  it  is  enlarged  in  a  downward  direction. 
There  may  be  a  general  bulging  of  the  right 
hypochondrium,  and  obliteration  of  some  part 
of  one  or  two  intercostal  spaces,  with  a  degree 
of  oedema  or  even  redness  of  the  integuments. 
In  wasted  patients  with  normal  livers  the 
epigastrium  should  be  scaphoid  when  they  are 
lying  down,  but  in  abscess  of  the  liver  it  is 
often  flat  or  even  bulging,  and  this  is  more 
apparent  when  the  patient  is  made  to  stand 
up  ;  this  appearance,  with  fever  and  tender- 
ness, is  always  a  suspicious  symptom.  Friction 
or  crepitation  may  be  heard  at  some  part  of 
the  base  of  the  right  lung;  the  presence  of 
these  indicates  proximity  of  the  abscess  to  the 
diaphragm ;  and  if,  in  addition,  the  amoeba 
coli  is  found  in  the  sputum — as  Councilman 
and  Lafleur  have  pointed  out — rupture  of  the 
abscess  into  the  lung  is  impending.  When, 
this  occurs,  a  thick,  gummy,  chocolate-browrL 
pus— quite  pathognomonic  in  appearance,  and 
yielding  the  reactions  of  bile  when  tested, 
chemically,  and  exhibiting  granular  and  de- 
generated liver-ceUs  under  the  microscope — 
is  brought  up.  In  consequence  of  the  per- 
sistent coughing  after  the  abscess  has  opened . 
and  partially  emptied,  there  may  be  much 
haemorrhage  from  its  walls,  and  a  very  bloody 
sputum ;  so  much  so  that  the  great  bulk  of 
the  expectoration  is  blood,  with  here  and  there 
oiily  a  streak  or  pellet  of  the  chocolate-brown 
pus.  This  appearance  is  very  apt  to  deceive 
the  unwary,  and  to  lead  to  a  diagnosis  of 
pulmonary  haemoptysis.  The  stethoscope 
may  detect  approximately  the  point  of  en- 
trance of  the  abscess  into  the  lung,  and  oc- 
casionally it  reveals  peculiar  and  very  loud, 
bruits,  synchronous  with  the  pulse,  some- 
where about  the  upper  border  of  the  hepatic 
area,  and  sometimes  of  a  to  and  fro  character. 
These  bruits  probably  arise  from  a  to  and  fro 
play  of  air  out  of  and  into  a  partially  empty 
but  uncollapsed  abscess-sac  through  a  narrow 
sinus,  and  are  produced  by  the  jog  communi- 
cated to  the  inflated  abscess-sac  by  the  sys- 
tole of  the  ventricles.  Should  the  abscess 
open  into  the  bowel  there  may  be  one  or  two 
loose  stools  of  a  similar  chocolate-brown  cha- 
racter; and  in  a  case  of  suspected  abscess  of 
the  Hver  the  physician  ought  always  to  bear 
this  in  mind,  and  inspect  any  loose  motions 
reported  to  him.  Eupture  into  the  stomach 
may  be  followed  by  vomiting;  if  into  the  peri- 
cardium or  peritoneum,  by  sudden  collapse. 

Diagnosis. — This  is  often  a  matter  of  great , 
difficulty,  even  to  the  most  experienced,  and 
at  times  only  to  be  settled  by  the  develop- 
ment of  events,  or  the  use  of  the  aspirator. 
An  excellent  rule  for  the  practitioner  in. 
countries  in  which  hepatic  abscess  is  en- 
demic is  as  foUows :  Whenever  persistent 


LIVER,  ABSCESS  OF 


1127 


ill-health  is  associated  with  a  low  degree  of  | 
fever,  and  symptoms — no  matter  how  trifling  ! 
—referred  to  the  abdomen,  which  cannot 
be  readily  accounted  for,  suspect  abscess  of 
the  liver,  and  examine  the  organ  daily  with 
this  possibOity  in  view,  and  inquire  carefully 
for  a  history  of  dysentery.  It  must  be  borne 
in  mind,  too,  that  the  dysentery  may  have 
been  very  trifling,  called  perhaps  diarrhcea, 
and  that  it  may  have  occuired  several  months 
before  the  health  began  to  break  do-mi.  The 
significance  of  enlargement  of  the  liver, 
localised  hepatic  sweUing,  pain,  tenderness,  a 
fixed  and  motionless  abdomen,  rigors,  and  a 
hectic  temperatiire  following  dysentery  can 
hardly  be  misunderstood.  But  it  is  seldom 
that  in  the  early  and  more  hopeful  stages  of 
abscess  the  indications  are  so  unequivocal; 
indeed  it  may  be,  and  often  is,  entirely  over- 
looked, and  not  discovered  until  it  has  burst 
into  Ivmg  or  bowel,  or  until  it  is  found  on  the 
^ost-mortem  table.  The  presence  of  pneu- 
monic crepitiis  about  the  base  of  the  lung  in 
liver  cases  is  often  misinterj)reted ;  rightly 
understood,  it  is  a  most  valuable  confirmatory 
sign,  especially  if  it  is  limited  to  a  small 
patch.  Sometimes  the  periodicity  of  the 
fever,  and  the  severity  of  the  rigors,  and 
regular  procession  of  pyrexia  and  diaphoresis 
in  hepatic  abscess,  lead  to  a  diagnosis  of 
ague ;  but  the  impotence  of  quinine  to  cure 
the  fever,  and  the  absence  of  the  plasmodium 
malarijE  in  the  blood,  and  of  splenic  enlarge- 
ment— which  is  nearly  always  present  when 
the  liver  is  aflected  in  malarial  hepatitis,  and 
which  rarely  if  ever  ends  in  abscess  (Kelsch 
and  Kiener)  —  ought  to  awake  suspicion. 
When  in  a  malarial  subject  there  is  a  his- 
tory of  dysentery,  and  both  liver  and  spleen 
are  enlarged,  diagnosis  in  the  early  stage  of 
hepatic  abscess  is  nearly  impossible  without 
the  aid  of  the  aspirator.  In  any  case  where 
grave  doubt  exists,  where  fever  is  persisting, 
and  the  patient  is  manifestly  losing  ground, 
exploration  with  a  medium-sized  aspirator- 
needle  must  not  be  delayed.  This  trifling 
operation,  if  attended  with  any  risk,  is  infi- 
nitely less  dangerous  than  procrastination. 
With  proper  precautions  it  is  not  a  dangerous 
proceeding;  so  far  from  doing  harm  it  has 
often  a  markedly  curative  effect  in  cases  of 
hepatitis,  even  when  there  is  well-marked 
local  bulging.  As  an  encouragement  to  early 
recourse  to  the  aspirating  needle,  it  ought  to 
be  borne  in  mind  that  hectic  may  occur  in 
hepatitis  before  the  formation  of  pus,  and 
even  in  cases  in  which  pus  never  does  form ; 
and  the  whole  trouble  which  otherwise  might 
have  ended  in  abscess  may  rapidly  subside 
after  exploratory  needling.  In  exploring  the 
liver  with  the  aspirator,  in  the  absence  of 
definite  localising  indications,  the  needle 
ought  to  be  entered  in  the  first  instance 
about  the  seventh  or  eighth  interspace  in  the 
anterior  axillary  line ;  if  pus  is  not  found 
here,  a  second  and  third  puncture  should  be 


made,  the  needle  being  driven  in  to  its  full 
extent  if  necessary,  in  front  just  below  the 
ribs  a  httle  to  the  inside  of  the  nipple-line, 
and  again  behind  in  a  line  with  the  angle  of 
the  scapula  well  below  the  edge  of  the  lung. 

Prognosis. — It  is  impossible  in  the  present 
state  of  medical  knowledge  to  say  how  dysen- 
teric hepatitis  may  terminate,  whether  in 
resolution  or  abscess.  Should  the  latter  form, 
provided  it  is  single  and  opened  soon  and 
effectually  drained,  the  prognosis  is  fairly 
good  ;  quite  50  per  cent,  recover.  If  left  too 
long  or  allowed  to  open  of  itself,  the  prognosis 
is  bad,  though  by  no  means  hopeless.  If  two 
or  more  abscesses  are  present,  the  chances  of 
recovery  are  proportionately  diminished ;  and 
if  there  are  many  suppurating  points  scat- 
tered thi-ough  the  Uver,  death  is  inevitable. 
If  after  operation  the  temperature  quickly 
becomes  normal  and  keeps  so,  prognosis  is 
favourable ;  but  if,  on  the  other  hand,  after 
operation  there  is  a  distinct  evening  rise  and 
a  continuance  of  the  hectic,  the  worst  may  be 
apprehended. 

Treatment. — Hepatitis  threatening  ab- 
scess ought  to  be  treated  by  absolute  rest  in 
bed,  low  diet,  and,  in  the  absence  of  diarrhoea 
or  dysentery,  saline  aperients,  such  as  sul- 
phate of  sodium.  The  right  side  ought  to  be 
covered  with  a  large,  hot,  frequently  renewed 
poultice,  a  foot  in  breadth  and  three  feet  in 
length,  and  which  should  pass  from  beyond 
the  middle  line  behind  to  beyond  the  middle 
line  m  front.  If  there  is  dysentery,  a  thirty- 
grain  dose  of  ipecacuanha  should  be  given, 
and  repeated  as  in  ordinary  dysentery  {see 
Dysentery).  In  the  absence  of  intestinal 
trouble,  chloride  of  ammonium  in  twenty- 
grain  doses  every  six  hours  is  sometimes 
exhibited  with  advantage.  Qmnine  is  indi- 
cated in  malarial  complications. 

Symptoms  not  improving,  exploration 
with  the  aspirator  must  not  be  too  long 
delayed.  If  pus  is  found,  the  abscess  should 
be  opened  forthwith,  thoroughly  drained, 
and  treated  on  Listerian  principles.  The 
difi'erent  methods  of  operating  do  not  fall  to 
be  considered  here,  but  it  may  be  remarked 
that  in  no  surgical  affection  is  it  more 
necessary  to  observe  the  grand  sm-gical 
principles  of  early  opening,  free  drainage, 
and  perfect  asejisis.  By  these  means  of  late 
years  the  mortahty  in  this  affection  has 
been  enormously  reduced,  and  a  diagnosis 
of  Uver-abscess  is  now  no  longer  to  be  re- 
garded, as  it  was  in  former  days,  as  almost 
tantamount  to  sentence  of  death.  The 
opinion  of  the  physician  is  sometimes  asked 
as  to  the  propriety  of  making  an  external 
opening,  in  the  case  of  an  abscess  discharging 
through  the  limgs  or  intestinal  canal,  or  from 
an  inefficient  sinus  in  the  walls  of  the  chest 
or  abdomen.  A  good  rule  to  observe  in  such 
a  case  is  this :  If  the  patient  is  improving, 
fever  absent,  and  discharge  lessening,  do  not 
counsel  interference ;  if,  on  the  other  hand, 


1128       LIVEE,  ABSCESS  OF 


LIVEE,  ALBUMINOID  DISEASE  OF 


hectic  persists,  the  discharge  increases  or 
does  not  diminish  materially,  and  the  patient 
continues  to  lose  ground,  advise  operation. 
If  there  be  doubt  about  which  course  to 
advise,  recommend  change  of  air,  which  has 
sometimes  a  wonderful  influence  in  waver- 
ing cases  in  inducing  healing.  Should  fever 
and  ill-health  persist  after  the  abscess  has 
been  freely  drained,  and  the  drain,  though 
effective,  give  vent  to  very  little  discharge, 
suspect  the  presence  of  a  second  abscess, 
and  advise  further  exploration,  and — if  pus 
is  found — further  operation.  Eecovery  has 
followed  after  several  abscesses  have  been  so 
treated  in  the  same  individual.  If  the  tem- 
perature keeps  up  after  aU  abscesses  have 
been  opened,  and  discharge  from  the  drainage 
tube  is  profuse,  it  is  an  indication  that  the 
necrotic  process  is  stiU  going  on  in  the  liver ; 
the  prognosis  is  then  most  unfavourable. 
Gangrene  sometimes  sets  in  around  the 
operation-wound,  and  is  almost  invariably 
fatal. 

When  pus  has  formed,  the  diet  ought  to 
be  fairly  liberal ;  but  overfeeding  and  over- 
stimulation are  under  aU  circumstances  to 
be  carefully  avoided. 

Pateick  Manson. 

LIVER,  Albuminoid  Disease  of. 
8ynon.  :  Waxy  Liver ;  Lardaceous  Liver  ; 
Ff.  Degenerescence  Amylo'ide  duFoie  ;  Ger. 
Amyloide  Entartung  der  Leber. 

Definition. — A  disease  characterised  by 
painless,  more  or  less  considerable,  enlarge- 
ment of  the  hver ;  due  to  the  existence  in  its 
structure  of  a  peculiar  homogeneous  sub- 
stance, the  exact  nature  of  which  is  not 
known,  but  which  has  a  marked  relation 
to  certain  cachexias  and  constitutional  mala- 
dies. 

^Etiology. — Albuminoid  disease  of  the 
liver  occurs  in  association  with  constitu- 
tional syphiHs  and  diseases  attended  with 
protracted  suppuration,  or  other  protracted 
exhausting  discharges.  It  has  occasionally 
been  found  with  chronic  bone-disease,  more 
especially  of  the  spine,  without  evidence  of 
any  adequate  discharge ;  and  it  is  known  to 
occur  occasionally  in  new-growths,  more  par- 
ticularly in  the  liver.  It  has  been  noticed  in 
connexion  with  chronic  dysentery,  but  the 
records  of  the  Seamen's  Hospital  do  not  con- 
firm such  association.  In  many  cases  of 
chronic  ague,  with  marked  cachexia,  which 
have  been  admitted  into  the  hospital  just 
named,  there  was  an  enlarged  hard  hver, 
pointing  to  albuminoid  change ;  but  there  was 
probably  in  these  cases  the  superaddition  of 
syphilitic  taint.  Eokitansky  speaks  of  the 
disease  as  congenital  in  children  born  of 
syi^hilitic  parents. 

Anatomical  Chaeactees. — The  liver  has 
its  normal  shape ;  is  more  or  less  enlarged, 
sometimes  to  such  an  extent  as  to  fill  the 
greater  part  of  the  abdominal  cavity ;  and  is 


firm,  resistant,  and  inelastic,  with  a  smooth, 
glistening  surface.  The  organ  cuts  Like 
bacon,  hence  the  name  '  lardaceous.'  The 
cut  surface  is  a  translucent  grey,  like  gela- 
tine or  boiled  sago,  or,  in  advanced 
pecuhar  subdued  red,  like  that  of  raw  ham ; 
but  sometimes  it  is  yellowish  or  speckled, 
the  hver  being  ansemic  and  often  fatty  also. 
From  the  incised  veins  a  httle  pale  blood 
usually  oozes.  The  appUcation  of  solution 
of  iodine  to  the  cut  surface  causes  change 
of  coloiu:,  which  has  been  described  as  red- 
dish-brown, mahogany -brown,  or  walnut,  by 
different  observers.  For  microscopical  ex- 
amination, a  weak  solution  of  methyl-aniline 
violet  is  at  once  delicate  and  distinctive. 
Supposing  a  lobule  of  the  liver  to  be  divided 
into  three  zones,  the  characteristic  iodine  or 
other  stain  will  be  seen,  in  less  advanced 
stages  of  the  disease,  to  be  limited  to  the 
middle  zone,  where  the  hepatic  artery  is 
distributed  ;  the  vessels  and  cells  here  being 
filled  vidth  the  new  material,  which  after- 
wards may  extend  so  as  to  implicate  the 
entire  lobule.  ■  The  structures  invaded  by  the 
new  material  have,  in  a  section  examined 
microscopically,  a  lustrous,  transparent,  and 
somewhat  swollen  appearance.  When  the 
entire  lobule  is  affected,  the  aspect  is  homo- 
geneous. The  appearance  of  an  albuminoid 
liver  may  be  modified  by  the  co-existence  of 
fatty  change,  or  cirrhosis,  or  syphihtic  dis- 
ease. The  spleen  is  generally,  and  the  kid- 
neys are  not  infrequently,  implicated. 

Symptoms. — Palpation,  in  marked  cases  of 
albmninoid  disease  of  the  liver,  will  readily 
detect  a  large,  hard,  resistant  tumour,  having 
the  normal  outlines  of  this  organ;  the  smooth- 
ness of  its  surface  ;  and  the  extent  to  which 
it  encroaches  upon  the  abdominal  cavity. 
Pressure  does  not  elicit  any  tenderness,  nor 
is  there  usually  any  pain ;  at  most,  in  ad- 
vanced cases,  there  is  only  a  sense  of  tension 
and  fulness,  as  in  other  hepatic  enlarge- 
ments. The  painless  nature  of  the  tumour 
is  distinctive.  The  disease  does  not  interfere 
with  the  portal  circulation,  and  does  not 
therefore  directly  cause  ascites.  When  this 
occurs,  it  is  the  result  of  general  cachexia, 
induced  by  the  constitutional  malady,  and 
perhaps  by  associated  renal  complication. 
The  dropsy  generally  affects  the  legs  in  the 
first  instance,  and  afterwards  the  serous 
cavities,  and  is  not  a  prominent  symptom 
unless  the  kidneys  are  implicated.  In  this 
case  the  urine  is  usually  of  low  specific 
gravity  and  albuminous,  and  the  anaemia 
very  marked.  The  system  of  bile-ducts  not 
being  obstructed  by  the  disease,  there  is  no 
jaundice  ;  or  if  this  occur,  which  is  a  rare 
event,  it  is  from  pressure  on  the  duct 
externally  by  enlarged  lymphatic  glands. 
The  evacuations  are,  however,  frequently 
of  a  pale  yellow,  and  at  times  of  a  clayey, 
colour,  which  may  be  accounted  for  by  the 
extensive  impairment  of  secreting  structure, 
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and  the  consequent  secretion  of  a  poor, 
colourless  bile.  A  lardaceous  state  of  the 
spleen  is  a  frequent  accompaniment  of  the 
liver  affection,  and  gives  rise  to  increased 
volume  and  hardness  of  the  organ.  Vomiting, 
without  the  usual  indications  of  gastric  de- 
rangement, such  as  furred  tongue,  and  diar- 
rhoea, are  symptoms  not  uncommon  in 
advanced  cases,  and  are  due,  according  to 
Frerichs,  to  the  implication  in  the  disease 
of  the  vessels  and  viUi  of  the  stomach  and 
intestines. 

Diagnosis. — The  peculiar  features  of  the 
enlargement,  its  painless  character,  the  con- 
currence of  the  constitutional  maladies 
already  noticed,  especially  if  with  implica- 
tion of  spleen  and  kidneys,  will  distinguish 
an  albuminoid  liver  from  other  kinds  of 
hepatic  enlargement.  If  there  be  associated 
cirrhosis  or  syphilitic  disease,  the  diagnosis 
will  be  difficult ;  but,  as  Bamberger  remarks, 
an  error  will  not  be  of  moment  as  regards 
prognosis  and  treatment. 

Prognosis  and  Duration. — The  disease 
may  run  on  for  months  or  even  years,  but 
it  generally  proves  fatal,  either  by  inter- 
current affections,  or  by  ansEmia,  general 
dropsy,  and  esliaustion,  such  result  being 
more  rapidly  determined  when  the  kidneys 

_  Involved. 

Treatment. — It  is  more  than  probable 
from  the  records  of  cases  of  late  years,  that 
if  the  discharge  which  produces  it  can  be 
arrested — by  the  removal  of  diseased  bone, 
for  example,  or  the  limb  in  cases  of  joint- 
disease — the  abnormal  product  in  lardaceous 
disease  may  be  re-absorbed  and  the  disease 
cured.  Surgical  measures,  therefore,  directed 
towards  the  closing  of  sinuses,  or  the  stoppage 
of  any  discharge  that  may  be  present,  are  of 
the  first  importance.  But  there  are  many 
cases — in  advanced  phthisis,  for  examj^le, 
where  the  position  of  the  disease  is  a  bar  to 
treatment,  or  in  syphilis,  in  which  we  are  as 
yet  quite  in  ignorance  of  the  reason  of  the 
production  of  the  morbid  deposit — where 
the  only  treatment  that  can  avail  must  be 
directed  especially  to  the  associated  cachexia. 
Whether  this  be  syphilitic  or  strumous,  the 
preparations  of  iodine  are  indicated :  the 
iodide  of  jiotassium,  the  tinctm'e  of  iodine,  or, 
where  the  anaemia  is  marked,  iodine  in  com- 
bination with  iron.  The  syrup  of  iodide  of 
iron  in  drachm  doses,  three  times  a  day,  has 
firoved  usefiil,  if  not  m  reducing  the  tiunour, 
at  least  in  improving  the  general  condition 
of  the  patient.  The  iodine  mineral  springs, 
as  Woodhall  Spa,  Kreuznach,  Adelheidsquelle, 
Ac,  are  indicated,  although  they  contain  but 
infinitesimal  doses  of  iodine  and  bromine. 
The  baths  of  Aix-la-Chapelle,  Ems,  and  Weil- 
bach  have  each  had  its  supporters  in  the 
treatment  of  this  malady.  Chloride  of  am- 
monimn,  in  ten  to  twenty  grain  doses,  three 
times  a  day,  continued  for  some  time,  has  been 
found  to  be  efficacious  in  reducing  large  hard 


livers  (Budd,  Begbie,  Stewart).  The  general 
therapeutical  indications  are  pm-e  air  ;  plain 
nourishing  diet;  the  regulated  use  of  alcoholic 
stimulants  ;  and  adequate  protection  of  the 
skin  by  warm  clothing  and  other  measures. 
Stephen  H,  Ward.  James  F.  Goodhart. 

LIVER,  Apoplexy  of. — By  this  is 
meant  haemorrhage  into  the  liver,  in  the  form 
either  of  isolated  patches  of  extravasation  or 
of  general  effusion,  the  whole  of  the  hepatic 
parenchyma  being  converted  into  a  dark-red 
pulpy  mass.  This  affection  is  rarely  met 
with  in  this  country,  but  has  been  often  ob- 
served abroad  in  warm  climates  and  malarious 
districts,  as  a  result  of  disease  of  the  liver,  or 
prolonged  and  intense  congestion.  It  occurs 
also  in  some  cases  of  scurvy.  Abercrombie 
believed  that  the  puerjieral  condition  pre- 
disposed to  hepatic  apoplexy.  It  has  been 
observed  also,  according  to  Frerichs,  in  some 
new-born  infants  after  long  labours,  and  in 
cases  of  this  kiad  it  is  usually  associated  with 
pulmonary  atelectasis.  A  rapidly  fatal  case 
of  hepatic  apoplexy  was  reported  by  Andral, 
in  which  there  were  no  indications  of  any 
efficient  cause  of  the  haemorrhage  {Clin. 
Med.,  3rd  ed.  t.  ii.  p.  259).  Extravasation 
of  blood  into  the  substance  of  the  liver,  to- 
gether with  a  pulj)y  condition  of  more  or  less 
of  the  parenchyma,  may  be  produced  by  the 
application  of  violence  to  the  hepatic  region. 

Symptoms. — The  symptoms  that  have  been 
observed  in  cases  of  hepatic  apoplexy  are  pain 
in  the  right  hypochondriac  region,  and  exces- 
sive tenderness ;  jaundice  ;  bilious  vomiting  ; 
meltena ;  a  cold  and  bloodless  condition  of 
the  skin  of  the  face  and  limbs  ;  and  in  some 
cases  syncope. 

This  affection  is  almost  invariably  fatal 
when  associated  with  previous  disease  of  the 
liver,  or  with  extensive  laceration. 

W.  Johnson  Smith. 

LIVER,  Atrophy  of,  Acute  Yellow. 

Synon.  :  Fr.  Ati-ophie  Jaime  Aigue  du  Foie ; 
Ictere  Grave;  Ger.  Acute  Atropliie  der  Leber. 

Definition. — This  is  a  general  disease, 
likened  by  Trousseau  to  a  pj'rexia.  The 
jaundice,  being  so  prominent  a  symptom, 
formerly  drew  attention  too  exclusively  to 
the  liver ;  but  the  same  degeneration  which 
seizes  upon  the  liver,  likewise  attacks  all  the 
glandular  and  muscular  organs  of  the  body. 
The  morbid  change  is  a  parenchymatous  de- 
generation, called  by  Virchow  and  his  school 
a  parenchymatous  inflammation.  It  consists 
m  a  filhng  of  the  cells  of  a  gland  with  albu- 
minous granules,  in  such  numbers  as  alto- 
gether to  hide  the  nucleus ;  the  albuminous 
granules  quickly  degenerate  into  oUy  parti- 
cles and  drops.  These  morbid  appearances 
are  found  m  poisoning  by  phosphorus,  arsenic, 
antimony,  alcohol,  and  other  agents,  and  in 
all  fevers,  though  in  a  less  degree  than  in 
acute  yellow  atrophy.    Buhl  was  the  first  to 
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point  out  that  the  pyrexial  changes  were  the 
beginnings  of  acute  yellow  atrophy. 

Etiology. — Acute  yellow  atrophy  is  per- 
haps the  rarest  of  all  the  diseases  occurring 
in  this  climate.  Of  its  causes,  next  to  nothing 
is  known.  It  seems  to  be  more  common  in 
women  than  in  men ;  and  in  pregnant  women 
than  in  others. 

It  has  been  shown  that  in  pregnant  and 
suckling  quadrupeds  and  laying  hens,  the 
liver  and  kidneys  often  show  cells  infiltrated 
with  fat,  a  fact  which  may  throw  some  light 
on  the  disposition  of  pregnant  women  to 
acute  yellow  atrophy.  Emotional  disturb- 
ances, such  as  grief  and  trouble,  and  bad 
hygienic  conditions,  have  been  thought  by 
some  to  predispose  to  this  disease.  It  is 
occasionally  induced  by  alcoholism,  and  may 
supervene  upon  cirrhosis.  Some  believe  that 
all  cases  may  be  traced  to  phosphorus- 
poisoning. 

Anatomical  Characters. — After  death  it 
is  not  uncommon  to  find  the  liver  of  natural 
size,  or  even  enlarged,  in  the  early  stages  of 
acute  atrophy.  Later  on,  the  organ  shrinks, 
so  that  in  extreme  cases  it  may  weigh  as 
little  as  nineteen  ounces ;  or  even  only 
thirteen  ounces,  as  in  the  case  of  a  girl  of 
seventeen,  recorded  by  Clements.  It  de- 
creases in  all  diameters,  but  the  left  lobe  is 
especially  shrunken.  The  capsule  is  often 
wrinkled.  On  section,  there  is  no  longer 
any  appearance  of  lobules,  but  an  ochre- 
coloured  surface  without  definite  structure, 
often  interspersed  with  reddened  patches. 
The  gall-bladder  and  bile-ducts  are  either 
empty  or  contain  a  grey  mucus.  The  yellow 
and  red  appearances  are  blended.  The  yellow 
represents  the  early  and  acute  stage  of  the 
disease,  and  is  therefore  mostly  present  in 
acute  cases;  the  red  represents  the  later 
changes,  in  which  most  of  the  liver-cells 
have  disappeared,  the  colour  being  partly 
due  to  distension  of  blood-vessels.  Under 
the  microscope,  the  liver-cells  are  found,  in 
the  early  stages,  to  be  filled  with  granules, 
which  completely'  hide  the  nucleus  ('  cloudy 
swelling ') ;  part  of  these  granules  are  soluble 
in  acetic  acid,  others  are  not.  Eeddish- 
brown  rhombic  crystals,  resembling  haema- 
toidin,  have  been  described  by  Dr.  Coats, 
amongst  the  detritus  of  the  liver-ceUs,  as 
wen  as  crystals  of  leucin  and  tyrosin,  which 
have  been  found  by  most  observers,  especially 
when  the  liver  has  been  kept  for  some  time. 
Later  on,  all  trace  of  liver-cells  may  be  lost, 
nothing  but  a  granular  and  oily  detritus  and 
pigment  being  seen  under  the  microscope, 
whilst  the  portal  canals  contain  a  greater  or 
less  number  of  migratory  cells. 

Micrococci  have  been  observed  in  the  liver 
by  Waldeyer,  Klebs,  and  Eppinger,  but  their 
pathological  significance  is  doubtful. 

The  spleen  is  enlarged  and  soft  in  the  great 
majority  of  cases.  The  stomach  and  ali- 
mentary canal  present  dark-red  or  tarry  con- 


tents, the  outcome  of  haemorrhage ;  the  tu- 
bular glands  of  the  stomach  are  fiUed  with 
fattily  degenerated  epithelium.  The  mus- 
cular tissue  of  the  heart  shows  likewise  fatty 
degeneration ;  and  the  tubules  of  the  kidneys 
are  filled  with  epithehum  in  various  stages  of 
fatty  degeneration. 

Symptoms. — Acute  yellow  atrophy  is  com- 
monly preceded  for  some  days  or  weeks  by  a 
simple  jaundice,  in  which  nothing  pecuhar 
can  be  made  out.  Dehrium  and  convulsions 
then  suddenly  set  in,  followed  by  deep  coma, 
stertorous  breathing,  and  dilated  pupils. 
During  the  first  part  of  the  disease  the  pulse 
is  natural  or  reduced  in  frequency,  but  with 
the  appearance  of  the  convulsions  and  de- 
lirium it  rises  to  120  or  130.  The  skin  is 
always  yellow,  rarely  deeply  coloured.  The 
urine  is  natural  in  quantity,  bilious,  contaia- 
ing  leucin  and  tyrosin ;  towards  the  end  of 
the  disorder  it  also  contains  no  urea,  chlo- 
rides, or  phosphatic  earthy  salts;  a  kind  of 
peptone  is  present.  In  some  cases  it  is 
necessary  to  evaporate  the  urine  to  a  con- 
centrated condition  to  detect  the  crystals  of 
leucin  and  tyrosin  {see  Leucin  ;  and  Tyro- 
sin). There  is  almost  always  constipation; 
the  stools  being  at  first  pale,  afterwards  black 
from  admixture  of  blood.  Vomiting  is  very 
constantly  present ;  at  the  end  of  the  dis- 
ease, of  a  black  coffee-ground  matter.  The 
right  hypochondriac  and  epigastric  regions 
are  painful  and  tender.  The  liver,  at  first 
natural  in  size,  or  even  larger  than  natural, 
decreases  daily  in  dimensions,  so  that  at 
last  percussion  may  give  no  liver-dulness 
at  aU,  owing  to  the  softened  condition  of  the 
Hver  causing  it  to  become  folded  on  itself, 
the  intestines  rising  up  to  take  its  place. 
"With  the  decrease  of  the  liver,  the  spleen 
increases  in  size.  A  haemorrhagic  diathesis 
likewise  sets  in,  as  shown  by  petechias  on  the 
skin,  epistaxis,  haematemesis,  and  melaena. 
The  temperature  is  commonly  low,  until  just 
before  death. 

Diagnosis. — The  diagnosis  of  acute  yeUow 
atrophy  is  very  difficult,  and  may  remain 
doubtful  after  death.  The  rapid  shrinking 
of  the  liver,  as  evidenced  by  diminution  of 
the  hepatic  dulness,  associated  with  the  dis- 
covery of  leucin  and  tyrosin  in  the  urine,  the 
occurrence  of  grave  cerebral  symptoms,  and 
the  absence  of  pyrexia,  are  certain  symptoms 
of  acute  atrophy.  Poisoning  by  phosphorus 
can  hardly  be  distinguished  from  acute  yeUow 
atrophy,  unless  the  patient  own  to  having 
taken  the  drug.  The  prodromal  stage  cannot 
be  distinguished  from  simple  jaundice. 

Prognosis. — The  prognosis  is  extremely 
bad:  only  a  very  few  suspected  cases  are 
knovm  to  have  recovered. 

Treatment. — The  treatment  must  be  con- 
ducted upon  general  principles.  A  few  cases, 
in  which  the  diagnosis  of  acute  yellow  atrophy 
has  been  thought  justifiable,  have  recovered, 
and  these  have  been  treated  with  the  mineral 
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acids  and  saline  purgatives,  aconite,  quinine, 
and  camphor.  These  are  therefore  the  reme- 
dies wliich  may  be  recommended  to  be  used. 
Local  symptoms,  such  as  vomiting  or  bleed- 
ing, must  be  treated  as  in  other  diseases. 
J.  WicKHAM  Legg.  Stephen  Mackenzie. 

LIVER,  Atrophy  of,  Chronic- 
Chronic  atrophy  of  the  liver  is  seen  in  many 
wasting  diseases,  and  in  old  age ;  the  liver 
then  often  shrinks,  becoming  tougher  in  con- 
sistence, but  rarely  granular  on  the  sm-face. 
The  cut  surface  is  dark  red  or  pale  brown ; 
the  acini  are  either  invisible,  or  else  smaller 
than  natural.  Frerichs  thinks  that  the  blood- 
vessels are  all  dilated.  The  increased  tough- 
ness seems  due  to  the  atrophy  of  the  liver- 
cells,  the  meshes  of  the  connective-tissue 
network  being  thus  brought  nearer  to  each 
other. 

The  symptoms   of  chronic   atrophy  are 
merged  m  those   of  the  primary  disease, 
against  which  treatment  must  be  directed. 
J.  WicKHAM  Legg.  Stephen  Mackenzie. 

LIVER,  Biliary  Accumulation  in. — 

Anatomical  Characters.  —  When  a  per- 
nent  obstruction  to  the  flow  of  bile  into 
the  duodenum  has  been  set  up,  serious 
changes  take  place  in  the  gall-ducts  and  the 
liver  itself  (see  Gall-Bladder  and  Gall- 
Ducts,  Diseases  of).  At  first  the  liver  swells, 
apparently  from  the  pent-up  secretion.  It 
becomes  of  a  deep  bilious  or  olive-green 
colour,  the  central  parts  of  the  acini  being 
the  deeper  colomed ;  on  section  the  dilated 
ducts  are  seen,  and  bile  or  a  colourless  lluid 
wells  out  of  them.  Increase  in  the  consist- 
ence of  the  liver  commences ;  and  if  the 
obstruction  continue,  the  organ  wastes,  be- 
comes much  tougher,  and  shows  a  granular 
surface.  This  increase  in  consistence  is  due 
to  an  overgrowth  of  the  connective  tissue  of 
the  liver,  as  in  cirrhosis,  only  to  a  less  degree. 
The  amount  of  overgi'owth  depends  upon  the 
kind  of  obstruction.  It  is  greater  when  a 
rough  angular  gall-stone  is  the  cause,  than 
when  a  hydatid  tumour  with  its  smooth 
walls  presses  upon  the  gaU-ducts.  This  over- 
growth springs  at  first  firom  the  gall-ducts, 
which  are  greatly  thickened,  and  thence 
spreads  over  the  connective  tissue  of  the 
portal  canals. 

The  liver-cells  atrophy,  as  in  cirrhosis. 
They  vary  much  in  size.  Their  contents 
seem  to  be  chiefly  fat  and  pigment-granvdes, 
though  neither  is  of  very  great  amount  as  a 
rule.  The  arrangement  in  rays  around  the 
hepatic  venule  is  quite  lost.  One  of  the 
most  important  functions  of  the  liver  is  the 
preparation  of  glycogen,  and  this  function 
seems  to  be  abolished  m  long-continued 
jaundice.  In  animals  whose  bile-ducts  were 
tied.  Dr.  Wickham  Legg  found  the  glycogen 
to  disappear  not  many  hours  after  the  liga- 
ture was  applied ;  and  after  punctm'e  of  the 


fovurth  ventricle,  no  sugar  appeared  in  the 
urine. 

In  some  cases  of  complete  obstruction  to 
the  bile-ducts,  the  liver-ceUs  have  been  found 
altogether  destroyed,  nothing  but  a  fatty 
detritus  being  seen  imder  the  microscope. 
This  is  not  owing  simply  to  j>ost-mortem 
changes  in  the  liver ;  but  is  possibly  due  to 
the  long-continued  action  of  the  bile-acida 
circulating  in  the  blood  upon  the  liver-cells 
themselves,  as  Leyden  has  pointed  out.  It 
is  not  owing  to  the  simple  solution  of  the 
liver-cells  in  the  bile,  for  the  bile  has  not 
the  power  of  dissolving  these  cells,  as  Th. 
von  Dusch  has  asserted.  In  some  cases 
suppuration  takes  place  in  and  around  the 
bile-ducts — suppurative  cholangitis. 

Symptoms. — As  regards  the  clinical  pheno- 
mena of  biliary  accumulation  in  the  hver, 
there  are,  of  com'se,  aU  the  symptoms  of 
jaundice  and  of  the  disease  which  leads  to  it. 
In  addition,  the  liver  at  first  swells,  and 
may  be  detected  below  the  ribs  for  two  or 
three  fingers'  breadth,  but  rarely  more ;  it 
is  often  painful  on  palpation.  Later  on,  the 
liver  retreats  within  the  boundaries  of  the 
chest.  Ascites  sometimes  shows  itself,  owing 
to  the  disturbance  of  the  circulation  in  the 
hver ;  and  the  spleen  often  swells.  Fever  of 
an  intermittent  or  remittent  character  some- 
times takes  place,  associated,  it  may  be, 
with  recui'ring  rigors,  which  may  simulate 
ague.  The  long  precedence  and  persistence 
of  jaundice,  with,  in  many  cases,  history  or 
evidence  of  the  cause  of  obstruction,  enable 
it  to  be  distinguished  from  ague.  All  these 
symptoms  are,  however,  liable  to  be  inter- 
fered with  by  the  primary  disease. 

Treatment.  —  The  treatment  must  be 
dii'ected  to  the  cause  of  the  obstruction  of 
the  ducts. 

J.  Wickham  Legg.  Stephen  Mackenzie. 

LIVER,  Cirrhosis  of. — Synon.  :  Granu- 
lar Liver ;  Hob-nailed  Liver ;  Gin-drinker's 
Liver  ;  Interstitial  Hepatitis ;  Fr.  Cirrhose 
dio  Foie  ;  Ger.  Chronische  interstitielle 
Leber  entziindung. 

Definition. — A  chronic  disease  of  the 
liver,  in  which  the  organ  becomes  hardened, 
and  usually  more  or  less  diminished  in  size, 
at  the  same  time  assummg  a  granular  or 
hob-nailed  appearance ;  these  changes  re- 
sulting from  an  increase  in  the  connective 
tissue,  usually  caused  by  abuse  of  spirituous 
liquors.  The  name  cirrJiosis  was  first  given 
by  Laennec  to  the  hardened  and  shrunken 
liver,  on  account  of  the  yellow  colour  of  the 
granulations  in  this  disease. 

JLtiology. — The  most  common  cause  of 
cirrhosis  is,  imdoubtedly,  the  abuse  of  spiri- 
tuous liquors.  Spirits,  unmixed  with  water, 
seem  to  be  more  potent  in  causing  cm'hosis 
than  wine  or  malt  hquors.  Next  after  these, 
but  at  a  great  distance,  come  syphilis,  and 
the  immoderate  use,  it  is  said,  of  spices — 
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such  as  curry,  pickles,  and  powerful  sauces, 
or  of  coffee.  In  some  rare  cases  no  cause  is 
apparent.  The  fact  of  its  occurrence  in  cases 
(rare  it  is  true)  where  there  have  been  no 
alcoholic  excesses,  and  the  negative  results 
of  experimental  attempts  to  produce  the  dis- 
ease in  animals  by  long-continued  adminis- 
tration of  alcohol,  raise  the  question  whether 
when  due  to  alcohol  it  is  referable  to  the 
action  of  it  per  se  on  the  liver,  or  to  its  in- 
direct effects  on  the  intestine,  &c.  The  late 
Dr.  Moxon  suggested  that  in  non-alcoholic 
cases  it  might  be  due  to  extension  of  inflam- 
mation from  the  peritoneum ;  and  since 
then  Dr.  Goodhart,  Sabourin,  and  Brieger 
have  recorded  its  occurrence  in  tubercular 
peritonitis.  The  disease  is  far  more  com- 
mon among  men  than  women;  it  is  very 
rare  indeed  in  children.  In  some  of  the 
latter  cases,  the  child  has  been  proved  to 
have  been  in  the  habit  of  drinking  spirits. 
Cirrhosis  has  also  been  seen  among  the  lower 
animals,  a  proof  that  alcohol  is  not  the  sole 
cause. 

Anatomical  Characters. — The  seat  of  the 
disease  in  cirrhosis  is  the  capsule  of  Glisson. 
The  connective  tissue,  which  accompanies 
the  vessels  entering  at  the  portal  fissure,  and 
which  forms  a  covering  for  the  liver  beneath 
the  peritoneum,  takes  on  a  very  active  over- 
growth. One  result  of  this  overgrowth  is 
compression  and  atrophy  of  the  secreting 
cells  of  the  Hver.  Another  is  a  hindrance 
to  the  flow  of  blood  through  the  liver ;  for, 
although  new  vessels  do  indeed  form  in  the 
new  connective  tissue,  yet  these  are  by  no 
means  enough  to  carry  on  the  circulation,  in 
the  place  of  those  obliterated  or  destroyed 
by  the  advancing  overgrowth  of  cormective 
tissue. 

There  are  several  varieties  of  cirrhosis. 
In  the  first,  the  atrophic — that  which  is 
most  common — the  liver  is  shrunken,  it 
may  be  to  one-half  or  one-third  of  its  natural 
size.  This  shrinking  is  often  greatest  in 
the  left  lobe,  so  that  this  may  become  a 
mere  appendage  to  the  right.  At  the  sharp 
edge  of  the  hver,  there  is  often  nothing  left 
but  a  semi-transparent  tissue,  containing 
none  of  the  elements  of  the  gland.  False 
membranes  often  join  the  surface  of  the 
liver  with  the  diaphragm  or  other  neighbour- 
ing parts.  The  surface  itself  is  greatly 
roughened.  It  shows  numberless  granula- 
tions, varying  in  size  from  a  poppy-seed  to 
a  hazel-nut.  The  fibrous  investment  of  the 
liver  is  greatly  thickened;  and  the  perito- 
neum either  tears  off  in  layers,  or  leaves  a 
granular  surface  behind.  The  liver  is  ex- 
ceedingly hard  and  tough ;  and  on  section, 
the  cut  surface  is  seen  to  be  made  up  of 
yellow  islets,  imbedded  in  a  white  trans- 
lucent tissue.  These  yeUow  bodies  are  the 
representatives  of  the  granulations  seen  on 
the  outer  surface,  and  they  are  the  remains 
of  the  natural  liver-tissue,  separated  from 


one  another  by  the  new  white  connective 
tissue. 

This  is  by  far  the  commonest  variety  of 
cirrhosis,  but  there  are  others.  One  form 
is  hypertrophic  cirrhosis,  in  which  the  hver 
is  greatly  increased  in  size,  sometimes  being 
more  than  double  its  natural  weight ;  but  the 
surface  is  smooth,  and  the  capsule,  thoiigh 
thickened,  leaves  a  smooth  surface  when 
torn  off.  There  is  toughening  of  the  liver, 
thoiigh  not  to  so  great  a  degree,  and  the 
same  appearance  of  the  cut  surface  as  in 
ordinary  cirrhosis.  In  another  variety  the 
organ  is  shrunken,  but  the  surface  is  smooth, 
and  on  section  are  seen  only  pins' -points  of 
yellow  tissue  in  the  white  translucent  over- 
growth. Whether  the  hypertrophic  variety 
ever  becomes  shrunken  is  still  undecided.  A 
third  variety  is  fatty  cirrhosis,  which  may 
be  mistaken  at  first  sight  for  fatty  liver,  but 
the  touch  shows  how  tough  it  is.  It  some- 
times floats  in  water.  There  is  no  everted 
edge,  and  on  section  no  acini  are  to  be  made 
out ;  but  the  cut  surface  is  indistinct,  pale, 
and  yellow.  The  surface  of  the  liver  is 
smooth. 

Under  the  microscope,  using  a  low  power, 
the  tissue  of  the  cirrhosed  liver  is  seen  to  be 
broken  iip  into  islets,  separated  by  broad 
bands  of  what  looks  like  a  highly  nucleated 
connective  tissue.  The  separation  between 
the  two  appears  sharply  defined.  In  some 
cases  the  liver-cells  may  be  seen  infiltrated 
with  fat.  With  higher  powers,  the  most 
striking  object  in  the  field  is  the  great  abun- 
dance of  what  were  once  called  nuclei,  but 
now  lymphatic  corpuscles,  in  the  new-formed 
connective  tissue  :  these  vary  little  in  size  or 
shape,  nearly  all  being  round  or  roundish. 
The  prevailing  opinion  now  is  that  they  are 
emigrated  leucocytes.  They  are  arranged 
sometimes  in  clusters,  sometimes  in  lines,  and 
sometimes  indefinitely.  According  to  the 
arrangement  of  the  cellular  infiltration,  the 
cirrhosis  is  said  to  be  multilobular  or  extra- 
lobular ;  or  insular,  pericelhilar  or  intralobu- 
lar. It  is  stated  by  sorhe  writers  that  in  the 
atrophic  form  the  cellular  infiltration  is  multi- 
lobular, and  in  the  hypertrophic  unilobular  or 
pericellular;  but  whilst  this  may  be  partially 
true,  in  both  forms  instances  of  both  multi- 
lobular and  pericellular  infiltration  are  usually 
encountered.  The  origin  of  the  clusters  is 
uncertain ;  but  it  seems  tolerably  clear  that 
the  linear  disposition  arises  from  the  obhtera- 
tion  of  vessels  carrying  bile  or  blood.  The 
connective  tissue  itself  is  highly  fibrous ; 
sometimes  homogeneous  or  granular.  The 
liver-ceUs  themselves  undergo  great  changes. 
They  present  fatty  and  pigmentary  degenera- 
tion, lose  their  natural  polyhedral  shape,  and 
become  oblong,  oval,  or  spindle-shaped. 
Between  them  the  new  connective  tissue 
gradually  insinuates  itself,  and  the  cells  be- 
come lost  in  the  advancing  overgrowth.  It 
is  contended  by  Dr.  Beale  and  Dr.  Payne 
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that  the  process  commences  in  the  hver-cells. 
These  changes  in  the  liver-cells  are  of  course 
best  seen  at  the  spot  where  the  liver-tissue 
and  the  connective  tissue  join.  In  rare  cases 
acute  yellow  or  red  atrophy  supervenes.  In 
some  cases — especially  it  is  stated  in  cases  of 
hypertrophic  cirrhosis — linear  rows  of  ciihical 
cells  are  found  in  the  portal  canals.  These 
are  regarded  by  some  as  newly  developed 
biliary  canaliculi,  by  others  as  degenerated 
liver-cells. 

Symptoms. — The  first  approaches  of  cirrho- 
sis of  the  liver  are  commonly  very  insidious. 
Often  one  of  the  earliest  symjitoms  is  a  dull 
pain  in  the  neighbourhood  of  the  liver.  This 
is  accompanied  by  signs  of  chronic  gastric 
catarrh,  of  which  morning  sickness  is,  for  the 
diagnosis  of  intemperance,  of  the  greatest 
importance.  Morning  diarrhoea  is  sometimes 
an  early  symptom.  The  patients  are  com- 
monly of  a  sallow,  often  almost  jaundiced, 
complexion ;  at  the  same  time  the  venules 
of  the  face  are  often  distended  and  vari- 
cose, giving  the  patients'  complexion  a 
colour  which  to  uneducated  eyes  is  indicative 
of  health.     They  grow  thinner,  and  their 

^agth  fails.  Some  patients  suffer  from 
piles ;  in  others  diarrhoea  occm's.  Later 
on,  the  belly  begins  to  swell,  and  ascites  ap- 
pears ;  the  legs  may  become  cedematous, 
from  the  pressure  of  the  fliiid  in  the  belly  on 
the  anterior  wall  of  the  inferior  vena  cava. 
The  lurine  is  high-coloured ;  often  dejiosits 
urates;  and  sometimes  contains  albumen, 
from  pressure  of  the  ascites  on  the  renal 
veins,  or  from  contracted  kidneys. 

An  important  point  in  the  diagnosis  is  to 
determine  whether  the  liver  is  of  small  size, 
and  growing  smaller.  This  is  often  difficult, 
on  account  of  the  ascites  ;  the  difficulty  may 
sometimes  be  overcome  by  laying  the  patient 
on  his  left  side.  In  the  earlier  stages  the 
hard  edge  of  the  liver  may  at  times  be  felt, 
and  even  thoTigh  the  ascites  be  great,  by 
suddenly  depressing  the  walls  of  the  belly 
with  the  fingers.  The  percussion-duhiess  of 
the  liver  in  the  nipple-line  may  be  reduced 
to  two  inches  or  even  one  inch  in  height. 

Although  in  the  new-formed  connective 
tissue  of  cirrhosis  fresh  vessels  form  to  take 
the  place  of  those  obliterated,  yet  these  by 
no  means  suffice  to  carry  on  the  circulation 
through  the  liver.  Portal  obstruction  there- 
fore arises,  which  relieves  itself  in  various 
ways  :  most  commonly  fluid  is  pom-ed  out 
into  the  cavity  of  the  peritoneum,  causing  an 
ascites,  or  into  the  cavity  of  the  intestines, 
causing  a  diarrhoja,  which  should  not  be 
lightly  checked.  In  other  cases  it  is  relieved 
by  hfematemesis,  or  by  heemorrhoidal  dis- 
charge. That  which  is  most  fortunate  for 
the  patient  is  the  formation  of  a  varicose 
communication  between  some  radicles  of  the 
portal  system  and  the  general  veins ;  as  be- 
tvveen  the  haemorrhoidal  and  the  hypogastric, 
the  veins  of  the  stomach  and  the  oesophageal. 


Most  important  of  all,  however,  is  a  vein 
discovered  by  Sappey.  It  arises  from  the 
left  branch  of  the  portal  vein,  and  passes  up 
the  falciform  ligament  close  to  the  hgamen- 
tum  teres  to  join  the  epigastric  and  internal 
mammary  veins.  It  is  by  no  means  the 
same  as  the  old  obliterated  umbilical  vein, 
although  so  near  to  it.  The  vein  just  men- 
tioned will  often  be  foimd  dilated  after 
death. 

As  a  rule  the  spleen  is  enlarged  in  cirrhosis. 
The  enlargement  may  be  very  great,  but  the 
organ  is  commonly  about  twice  or  three  times 
the  natural  size.  After  death  the  spleen  is 
found  of  softer  consistence  than  natural, 
sometimes  pulpy.  The  cause  is  obscure  ;  the 
reason  commonly  given  is  the  hindrance  to 
the  flow  of  blood  through  the  liver  acting  on 
the  splenic  vein.  The  si^leen,  however,  does 
not  always  swell  when  there  is  obstruction 
to  the  portal  circulation — for  example,  in 
nutmeg  liver. 

Ascites  is  a  symptom  which  sooner  or  later 
is  sure  to  come  on,  but  extreme  cirrhosis  may 
be  present  without  ascites.  It  appears  to 
arise  from  the  venous  stasis  in  the  subperi- 
toneal tissues.  Fluctuation,  and  the  move- 
ment of  the  fluid  on  change  of  posture,  are 
very  clear.  The  fluid,  like  all  other  dropsi- 
cal effusions,  contains  albumen,  salts,  some- 
times urea,  sometimes  sugar ;  and  in  jaundice, 
bile-pigment.  After  the  ascites  has  set  in, 
the  feet  may  begin  to  swell,  from  the  pressure 
of  the  fluid  on  the  vena  cava.  The  upj)er 
limbs  and  face  are  free  from  oedema.  In  the 
hypertrophic  form  ascites  is  generally  want- 
ing, and  the  patient  is  deeply  jaundiced.  In 
some  cases  albumen  is  present  in  the  m'ine, 
fi'om  coincident  Bright's  disease. 

The  patients  often  complam  greatly  of 
flatulence,  which  adds  much  to  their  distress, 
and  dyspnoea.  Haimatemesis  and  piles  are 
of  frequent  occurrence,  and  often  epistaxis 
occurs.  Diarrhoea  when  it  comes  is  salu- 
tary, as  above  mentioned,  and  should  not  be 
checked  tmless  extreme.  The  m-ine  is  scanty 
and  high-coloured ;  often  tm-bid  from  urates  ; 
and  bile-pigment  is  present  when  jaundice 
sets  in.  Jaundice  may  or  may  not  be  seen, 
according  as  the  jn'essure  of  the  new  connec- 
tive tissue  does  or  does  not  involve  the  bile- 
ducts.  In  the  last  stages  there  is  great 
emaciation ;  stomatitis  is  often  present ;  and 
in  many  cases  a  scorbutic  condition  of  the 
glims  and  petechial  hasmorrhages  into  the 
skin,  especially  of  the  lower  extremities, 
occur.  Sometimes  the  end  is  ushered  in 
by  cerebral  symptoms;  sometimes  it  is  de- 
termined by  haematemesis. 

Diagnosis. — The  diagnosis  depends  upon, 
the  history  of  intemperance ;  the  size  and 
consistence  of  the  liver ;  the  size  of  the 
sjjleen ;  and  the  appearance  of  ascites  and 
other  dropsies.  Of  importance  also  is  the 
peculiar  sallow  earthy  complexion ;  and  the 
occm'rence  of  haemorrhages  from  the  stomach 
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or  intestines.  The  diagnosis  is  often  easy ; 
while  at  other  times  it  is  very  hard  or  well- 
nigh  impossible  to  make.  Cirrhosis  may  be 
confounded  with  portal  thrombosis ;  oblitera- 
tion of  the  hepatic  duct;  nutmeg  liver; 
syphilitic  disease,  cancer,  or  hydatids  of  the 
liver ;  and  with  chronic  peritonitis.  The  most 
frequent  error  made  in  diagnosis  is  that  of 
mistaking  syphilitic  disease  of  the  liver  for 
cirrhosis.  The  former  gives  rise  to  portal 
obstruction  and  its  effects,  precisely  as  in 
cirrhosis.  The  only  way  to  distinguish  it 
from  cirrhosis  is  by  attention  to  the  history 
of  the  case,  and  by  careful  examination  for 
the  signs  of  syphilis  elsewhere,  past  or  pre- 
sent. In  hypertrophic  cirrhosis,  the  coinci- 
dent enlargement  of  the  liver  and  jaundice 
often  lead  to  the  diagnosis  of  cancer  of  the 
hver.  The  absence  of  ascites  is  here  impor- 
tant. "When  cancer  presses  on  the  common 
duct  it  nearly  always  compresses  the  portal 
vein,  and  ascites  results. 

Prognosis. — It  is  rare  for  a  patient  suffer- 
ing from  cirrhosis  of  the  liver  to  Uve  longer 
than  one  or  two  years  after  the  symptoms 
have  become  so  pronounced  as  to  allow  a 
diagnosis  to  be  made,  and  many  die  within 
twelve  months.  Death  is  in  nearly  all  cases 
the  end  of  the  disease. 

Treatment. — In  the  early  stages  of  cir- 
rhosis it  is  most  important  to  induce  the 
patient  to  give  up  his  habits  of  intemperance, 
for,  without  this,  treatment  wiU  be  of  little 
avail.  Next,  the  use  of  alkaline  purgatives, 
with  or  without  vegetable  bitters,  such  as 
chiretta  or  calumba,  will  be  very  useful.  A 
course  of  the  waters  of  Carlsbad  is  often 
most  useful,  or  of  other  alkaline  or  iodised 
waters.  The  diet  must  be  mild,  and  a  purely 
milk  diet  is  sometimes  of  great  service. 
Exercise  on  horseback  or  on  foot  should  be 
recortmiended. 

In  the  later  stages  of  the  disease  the  great 
object  will  be  to  keep  up  the  strength  of  the 
patient.  The  ascites,  which  often  becomes 
thepatient's  great  trouble,  sometimes  entirely 
subsides  when  the  patient  is  kept  rigidly 
in  bed  without  any  medicine.  When  this 
fails,  diuretics,  especially  copaiba,  acid  tartrate 
of  potassium,  digitalis  and  squills,  and  mer- 
curial alteratives,  may  be  employed.  Para- 
centesis shordd  be  put  off  as  long  as  possible, 
especially  if  the  piilse  is  of  good  force,  and 
the  breathing  not  interfered  with,  as  the 
end  of  the  disease  often  arrives  soon  after  the 
tapping,  though  in  some  cases  the  ascites  is 
cured  by  this  operation.  Since  the  introduc- 
tion of  Southey's  tubes,  paracentesis  has 
been  deprived  of  many  of  its  dangers,  and 
certain  physicians  recommend  early  and  re- 
peated tapping.  The  flatulence  should  be 
combated  by  regulation  of  diet,  charcoal, 
small  doses  of  hydrochloric  acid,  and  carmin- 
atives. The  bowels  must  be  kept  open,  but 
not  severely  acted  on.    See  Ascites. 

J.  WicKHAM  Legg.  Stephen  Mackenzie. 


LIVER,  Congestion  of.— See  Liver, 
Hyperasmia  of. 

LIVER,  Contraction  of.  —  A  small 
liver  is  met  with  in  cirrhosis,  in  syphilitic 
disease,  in  nutmeg-liver,  and  in  long-con- 
tinued obstruction  to  the  gall-ducts,  in  all 
of  which  an  overgrowth  of  the  connective 
tissue  of  the  capsule  of  GUsson  is  seen.  Any 
kind  of  pressure  on  the  liver  from  neighbour- 
\  ing  organs  will  lilvewise  beget  wasting.  A 
small  Uver  is  seen  in  old  age,  and  in  the 
marasmus  of  wasting  diseases.  The  liver 
likewise  wastes  if  the  portal  vein  be  ob- 
structed, or  the  capillaries  in  the  liver  be 
obstructed,  as  in  pigmented  liver.  A  shrunken 
liver  cannot  be  looked  upon  as  a  disease  by 
itself. 

J.  WicKHAM  Legg.  Stephen  Mackenzie. 

LIVER,  Enlargements  of.— Anatomi- 
cal Relations. — In  proceeding  to  determine 
whether  the  liver  is  enlarged  or  not,  the  fol- 
lowing points  must  be  remembered.  Nor- 
mally, the  duU  sound  yielded  by  percussion 
extends  upwards  in  front,  in  a  hne  drawn 
towards  the  nipple,  to  about  the  sixth  rib  ; 
laterally,  in  the  axillary  region,  to  the  eighth 
rib ;  and  by  the  side  of  the  spine,  to  the 
eleventh  rib.  The  lower  border  of  the  liver 
corresponds  in  front  and  at  the  side  to  the 
lower  border  of  the  ribs ;  and  the  dulness 
behind  merges  into  that  caused  by  the  right 
kidney.  The  left  lobe  of  the  liver  extends 
across  the  epigastrium  to  the  left  of  the 
mesial  line ;  the  dull  sound  caused  by  its  upper 
border  merging  in  that  produced  by  the  heart. 
The  upper  part  of  the  convexity  of  the  Uver 
rises  to  a  Httle  more  than  an  inch  above  the 
sixth  rib,  the  lung  dipping  down  in  front,  and 
giving  rise  to  a  modified  percussion-sound ; 
but  for  practical  clinical  investigation  it  is 
better  to  take  the  line  of  absolute  dulness. 
The  extent  of  the  dull  sound  from  above 
downwards  in  the  right  mammary  line  is 
nearly  four  inches,  and  at  the  side  about  four 
inches  and  a-half.  In  the  middle  line  in 
front  it  extends  from  the  base  of  the  ensiform 
cartilage  to  about  two  fingers'  breadth  below 
its  point.  It  should  be  remembered  that  the 
limits  of  the  liver  present,  compatibly  with 
health,  considerable  variation  ;  that  the  organ 
is  relatively  larger  in  early  than  in  adult  life ; 
that  it  is  depressed  in  inspfration,  and  ascends 
in  expfration  ;  that  it  is  somewhat  lower 
down  in  the  erect  than  in  the  recumbent 
position ;  and  that  there  is  temporary  disten- 
sion during  digestion. 

Diagnosis. — There  are  various  sources  of 
fallacy  which  may  lead  to  an  erroneous  con- 
clusion as  to  the  size  of  the  liver.  Thus,  an 
intestine  distended  with  flatus  may  get  in 
front  of  the  anterior  border  of  the  organ,  and 
lead  to  the  supposition  that  there  is  contrac- 
tion, when  the  contrary  is  the  case.  When 
there  is  ascites  to  any  extent,  it  is  difficult  to 
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make  out  the  boimdaries  of  the  Hver.  In  this 
case,  however,  by  placing  the  patient  on  the 
left  side,  so  as  to  let  the  fluid  gravitate  in 
this  direction,  a  diagnosis  may  often  be 
effected  ;  also,  by  suddenly  pressing  the 
finger  down  below  the  ribs,  and  thus  dis- 
placing the  fluid,  one  may  sometimes  detect 
the  enlarged  organ.  A  rigid  right  rectus 
muscle  is  liable  to  be  taken  for  a  tumour ; 
to  obviate  this  source  of  fallacy  the  pa- 
tient should  lie  on  his  back  with  his  thighs 
drawn  up,  and  his  attention  should  be 
diverted  by  conversation  whilst  the  exami- 
nation is  being  made.  Sources  of  fallacy 
may  exist  in  the  liver  itself,  as  in  malfor- 
mations or  malpositions  of  the  organ ;  or 
they  may  be  outside  it,  either  in  the  ab- 
domen or  chest.  Malignant  disease  of  the 
stomach,  omentum,  or  pancreas ;  a  kidney 
greatly  enlarged  by  cancerous  deposit ;  or 
fgecal  accumulations  in  the  colon,  may 
be  mistaken  for  hepatic  enlargement.  The 
following  considerations  will  assist  in  ar- 
riving at  a  correct  diagnosis — (a)  enlarge- 
ments of  the  liver,  however  much  they  may 
eyt"nd  beyond,  generally  occupy  the  normal 
ciie  of  the  organ,  and  however  irregular  the 
surface,  the  usual  outline  may  be  traced ; 
(b)  such  enlargements  usually  follow  the 
movements  of  the  diaphragm  in  full  respira- 
tion. Effiision  into  the  right  pleura  may  be 
mistaken  for  enlarged  liver,  especially  as  this 
organ  may  be  depressed  by  it,  and  so  appear 
to  extend  beyond  its  limits  in  the  downward 
as  well  as  in  the  upward  direction.  In 
pleuritic  effusion,  however,  the  dulness  on 
percussion  will  vary  with  the  position  of  the 
patient,  and  the  upper  line  of  dulness  will  in 
effusion  be  straight,  in  hepatic  enlargement 
convex.  Pleuritic  effusion  and  hepatic  en- 
largement may,  however,  co-exist.  Pneu- 
mothorax, emphysema  of  the  right  lung, 
thoracic  tumours,  and  even  extreme  peri- 
cardial effusion,  may  depress  the  liver,  and 
affect  the  diagnosis. 

Enumeration. — Dr.  Bright  arranged  en- 
largements of  the  liver  under  two  heads,  ac- 
cording to  the  surface  of  the  organ,  namely, 
smooth  and  irregular.  Dr.  Murchison  con- 
sidered this  classification  open  to  the  objection 
that  an  enlargement,  usually  smooth,  is  at 
times  irregular,  and  vice  versa,  and  he  pro- 
posed the  division  into  painless  and  painful 
enlargements  ;  but  similar  objection  may  be 
taken  to  this. 

The  principal  enlargements  of  the  liver 
are  associated  with  the  following  diseases  of 
the  organ  :  Hypersemia  or  congestion ;  ob- 
struction of  the  bile-duets  ;  abscess  ;  hydatid 
disease  ;  fatty  infiltration  ;  hypertrophic  cir- 
rhosis ;  albummoid  disease  ;  malignant 
growths ;  syphilitic  disease  ;  and  leucocy- 
thaemia.  These  morbid  conditions  of  the 
liver  will  be  found  described  under  their 
respective  headings. 
Stephen  H.  Ward.     James  F.  Goodhart. 


LIVER,  Patty  Disease  of. — Defini- 
tion.— A  disease  attended  with  painless 
enlargement,  and  diminished  consistence  of 
the  Uver ;  due  to  the  presence  of  a  large 
quantity  of  fat  or  oil  in  the  secreting  struc- 
ture ;  and  occm-ring  in  connexion  with 
phthisis  and  other  wasting  diseases,  or  in 
persons  of  luxurious  and  indolent  habits, 
in  whom  there  is  usually  an  abimdant  de- 
velopment of  fat  in  the  tissues  and  other 
organs. 

jEtiology. — Fatty  liver  may  be  due  either 
to  degeneration  of  cell-structure  through 
faulty  nutrition — fatty  degeneration  ;  or  to 
infiltration  of  the  cells  with  fat,  transmitted 
through  the  portal  vessels  fi:om  without  — 
fatty  infiltration.  Fatty  degeneration  is  met 
with  in  association  with  other  hepatic  dis- 
eases, as  albuminoid  disease  and  cancer.  The 
fatty  liver  which  results  from  poisoning  by 
phosphorus  would,  according  to  the  experi- 
ments of  Voit  and  Bauer,  appear  to  be  due 
to  degeneration,  as  the  dogs  upon  which  they 
experimented  had  been  kept  without  food 
previously,  and  were  starved  during  the  time 
phosphorus  was  administered  ;  showing  that 
the  fat  could  not  have  come  from  other  parts 
of  the  body,  or  been  introduced  in  food,  but 
must  have  resulted  from  the  metamorphosis 
of  tissue-material.  It  is  with  fatty  infiltra- 
tion that  we  are  more  particularly  concerned. 
The  fat  may  come  either  fi-om  within  or  from 
without  the  body.  The  former  case  is  illus- 
trated when  the  greater  part  of  the  fat  of  the 
tissues  and  organs  is  absorbed,  as  in  the 
emaciation  of  advanced  phthisis.  Louis,  who 
first  established  the  association  of  fatty  liver 
with  phthisis,  foimd  it  to  exist  in  about  one- 
third  of  the  cases  of  this  disease,  and  met  with 
it  much  more  frequently  in  phthisical  females 
than  in  males.  His  observations  have  been 
amply  confirmed  by  subsequent  observers. 
Fatty  infiltration  of  the  liver  also  occiurs  in 
connexion  with  other  wasting  diseases,  and 
is  not  infrequent  in  patients  who  have  been 
long  bedridden.  From  a  therapeutical  point 
of  view,  the  medical  practitioner  is  more  in- 
terested in  the  disease  imder  consideration, 
when  fat  is  introduced  from  without  the 
body.  The  affection  of  the  liver  is  then 
associated  with  development  of  fat  in  other 
organs  and  in  the  tissues  generally.  Persons 
thus  affected  are  usually  given  to  undue  in- 
dulgence in  eatmg  and  drinking :  to  eatmg 
not  only  too  much  food,  but  food  rich  in  oil 
and  fat,  and  drinking  beer,  but  especially 
spirits,  to  excess.  Want  of  exercise  of  mind 
and  body,  a  heated  atmosphere,  and  general 
luxmious  habits,  materially  assist  in  deter- 
mining the  affection.  In  illustration  of  this 
cause  may  be  adduced  the  oft-cited  experi- 
ments of  Magendie,  who  induced  very  fatty 
livers  in  dogs  by  feeding  them  exclusively  on 
butter ;  and  also  the  production  of  the  foie 
gras  m  geese,  by  penning  them  up  in  a  heated 
atmosphere  and  cramming  them. 
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Anatomical  Chaeactees. — In  fatty  disease 
the  liver  is  more  or  less  enlarged,  but  seldom 
to  any  great  extent ;  the  surface  is  smooth ; 
the  borders  are  rounded  ;  the  substance  pits 
on  pressure  ;  and  the  organ  is  either  of  pale 
yellow  or  drab  colour,  or,  when  partially 
affected,  has  a  mottled  appearance.  A  por- 
tion placed  in  water  floats,  showing  a  dimin- 
ished specific  gravity.  On  cutting  into  the 
organ,  the  knife  is  greased ;  and  a  greasy 
stain  is  imparted  to  blotting-paper  applied  to 
the  cut  surface.  A  portion,  when  held  in  the 
flame  of  a  lamp  or  candle,  will  bm-n  when 
the  water  is  driven  off.  It  is,  however,  as 
Frerichs  remarks,  only  by  the  microscope 
that  the  degree  to  which  the  liver  is  impli- 
cated can  be  determined.  In  slighter  grades, 
fat -granules  and  globules  are  seen  to  be 
limited  to  the  outer  zone  of  the  lobules  in 
the  vicinity  of  the  portal  vessels ;  but  in 
advanced  cases  the  whole  of  the  cells  will 
be  foimd  to  be  filled  either  with  separate 
globules,  or  with  a  single  large  drop  of  fat. 
In  less  extensive  infiltration  the  liver  may 
marked  by  red  spots,  corresponding  to  the 
hepatic  veins.  Fat  in  limited  quantity  is 
always  present  in  the  human  liver,  so  that 
the  term  '  fatty '  can  only  be  applied  when  it 
is  in  excess. 

Symptoms. — In  the  lesser  grades  of  fatty 
liver  there  are  scarcely  any  distinctive 
.symptoms,  either  objective  or  subjective. 
When  the  affection  is  more  pronounced,  per- 
cussion will  indicate  more  or  less  enlarge- 
ment, usually  in  the  downward  direction ; 
and  palpation  may  detect  a  rounded  border 
and  diminished  consistence,  and  will,  at  any 
rate,  determine  that  the  organ  is  not  unduly 
hard,  has  no  irregularity  of  surface,  and  does 
not  differ  materially  in  shape  from  the  healthy 
liver.  There  is  seldom,  if  ever,  any  pain — at 
most,  in  marked  cases,  a  sense  of  tension 
and  of  uneasiness  on  lying  on  the  left  side. 
Jaundice  is  a  rare  event ;  and  ascites  and  en- 
largement of  the  spleen  cannot  be  classed  as 
symptoms  of  the  disease.  In  cases  of  fatty 
infiltration,  dependent  on  luxurious  habits,  as 
regards  diet,  &c.,  there  is  usually  more  or  less 
development  of  fat  in  other  organs,  as  well 
as  in  the  omentum  and  sixbcutaneous  cellular 
tissue.  There  is  also  a  greasy  condition  of 
skin,  with  peculiar  odour,  resulting  from 
abnormal  oily  secretion  from  the  sebaceous 
follicles.  Dr.  Addison  considered  a  peculiar 
condition  of  the  skin — presenting  to  the  eye 
a  bloodless,  almost  semi-transparent,  and 
waxy  appearance,  and  to  the  touch  a  feeling 
of  smoothness,  looseness,  and  flabbiness — as 
indicative,  if  not  pathognomonic,  of  fatty  de- 
generation of  the  liver.  In  cases  where  the 
liver  is  much  enlarged,  and  there  is  much 
abdominal  fat,  the  upward  pressure  may 
interfere  with  the  action  of  the  diaphragm, 
and  cause,  especially  after  meals,  embarrass- 
ment of  breathing.  The  functional  symptoms 
likely  to  be  present  in  advanced  cases  are 


irregularity,  generally  sluggishness,  of  the 
bowels ;  more  or  less  dyspepsia ;  and,  perhaps, 
loss  of  appetite.  In  some  cases  a  weak  or 
irregular,  or  intermitting  action  of  the  heart, 
with  tendency  to  faintness  or  giddiness,  points 
to  imphcation  of  this  organ,  and  is  indicative 
of  possible  fatal  consequences. 

Diagnosis. — The  enlargement  of  the  liver, 
with  preservation  of  its  normal  shape,  with- 
out hardness  or  irregularity  :  the  absence  of 
pain,  jaundice,  ascites,  or  enlargement  of  the- 
spleen  ;  and  its  association  either  with  the- 
emaciation  of  phthisis  or  other  wasting 
diseases,  or  with  the  habits  of  the  gourmand 
and  general  development  of  fat  in  the  body,, 
will  usually  enable  us  to  distinguish  fatty 
from  other  hepatic  diseases. 

Peognosis. — The  prognosis  of  fatty  disease 
of  the  liver  is  affected  by  the  associated 
general  condition  of  the  patient,  and  will,  of 
course,  be  unfavourable  in  phthisis. 

Teeatment. —  The  general  therapeutical 
indications  in  fatty  liver  resulting  from 
luxurious  habits  of  living,  point  to  reform  in 
the  direction  of  diet,  air,  and  exercise.  Rich, 
oily,  and  fatty  articles  of  food  are  to  be 
avoided ;  whilst  sugar  and  starch  should  be 
taken  in  moderation.  Beer,  in  all  forms,  is 
objectionable,  and  so  also  is  alcohol,  unless 
weU-diluted,  and  taken  only  at  meals. 
Champagne  is  objectionable,  but  other  light 
French  wines  are  admissible.  Exercise, 
either  on  foot  or  horseback,  should  be  had. 
reoourse  to  daily,  but  must  be  regulated 
according  to  the  soundness  of  the  heart  and: 
circulation.  Free  exposure  to  pm-e  air,  and 
avoidance  of  heated  rooms,  are  desirable. 
The  functions  of  the  skin  must  be  promoted 
by  adequate  clothing,  and  by  the  use  of  the 
bath,  or  by  sponging  with  soap  and  warm 
water.  The  bowels  must  be  attended  to,  and 
dyspepsia  met  by  antacids  and  vegetable 
bitters.  The  Carlsbad  waters — the  warm 
Sprudel  especially — are  indicated,  being  sup- 
posed to  act  upon  the  redundant  fat. 

Stephen  H.  Ward.     James  F.  Goodhaet. 

LIVER,  Functional  Disorders  of.— 

Introductoey  Remaeks. — The  importance 
of  studying  the  functional  disorders  of  the 
liver  will  be  more  fuUy  appreciated  if  the 
intimate  relations  which  this  organ  has  to 
various  functions  of  the  body  are  understood. 
At  one  time,  not  very  long  since,  it  was  sup- 
posed that  the  sole  function  of  the  liver  was 
to  secrete  bUe,  chiefly  for  the  purpose  of 
eliminating  certain  objectionable  materials 
from  the  system.  It  is  now  well  recognised 
that  other  important  and  special  functions 
are  performed  by  this  organ — an  organ  which 
is  found  to  exist  universally  in  one  form  or 
other  throughout  the  animal  kingdom.  These 
functions  were  thus  classified  by  the  late  Dr. 
Murchison,  in  his  lectures  on  Functional 
Derangements  of  the  Liver  :  (1)  The  forma- 
tion of  glycogen,  which  contributes  to  the 
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maintenance  of  animal  heat,  and  to  the 
nutrition  of  the  blood  and  tissues ;  (2)  the 
destructive  metamorphosis  of  albuminoid 
matter,  and  the  formation  of  m-ea  and  other 
nitrogenous  products,  which  are  subsequently 
eliminated  by  the  kidneys :  these  changes 
also  maintaining  the  animal  heat ;  (3)  the 
secretion  of  bile,  a  large  portion  of  which  is 
reabsorbed,  assisting  in  the  assimilation  of 
fat  and  other  elements ;  whilst  a  part,  passing 
downwards,  stimulates  the  peristaltic  action 
of  the  intestines,  and  arrests  decomposition. 

When  it  is  remembered  how  the  functions 
of  the  liver  are  readily  influenced  by  various 
external  and  internal  agencies,  and  how  they 
are  consequently  deranged,  it  will  be  of  the 
utmost  importance  to  the  pathologist  and  to 
the  clinical  physician  to  study  the  character 
and  effects  of  these  derangements.  They  were 
classified  by  Dr.  Murchison  under  nine  heads : 
(1)  Abnormal  nutrition;  (2)  abnormal  elimi- 
nation ;  (3)  abnormal  disintegration ;  (4)  de- 
rangements of  the  organs  of  digestion;  (5) 
derangements  of  the  nervous  system  ;  (6)  de- 
rangements of  the  organs  of  circulation ; 
(7^  derangements  of  the  organs  of  respira- 
tion; (8)  derangements  of  the  urmary  organs; 
(9)  abnormal  conditions  of  the  skin.  The 
above  heads,  however,  represent  for  the  most 
part  functional  and  general  symptoms  result- 
ing from  hepatic  disorders,  rather. than  the 
disorders  themselves.  The  arrangement 
under  three  heads,  representing  the  three 
principal  functions  of  the  organ  above  men- 
tioned, will  be  a  sufficiently  convenient  form 
for  the  consideration  of  these  disorders. 

jEtiology. — It  is  scarcely  necessary  to 
remark  that  functional  disorders  of  the  liver 
are  often  secondary  to  or  associated  with  dis- 
order of  its  nervous  and  vascidar  systems, 
or  with  diseases  of  the  thoracic  and  abdo- 
minal viscera,  with  febrile  affections,  ma- 
laria, and  other  causes.  It  is  only  with 
the  causes  which  induce  these  disorders 
when  primary  that  we  are  here  concerned. 
They  are — 

1.  Errors  in  diet. — The  most  common  of 
these  are  habitual  over-eating,  and  especially 
indulgence  in  fat  and  fatty  articles  of  food, 
rich  soups,  entrees,  and  pastry ;  the  undue 
use  of  sugar,  or  of  fish  or  flesh  containing 
much  oily  matter.  Excess  in  the  use  of 
alcoholic  drinks  is  another  cause  in  frequent 
operation  in  this  country.  The  combination 
of  sugar  with  alcohol  much  enhances  the 
mischief.  Hot,  sweet  grog;  sweet  new  wmes ; 
champagne,  unless  dry ;  Madeira  ;  sherry  ; 
port-wine;  Burgundy;  liqueui's ;  the  jiersis- 
tent  lase  of  malt  liquors,  particularly  of  mild 
ales  and  stout,  are  ready  causes  of  hepatic 
derangement. 

2.  Habits  of  life.  —  Want  of  exercise, 
whether  the  result  of  necessity  or  of  indolent 
habits,  is  a  common  exciting  cause  of  hepatic 
functional  disorders  ;  and  its  effect  is  exag- 
gerated when  it  is  associated  with  errors  in 


diet.  Living  habitually  in  a  high  tempera- 
ture, whether  in  a  warm  climate  or  in  over- 
heated rooms,  is  another  source  of  hepatic 
disorders,  and  this  is  intensified  when  in  con- 
nexion with  the  causes  already  alluded  to. 
Depressing  worries,  nervous  and  emotional 
influences,  must  not  be  forgotten  in  consider- 
ing the  aetiology  of  the  subject.  So  likewise 
chills  and  exposure  to  draughts  of  cold  air  or 
to  damp  and  wet. 

Symptoms  and  Diagnosis. — The  pheno- 
mena which  are  observed  in  functional  de- 
rangements of  the  liver,  and  which  give 
evidence  of  the  presence  of  such  disorders 
or  derangements,  may  be  in  a  great  mea- 
sure indicated  according  to  the  particular 
hepatic  function  which  is  affected,  namely, 
(1)  the  glycogenic ;  (2)  the  metaholic,  and 
(3)  the  biliary. 

1.  Disorders  of  the  Glycogenic  Func- 
tion.— Disorders  of  this  fimction  of  the  liver, 
when  persistent,  come  under  the  subject  of 
diabetes,  and  require  only  to  be  mentioned 
here.    See  Diabetes  Mellitus. 

Sugar  may  also  be  found  in  the  urine  oc- 
casionally and  in  small  quantities,  in  some 
cases  in  which  its  presence  is  clearly  con- 
nected with  disordered  liver-function.  It 
may  be  present  with  urea  in  excess,  or  with 
albumen,  either  at  the  same  time  or  alter- 
nately. 

2.  Disorders  of  the  Metabolic  Func- 
tion.— It  is  a  matter  of  great  practical  im- 
portance to  observe  that  the  derangements 
of  the  metabolic  function  of  the  liver  are 
constantly  made  evident  and  can  be  recog- 
nised by  changes  in  the  composition  of  the 
urine.  These  changes,  therefore,  should  be 
looked  for,  and  the  urine  of  patients  exam- 
ined in  almost  every  case.  It  is  not  possible 
here  to  describe  all  the  changes  in  the  com- 
position of  the  urine  which  indicate  func- 
tional disturbance  of  the  liver.  It  vrill  be 
sufiicient  to  indicate  the  more  important  of 
these — (a)  the  lithates  and  lithic  acid,  (6)  m'ea, 
(c)  albumen,  and  (d)  colouring  matter. 

(a)  Lithates  and  lithic  acid. — The  vtTiters 
quite  concur  with,  and  may  concisely  state, 
the  views  advanced  on  this  subject  by  the 
late  Dr.  Murchison.  One  of  the  immediate 
results  of  such  faulty  function  connected 
with  albuminous  disintegration  is  the  non- 
conversion  of  nitrogenous  matters  into  urea, 
and  the  production  of  lithates  and  lithic 
acid,  inducing  a  condition  of  blood  to  which 
he  fitly  applied  the  term  lithcemia.  This 
lithtemia  may  be  relieved  for  a  time  by 
elimination  by  the  kidneys,  showing  itself  in 
deposits  in  the  urine,  on  cooling,  of  lithic 
acid,  lithates,  and  pigmentary  matter.  These 
deposits  are  not  infrequent  in  persons  in 
apparently  good  health,  especially  after  any 
excess  or  error  in  diet  or  exposme  to  cold ; 
and  they  are  more  or  less  constant  in  sub- 
jects of  gouty  habit  of  body,  and  in  those 
who  are  predisposed  to  hepatic  derangement, 
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or  who  induce  it  by  habitual  indulgence  in 
over-stimulating  diet.  These  deposits  may 
continue  for  years  without  causing  much 
discomfort  ;  but  after  a  time  the  excessive 
quantity  of  lithic  acid  and  lithates  cannot  be 
eliminated  by  the  kidneys;  and  they  accu- 
mulate, causing  disease  of  the  kidneys  as 
well  as  disturbances  in  different  parts  of  the 
system,  and  giving  rise  to  various  more  or 
less  distressing  symptoms.  Of  these  symp- 
toms the  more  prominent  are — epigastric 
tenderness  on  pressure  and  sense  of  oppres- 
sion, flatulent  distension  of  stomach  and 
bowels,  heartburn,  acid  eructations,  a  sense 
of  weariness  and  tendency  to  sleep  after 
meals,  furred  tongue,  unpleasant  taste  in  the 
mouth,  especially  in  the  morning,  appetite 
often  good,  sometimes  the  contrary,  an  ex- 
cessive secretion  of  viscid  mucus  in  the 
fauces  and  back  of  the  nose,  constipation 
and  vitiated  secretions.  Palpitation,  irre- 
gular or  intermitting  pulse,  frontal  headache, 
vertigo,  deafness  and  noises  in  the  ears,  rest- 
lessness at  night,  irritability  of  temper,  and 
hypochondriasis,  are  other  symptoms  that 
are  more  or  less  constantly  present. 

Gout,  whether  openly  manifested,  latent, 
or  irregular,  is  associa;ted  with  the  symptoms 
just  mentioned.  It  is  one  of  the  results  of 
lithaemia,  and  thus  has  its  origin  very  fre- 
quently in  faulty  hepatic  function. 

Uriaary  calculi  are  also  a  result  of  lith- 
semia,  at  aU  events  those  which  consist  of 
lithic  acid  or  its  salts,  which,  as  we  know, 
are  the  most  frequent  forms.  Thus  also  it  is 
that  the  formation  of  these  calculi  should  be 
prevented  by  remedies  and  a  regime  directed 
to  the  liver  rather  than  to  the  kidneys. 

Biliary  calculi  are  likewise  a  result  of 
functional  hepatic  derangement,  and  are  fre- 
quently associated  with  a  gouty  habit  of  body, 
and  with  lithic  acid  deposits  and  calculi. 

Lithaemia  predisposes  to  local  inflamma- 
tions. Individuals  who  are  subject  to  deposits 
of  lithic  acid  and  lithates  are  more  liable 
than  others  to  local  inflammations  in  a 
severe  form.  In  reference  to  this  fact,  Dr. 
Murchison  made  the  practical  observation 
that  in  such  persons  the  lithates  cease  to  be 
eliminated  on  the  advent  of  a  local  inflam- 
mation or  ordinary  febrile  catarrh,  to  be  again 
discharged  freely  on  the  subsidence  of  the 
pyrexia.  In  such  cases,  he  added,  the  re- 
tention of  lithates  in  the  system  has  probably 
determined  the  attack. 

Certain  diseases  of  the  skin,  such  as  ery- 
thema, eczema,  herpes,  psoriasis,  lichen,  and 
urticaria,  are  imquestionably  often  induced  ; 
and  maintained  by  lithaemia  resulting  from 
hepatic  derangement. 

Other  effects  of  this  functional  derange- 
ment, as  Dr.  Murchison  remarked,  '  by  the 
production  of  peccant  substances  which  are  ! 
not  readily  eliminated,  and  which,  therefore,  | 
accumulate  in  the  system,  may  in  the  long 
run  lead  to  many  of  the  most  troublesome,  if  | 


not  serious,  maladies,  both  acute  and  chronic, 
to  which  our  race  is  subject.' 

(6)  Vrea. — This  substance  may  be  found 
deficient  in  the  urine ;  but  if  so,  it  will  be 
in  connexion  with  some  structural  change 
in,  as  contrasted  with  fanctional  disorders 
of,  the  liver,  which  have  just  been  treated, 
and  in  which  is  found  an  excess  of  this  sub- 
stance. When  found  in  such  excess,  we  are 
not  able  always  to  determine  whether  it  is 
due  to  its  formation  in  the  liver  in  excess. 
Still  this  excessive  elimination,  whatever  its 
source,  is  associated  with  some  special  and 
important  symptoms  to  be  presently  de- 
scribed. When  the  writers  speak  here  of 
excess  of  urea,  they  mean  such  excess  as  is 
shown  by  the  rough-and-ready  method  of 
mixing,  say,  a  drachm  of  urine  with  a  like 
quantity  of  pure  nitric  acid,  and  placing  the 
tube  containing  the  mixture  in  cold  water. 
After  some  minutes  or  hours  a  few  crystals 
may  be  deposited,  or  a  mass  almost  solid  may 
be  formed.  When  there  is  a  free  discharge 
of  urea,  persons  generally  complain  of  feelir  g 
languid,  often  extremely  so,  and  of  inabili  / 
to  accomphsh  any  work  that  requires  men!  j,l 
or  physical  exertion.  A  case  somewhat 
unique  will  illustrate  certain  points  in  this 
affection.  The  writer  (E.  Q.)  was  requested 
to  see,  with  Mr.  (now  Sir  William)  Savory, 
a  gentleman  who  complained  of  exceeding 
languor,  ■Cvhich  seemed  unaccountable.  He 
looked  well  nourished,  and  was  surrounded 
by  every  comfort.  His  abdomen  was  fuU,  and 
his  liver  somewhat  enlarged.  He  was  abste- 
mious, living  almost  exclusively  on  a  vege- 
table diet,  owing  to  his  great  dislike  to  all 
animal  food.  His  evacuations  were  pale ; 
and  inquiry  showed  that  he  was  passing  some 
sixty  ounces  of  urine  or  more  daily,  the  spe- 
cific gravity  of  which  was  over  1030.  On  test- 
ing with  nitric  acid,  a  mass  of  urea  occupying 
more  than  two-thfrds  of  the  mixed  fluid  was 
deposited.  Blue  pUl  and  colocynth  given 
twice  or  three  times  a  week  was  well  borne ; 
and  he  also  took  taraxaciun,  with  an  alkali 
or  an  acid.  The  excess  of  urea  in  time  dis- 
appeared and  the  patient  did  well.  The 
writer  has  treated  many  like  cases,  but  none 
in  which  the  discharge  of  urine  in  connexion 
with  urea  was  so  coj)ious ;  indeed,  in  many 
cases  the  quantity  of  iirine  is  less  than 
normal.  The  sense  of  languor  and  depres- 
sion in  these  cases  is  suggestive  of  a  tonic 
or  stimulant  line  of  treatment.  This  does 
more  harm  than  good.  The  eliminating 
treatment  acting  on  the  liver  generally  suc- 
ceeds, and  it  may  be  followed  by  the  use  of 
some  vegetable  bitter  tonic. 

(c)  Albumen. — Albumen  is  often  found  in 
the  urine  as  the  result  of  disordered  Hver- 
function.    Its  presence  may  be  merely  tem- 

1  Dr.  A.  Martin  (Paris,  1877)  writes  thus  on  this 
subject :  '  It  is  possible  to  utilise  in  a  certain  degree 
the  variations  of  this  princijjle  in  the  urine  for  the 
diagnosis  of  maladies  of  the  liver.' 
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porary,  in  connexion  with  a  temporary  he- 
patic derangement,  or  it  may  be  more  or  less 
permanent.  Tlie  writer  watched  with  inte- 
rest the  case  of  a  gentleman  in  whose  urine 
albumen  was  present  more  or  less  constantly 
for  nearly  thirty  years.  He  did  much  and 
very  responsible  brain-work,  and  lived  gene- 
rously. The  urine  had  low  speciiic  gravity. 
Though  often  looked  for,  casts  were  rarely 
foimd.  This  gentleman  himself  recognised 
the  share  which  the  liver  had  in  the  f)rodiic- 
tion  of  the  albumen,  and  he  regularly  took  as 
he  felt  occasion  a  grain  of  calomel  once  or 
twice  a  week  as  a  remedy. 

(d)  Bilirubin. — The  coloiuring  matter  of 
bile  may  be  formed  in  excess,  and  found  in 
the  urine  on  adding  nitric  acid.  Its  presence 
indicates  some  disordered  liver- fimction,  and 
is  so  far  useful  in  helpmg  diagnosis. 

3.  Disorders  of  the  Biliary  Func- 
tion.— Having  thus  described  some  special 
disorders  of  function  as  indicated  by  the  pre- 
sence of  special  materials  found  in  the  m-ine, 
we  may  now  refer  to  disorders  of  the  biliary 
function  generally.  These  may  be  divided 
into  (a)  those  due  to  excessive  secretion ; 
and  (6)  those  due  to  deficient  secretion.  It 
is  scarcely  necessary  to  arrange  those  due 
to  vitiated  bile  under  a  separate  head,  as 
the  secretion  may  be  vitiated  whether  it  be 
redundant  or  deficient. 

(i7)  Excessive  secretion  of  bile  is  charac- 
terised by  bilious  diarrhaa — copious,  liuid, 
bilious  evacuations ;  nausea,  or  not  infre- 
quently vomiting ;  twisting,  griping  pains  in 
the  abdomen ;  and  perhaps  some  febrile 
symptoms.  The  bile  in  some  cases  seems  to 
be  pecuharly  acrid,  and  to  cause  much  smart- 
ing when  voided.  The  urine  is  generally 
high-coloured,  and  loaded  with  lithates. 
There  is  frequently  headache  and  sleepless- 
ness, with  either  irritabihty  of  temper  or 
depression  of  spirits.  Distm'bances  of  cir- 
culation, in  the  form  of  irregularity  of  pulse, 
and  palpitation  of  the  heart,  are  also  occa- 
sionally present.  This  excessive  secretion  of 
bile,  with  the  attendant  symptoms,  is  usually 
the  result  of  congestion  of  the  liver. 

{h)  Deficient  secretion  of  bile  is  charac- 
terised by  dyspeptic  symptoms,  such  as  furred 
tongue,  impleasant  taste  in  the  mouth,  loss  of 
appetite,  and  flatulence.  The  action  of  the 
bowels  may  be  irregular,  but  is  usually  cos- 
tive ;  and  the  evacuations  are  of  a  pale  yellow, 
or  drab,  or  whitish  colour,  and  often  of  offen- 
sive odoiu:.  The  complexion  is  usually  saUow 
and  aniemic,  not  often  jaimdiced.  Distitrb- 
ances  of  the  circulation,  in  the  form  of  lan- 
guid or  h-regular  pulse,  occiir,  and  in  the 
nervous  system,  headache,  languor,  drowsi- 
ness, and  hypochondriasis  being  h-equent 
concomitants.  Piles  are  troublesome,  but 
afford  relief  when  they  bleed.  The  urine  is 
generally  dark-coloiu-ed,  tm'bid,  and  loaded 
with  lithates.  There  is  also,  in  chronic 
cases,  loss  of  flesh.    Indeed,  the  action  of 


the  bile  in  promoting  the  assimilation  of 
fat,  in  stimulating  the  peristaltic  action  of 
the  intestines,  and  as  an  antiseptic,  is  well 
illustrated  in  the  symptoms  which  attend 
protracted  deficiency  of  the  secretion. 

Prognosis  and  Treatment. — In  no  class 
of  disorders  do  general  remedial  or  hygienic 
agents  act  more  beneficiaUy  than  in  func- 
tional derangements  of  the  liver.  Pure  air, 
exercise,  strict  attention  to  the  functions  of 
the  skin,  and  suitable  diet,  are  the  curative 
means  on  which  we  must  mainly  rely.  In 
all  cases  it  is  of  moment  to  promote  the 
healthy  action  of  the  skin  and  lungs.  This 
is  to  be  done  by  exercise  on  foot,  or  far  pre- 
ferably on  horseback.  The  latter  is  pecu- 
liarly advantageous,  as  it  stimulates  directly, 
by  a  series  of  succussions,  and  by  contraction 
of  the  abdominal  muscles,  the  liver  and  intes- 
tines, and  may  be  had  recom-se  to,  in  modera- 
tion, by  those  who  are  not  very  vigorous. 
Walljing  promotes  the  general  circulation, 
excites  the  action  of  the  skin,  increases  the 
frequency  and  fulness  of  the  respirations, 
and  indirectly  tends  materially  to  relieve  a 
congested  or  indolent  state  of  liver.  The 
action  of  the  skm  must  also  be  maintained 
by  adequate  clothing  in  all  seasons  of  the 
year,  and  by  daily  use  of  the  bath,  followed 
by  active  friction  of  the  entire  surface  of  the 
body. 

The  diet  shoiild  be  of  a  light  nourishing 
character ;  and  rich  gravies,  soups,  made 
dishes,  sauces,  pastry,  raw  vegetables,  and 
such  articles  shovdd  be  avoided.  The  nitro- 
genous foods  suit  best,  especially  where  there 
is  associated  lithsemia ;  starchy  and  saccha- 
rine articles  being  more  or  less  objection- 
able, especially  when  sugar  appears  in  the 
mrine.  The  strong  spirituous  drinks  are  to 
be  avoided ;  but  the  lighter  wines,  when  pm'e, 
as  claret,  hock,  and  light  dry  sherry,  may  be 
taken  at  meals  in  moderation,  or  small  quan- 
tities of  whisky  or  brandy  in  water. 

Among  the  medicinal  remedies  which  pro- 
mote the  action  of  the  hver  and  the  expul- 
sion, if  not  the  secretion  of  bile,  mercury 
and  its  preparations  hold  a  prominent  place. 
For  notwithstanding  the  results  of  experi- 
ments upon  animals,  few  practitioners  will 
be  content  to  give  up  the  advantages  which 
their  clinical  experience  has  taught  them 
to  expect  from  the  judicious  use  of  mer- 
cury. It  has  been  said  that  the  drug  merely 
effects  the  expulsion  of  the  bile  ;  the  result, 
however,  is  manifest  and  imquestionable.  In 
excessive  secretion  of  bUe  a  single  fuU  dose 
of  calomel,  followed  in  a  few  hours  by  a 
saline  draught,  will  cause  a  free  downward 
discharge ;  and  in  the  lithaemic  condition  of 
system,  indicated  by  tiu-bid  urine  contain- 
ing copious  lithates,  the  sarne  treatment  will 
afford  ready  relief.  In  smaller  doses,  re- 
peated at  intervals,  and  combined  with  other 
aperients,  such  as  colocynth  or  rhubarb,  mer- 
cury will  be  foUowed  by  beneficial  results  in 
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less  active  fanctional  derangement.  In  some 
cases  mercury  may  be  inadmissible,  or  may 
disagree ;  and,  in  any  case,  it  is  weU  not  to 
repeat  it  too  frequently,  or  to  continue  it  for 
too  long  a  time,  as  its  protracted  use  is  aj)t  to 
impair  digestion  and  nutrition,  and  weaken 
the  function  of  the  organ  which  it  at  first  re- 
lieves. A  valuable  addition  to  the  list  of 
cholagogues  will  be  found  in  podophylHn.  A 
quarter  of  a  grain  to  a  grain  of  the  resin  may 
be  given  for  a  dose,  combined  with  a  Httle 
hyoscyamus  or  half  a  grain  of  extract  of  can- 
nabis indica  to  prevent  griping,  and  a  grain  or 
two  of  rhubarb  or  watery  extract  of  aloes,  or, 
if  it  is  desirable  to  quicken  the  action,  with 
some  extract  of  colocynth,  or  it  may  be  given 
in  solution  as  the  tincture.  When  the  drug 
acts  favourably  it  produces  one  or  two  bulky 
evacuations,  with  copious  excretion  of  bUe, 
followed  by  a  feeling  on  the  part  of  the 
patient  that  the  bowels  have  been  thoroughly 
emptied.  Its  action,  however,  is  at  times 
neither  satisfactory  nor  certain,  and  it  causes 
occasionally  much  griping,  irritation,  and 
tenesmus,  and  subsequently  depression. 
Taraxacum  is  useful  as  a  mild  aperient  and 
diuretic,  and  probably  alterative,  in  func- 
tional hepatic  disorders,  and  may  be  given 
in  combination  with  alkalis,  especially  the 
bicarbonate  of  potassium  or  of  sodium,  in 
cases  where  the  gouty  or  lithic  acid  diathesis 
exists.  The  dose  of  solid  extract  is  from  ten 
to  fifteen  grains,  but  the  fluid  extract  is  the 
best  preparation,  especially  in  combination 
with  chloride  of  ammonium.  Nitro-muriatic 
acid  is  indicated  in  cases  of  torpid  liver  as- 
sociated with  oxaluria  (see  Liver,  Hyper- 
emia of).  The  saline  aperient  draught  has 
of  late  been  in  a  great  degree  superseded  by 
the  use  of  one  or  other  of  the  aperient  waters, 
the  Friedrichshall,  Pullna,  Hunyadi,  or  the 
Kubinat,  &c.  These  should  be  taken  in  the 
morning,  fasting,  and  their  effect  is  quickened 
by  the  addition  of  some  warm  water.  The 
action  of  these  waters,  as  of  the  saline  pur- 
gative, is  to  cause  a  drain  from  the  intestinal 
vessels,  thereby  reUeving  the  congested  he- 
patic portal  system.  The  waters  of  Carlsbad, 
Marienbad,  and  other  similar  springs  contain 
no  sulphate  of  magnesium,  and  owe  their 
aperient  effect  to  the  sulphate  of  sodiiim  which 
is  the  preponderating  ingredient.  This  valu- 
able drug  does  not  act  by  stimulating  intes- 
tinal secretion,  but,  according  to  Buchheim, 
by  retaining  the  water  in  which  it  is  dissolved 
and  that  which  it  meets  with  in  the  bowel,  and 
so  constituting  a  solvent  which  loosens  and 
softens  and  carries  down  solid  fecal  masses 
and  tenacious  mucus.  The  amount  of  carbo- 
nate of  sodium  associated  with  the  Glauber's 
salt  in  these  waters  renders  them  antacid, 
and  assists  in  determining  a  diuretic  as  well 
as  aperient  action.  The  mineral  waters,  or 
the  salts  obtained  from  them  by  evaporation, 
may  be  taken  at  home  in  the  morning,  in 
conjunction  with  sufficient  warm  water.  For 


those  individuals  especially  who  are  suffer- 
ing from  hepatic  congestion  or  merely  func- 
tional disorder,  if  the  result  of  irregular 
habits  in  eating  and  drinking,  a  visit  to  and 
course  of  waters  at  one  of  the  spas  will,  if 
means  permit,  be  desirable.  Change  of 
scene,  regularity  in  diet,  and  absence  from 
mental  harass,  are,  of  course,  important 
elements  in  the  success  of  a  more  or  less 
protracted  stay  at  such  places ;  and  it  is 
remarkable  how  readily  many  individuals, 
who  are  quite  unmanageable  at  home,  sub- 
mit to  strict  hygienic  arrangements  imder 
fresh  influences.  Harrogate,  Cheltenham, 
Leamington,  and  Scarborough  in  this  coun- 
try, Strathpeffer  in  Scotland,  and  Lisdoon- 
varna  in  Ireland,  are  the  chief  places  in  Great 
Britain.  In  addition  to  those  already  named, 
Homburg  and  Kissingen  on  the  Continent 
are  amongst  the  spas  which  enjoy  special 
renown  in  the  treatment  of  liver-affections. 
See  MiNEEAL  Waters. 

S.  H.  Ward.      Eichakd  Qua  ff. 

LIVER,  Gangrene  of. — See  Liver, 
Abscess  of;  and  Inflammation,  Acute,  of. 

LIVER,  Hydatid  Disease  of. — Synon.: 
Echinococci  of  Liver. 

Anatomical  Characters. — The  Hver  is  the 
organ  most  frequently  affected  with  hydatid 
disease.  There  is  usually  but  one  cyst,  but 
there  may  be  two,  three,  or  more ;  and  the 
size  of  the  cyst  may  vary  from  that  of  a  pea 
to  that  of  a  child's  head.  The  cysts  may 
exist  in  either  lobe  of  the  liver,  but  they  are 
more  frequent  in  the  right ;  and  they  may  be 
attached  to  the  upper  or  under  surface,  or 
project  from  the  border,  or  lie  biu-ied  in  the 
substance  of  the  gland.  This  is  more  or  less 
modified  in  form,  and  increased  in  size,  ac- 
cording to  the  magnitude  and  site  of  the  cyst. 
When  the  cyst  is  small  and  deep-seated, 
there  will  be  no  appreciable  change  in  the 
liver,  and  the  disease  may  be  latent  for  years. 
When,  however,  the  cyst  is  very  large,  it, 
with  the  liver,  constitutes  a  tumour,  which 
may  encroach  upon  the  thorax,  and  also 
fiU  a  great  part  of  the  abdomen.  Pressure 
of  the  cyst  may  induce  atrophy  of  a  por- 
tion of  the  liver,  but,  at  times,  hypertrophy 
is  the  result.  The  bUe-ducts  have  occasion- 
ally been  found  to  be  obliterated,  or  a  com- 
munication to  have  been  effected  between 
them  and  the  cysts.  When  at  the  surface  of 
the  organ,  the  cysts  as  they  enlarge  may 
induce  inflammation  and  thickening  of  the 
peritoneum,  and  adhesion  to  neighbouring 
structures. 

Symptoms. — A  hydatid  cyst,  when  suffi- 
ciently large  and  near  the  surface,  generally 
exhibits  itself  as  a  tumour  of  variable  size, 
situated  either  in  the  right  hypochondrium 
or  in  the  epigastric  region ;  evenly  globular 
in  its  early  stages  ;  firm,  resisting,  yet  elastic, 
and,  at  times,  with  a  sensation  of  fluctuation. 
Brian9on  and  Piorry  noticed  a  vibration  or 
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trembling — hydatid  fremitus — which  is  felt 
when  the  surface  is  compressed  gently  by 
three  fingers  of  the  left  hand,  and  sharp  per- 
cussion made  with  the  right  hand  over  the 
middle  finger.  Frerichs  does  not  consider 
this  sign  of  much  importance,  it  having  been 
present  in  only  one-half  of  his  cases.  If  the 
tumour  is  situated  behind  the  liver,  it  wiU, 
as  it  develops,  push  this  organ  forwards, 
flatten  it,  and  increase  the  area  of  dulness. 
The  tumour  may  last  for  a  considerable  time, 
and  go  on  increasing  to  some  extent,  and  yet 
the  patient  remain  free  from  constitutional 
disturbance,  perform  all  his  functions  well, 
and  keep  in  good  condition  as  regards  flesh 
and  strength.  When,  however,  it  has  at- 
tained a  very  large  size,  it  will  give  rise  to 
various  symptoms — to  a  feeUng  of  tightness 
and  distension ;  if  it  press  upwards,  to  em- 
barrassed breathing,  cough,  possibly  more  or 
less  dulness,  with  diminished  respiration,  at 
the  base  of  the  right  lung,  and  palpitation  ; 
if  upon  the  abdominal  viscera,  to  interference 
with  their  functions.  Pain  is  not  generally 
present,  but  in  some  cases  there  is  a  gnawing 
pain,  either  at  the  epigastrimn  or  extending 
forwards  from  the  lumbar  region.  (Edema 
of  the  lower  extremities  may  occtu*  when  the  '. 
tumour  presses  upon  the  inferior  cava,  or 
ascites  from  a  similar  effect  on  the  portal 
vein.  The  latter  is,  however,  not  unlikely  to 
have  some  associated  features,  tending  to  in- 
dicate the  unusual  nature  of  the  efi'usion  and 
the  origin  of  the  disease. 

Diagnosis. — Hydatid  tumoiu*  of  the  Hver 
is  not  always  easily  diagnosed  ;  but  the  cha- 
racteristic featmres  already  noticed,  and  its 
compatibility  (in  many  cases  up  to  an  ad- 
vanced stage)  with  a  good  state  of  health, 
will  generally  point  to  its  nature.  Abscess  of 
the  Uver  will  be  distinguished  by  local  and 
remote  pain  ;  the  frequent  antecedence  or  co- 
existence of  dysentery ;  and  severe  constitu- 
tional symptoms,  such  as  hectic  fever,  rigors, 
&c.  It  must,  however,  be  remembered  that 
hydatid  cysts  are  liable  to  become  inflamed 
and  to  suppurate,  when  the  diagnosis  wiU 
not  be  so  readily  made  ;  but  even  so,  the  sup- 
puration of  a  hydatid  cyst  is  less  likely  to  be 
accompanied  by  the  acute  paroxysmal  fever 
so  characteristic,  if  present,  of  abscess  of  the 
liver.  Cancer  of  the  liver  will  generally  be 
marked  by  irregularity  of  surface ;  the  pre- 
sence of  pain ;  the  cachectic  aspect ;  and  the 
rapidity  of  progress.  Anem'ysm  of  the  ab- 
dominal aorta  may  form  an  epigastric  tumour, 
of  even,  spherical  shape  ;  but  the  pulsations, 
frequently  very  forcible,  coupled,  probably, 
with  bruit,  audible  along  the  course  of  the 
vessel  before  and  behind,  will  determine  the 
diagnosis.  The  site,  the  pyriform  shape  and 
uniform  size,  and  the  usual  accompaniment 
of  jaundice,  will  distinguish  from  hydatid 
disease  the  tumour  caused  by  a  distended 
gall-bladder.  Frerichs  thinks  that  hydatid 
disease  of  the  hver  is  more  frequently  con- 


founded with  localised  pleuritic  effusion  at 
the  base  of  the  chest  than  with  any  other 
affection.  He  remarks  that  the  same  signs — 
dulness  on  percussion,  absence  of  vocal  thrill, 
intercostal  fluctuation — would  be  present  in 
both  cases.  He  rests  the  diagnosis  on  the  fact 
that  the  line  of  dulness  would  present  a  curve 
which  would  look  upwards  in  the  one  case, 
downwards  in  the  other.  To  this  sign,  of 
uncertain  presence,  may  be  added  that  the 
vocal  vibration  and  resonance,  although  per- 
haps somewhat  lessened,  are  not  usually 
damped  by  pressure  from  below  the  dia- 
phragm to  the  extent  that  is  effected  by  fluid 
in  the  pleura. 

Terminations  and  Prognosis. — Hydatid 
tumom:  of  the  liver  may  last  for  years,  and 
be  compatible  with  an  average  state  of  health; 
or,  at  an  early  or  advanced  period  of  its  exist- 
ence, it  may  terminate  in  one  of  the  follow- 
ing ways :  1.  It  may,  from  its  bulk  and 
position,  press  upon  and  interfere  with  the 
functions  of  different  organs.  Pressure  on  the 
large  venous  trunks  may  induce  ascites  and 
dropsy  of  the  lower  extremities ;  x^ressure 
upon  the  stomach  and  intestinal  canal  may 
obstruct  functions  connected  with  the  assimi- 
lation of  food,  and  induce  failm-e  of  flesh  and 
strength,  and  ultimately  death  from  exhaus- 
tion. 2.  The  tumomr  may  contract  adhesions 
with  the  diaphragm ;  ulcerative  action  through 
this  may  be  set  up,  and  either  (a)  discharge 
of  the  contents  of  the  sac  may  take  place  into 
the  pleura,  and  fatal  pleuritis  result ;  or  (b) 
further  adhesions  and  ulceration  may  effect 
communication  with  the  lung,  pneumonic 
symptoms  ensue,  and  the  contents  of  the  sac, 
mixed  with  the  products  of  inflammation,  be 
expectorated.  The  contents  are  sometimes 
expectorated,  and  the  disease  cm'ed  by  this 
means.  3.  A  rare  result  is  adhesion  to,  and 
ulceration  into  the  pericardiimi,  with  escape 
of  contents,  and  rapidly  fatal  results.  4.  Ad- 
hesion may  be  effected  with  some  part  of 
the  alimentary  canal,  and  the  contents  of  the 
sac  be  discharged  by  vomiting  or  by  stool. 
5.  Rupture  of  the  sac  may  be  caused  by  a 
blow  or  otherwise  ;  the  contents  be  discharged 
into  the  peritoneum ;  and  fatal  peritonitis 
result.  6.  The  tumour  may  contract  adhe- 
sions with  the  parietes  ;  point  externally  ; 
and  be  opened  or  effect  an  opening  by  natural 
process,  inflammation  and  suppuration  having 
been  previously  set  up  in  the  sac.  7.  Budd 
and  Frerichs  notice  a  possible  cure  from  the 
obliteration  of  the  sac  by  the  formation  within 
it  of  a  putty-Hke  matter,  the  combined  result 
of  degeneration  of  the  cyst  and  its  contents, 
and  of  inflammation  outside  the  parent  cyst. 
These  conditions  are  by  no  means  rare  in  the 
deadhouse,  and  they  are  frequently  associated 
with  calcareous  changes  in  the  cyst-waU,  as 
well  as  with  the  deposition  of  brown  or  orange 
biliary  pigment.  So  generally  is  pigment  of 
this  kind  present  in  various  f)arts  of  these 
cured  hydatids,  that  there  is  good  ground  for 
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supjjosing  that  the  ruptiire  of  minute  bile- 
diicts  into  the  cyst  or  its  wall  is  no  uncom- 
mon thing ;  and,  whether  by  killing  the 
parasite,  or  by  effecting  slow  inflammatory 
changes  in  the  bed  of  the  cyst,  that  it  leads 
to  a  spontaneous  cure  in  no  inconsiderable 
number  of  cases.  And  as  an  illustration,  j 
although  a  rare  one,  of  the  extent  to  which  I 
the  slow  inflammatory  changes  may  proceed 
under  favouring  conditions,  there  is  a  speci- 
men in  the  museum  of  Guy's  Hospital  where 
the  hydatid  is  surrounded  by,  and  had  no 
doubt  determined,  an  enormous  growth  of 
gummatous  material.  8.  Communication  [ 
may  be  effected  between  a  hydatid  cyst  and  I 
one  of  the  larger  bile-ducts,  and  then  the 
result  will  usually  be  fatal,  although  there 
are  one  or  two  cases  recorded  of  recovery. 
9.  Similar  cysts  may  be  formed  in  other  parts 
or  organs  of  the  body.  10.  As  a  possible 
rare  event  may  be  mentioned  communica- 
tion of  the  sac  with  the  ascending  vena  cava, 
escape  of  the  contents  into  this,  transfer  of  | 
the  contents  to  the  right  side  of  the  heart, 
impaction  in  the  pulmonary  artery,  and  fatal 
asphyxia. 

Treatment. — So  long  as  a  hydatid  tumour 
of  the  liver  induces  no  distressing  symptoms, 
and  does  not  affect  the  functions  of  any 
organs,  there  is  no  pressing  cause  for  inter- 
ference. When,  however,  it  is  rapidly  in- 
creasing, is  accompanied  with  pain  or  dis- 
tressing distension,  and  especially  if  by  up- 
ward pressure  it  is  causing  difficulty  of 
breathing,  and  other  symptoms,  recourse 
should  be  had  to  tapping.  If  there  be  any 
doubt  about  the  nature  of  the  tumour,  the 
exploratory  needle  may  be  first  introduced ; 
and  should  a  clear  fluid,  free  from  albumen, 
escajje,  the  diagnosis  may  be  considered  to 
be  established.  It  is  now,  indeed,  con- 
sidered the  best  treatment  not  to  wait  for 
xu"gent  symptoms ;  but  when  the  disease  is 
well  developed,  the  cyst  yet  perhaps  single, 
and  the  walls  elastic,  to  let  out  the  contents. 
This  is  best  and  most  safely  effected  by  punc- 
turing with  a  fine  trochar  or  with  an  aspi- 
rator. Certain  precautionary  measm'es  must, 
however,  be  attended  to.  Prior  to  tapping,  a 
broad  flannel  roller  should  be  firmly  applied 
round  the  abdomen,  commencing  from  below 
and  carrying  the  bandage  up  to  the  timiour, 
so  as  to  assist  in  fixing  this.  It  is  considered 
desirable  not  to  quite  empty  the  cyst,  as  by 
doing  so  the  chance  of  air  entering  the  cyst 
is  increased.  This  result  may  also  be  further 
prevented,  and  adhesion  of  the  cyst  to  the 
parietes  promoted,  by  applying  a  compress  of 
lint  over  the  wound  and  fixing  it  firmly  with 
the  remainder  of  the  bandage  which  has  been 
already  partially  applied.  The  patient  should 
be  kept  quiet  in  bed  for  a  day  or  two,  and 
rest  should  be  further  ensured  by  the  ad- 
ministration of  morphine.  The  late  Dr. 
Murchison  discountenanced  the  use  of  chloro- 
form for  this  operation,  as  the  pain  is  but 


trifling,  and  the  chloroform  may  induce 
vomiting,  which  would  interfere  with  the 
subsequent  rest  of  parts,  so  desirable  to  en- 
sure a  successful  result.  It  is  not  necessary 
to  wait  for  the  adhesion  of  the  cyst  to  the 
parietes  before  puncturing,  as  the  use  of  a 
fine  trochar  diminishes  the  risk  of  escape  of 
the  contents  of  the  sac  into  the  peritoneum ; 
and,  moreover,  the  escape  of  a  certain  amount 
of  fluid  will  not  usually  induce  peritonitis. 
A  large  proportion  of  cases  thus  treated  have 
been  successful. 

When  a  hydatid  cyst  has  suppurated,  it 
should  be  opened  by  free  incision,  and  the 
contents  allowed  to  evacuate  themselves. 
The  cyst  may  be  opened  immediately  or  by 
two  stages,  according  as  it  is  adherent  to 
the  parietes  or  not.  Free  drainage  must  be 
ensured  in.  accordance  with  the  principles  of 
modern  antiseptic  surgery. 

Puncture  and  subsequent  injection  of  the 
cyst  with  some  stimulating  fluid;  gradual 
opening  of  the  cyst  by  applications  of  caustic 
potash,  so  as  to  ensure  adhesion  with  the 
parietes ;  and  a  large  incision  with  a  view 
to  effective  removal  of  contents,  are  methods 
of  treatment  which  have  been  practised,  but 
cannot  be  recommended  in  '"~™Tiarison  with 
simple  puncture  with  a  fine  trochar  ;  but,  as 
regards  incision  and  evacuation,  the  success 
of  modern  sm-gery  is  such  that  it  may  now  be- 
resorted  to  with  less  misgiving,  and  is  even 
strongly  advocated  by  some.  There  would, 
however,  appear  to  be  some  risk  of  hemor- 
rhage from  the  bed  of  the  cyst  after  incision ; 
and  inasmuch  as  there  may  be  several  cysts, 
and  simple  aspiration  is  free  from  any  serious 
danger,  and  is  often  successful  in  inducing 
quiescence,  at  any  rate,  in  the  cyst  for  long 
periods  of  time,  the  simpler  measure  should,, 
unless  specially  contra-indicated,  be  first, 
adopted. 

The  late  Dr.  Hilton  Fagge  and  Mr.  Dur- 
ham treated  several  cases  successfully  by 
acupuncture,  and  by  passing  a  galvanic  cm'- 
rent  through  the  contents  of  the  cyst;  but 
it  seems  not  improbable  that  the  result  may 
have  been  due  to  the  acupimcture,  and  not 
to  the  galvanic  influence.  Treatment  by 
special  medicinal  agents,  administered  inter- 
nally, has  been  fairly  tried.  Of  these,  com- 
mon salt  and  iodide  of  potassium  in  large 
doses  may  be  mentioned.  They  have,  how- 
ever, proved  entirely  useless. 

Stephen  H.  Ward.    James  F.  Goodhart. 

LIVEB,  Hypersemia  of.  —  Synon.  : 
Congestion  of  the  Liver. 

Definition. — Uniform  enlargement  of  the 
liver,  with  preservation  of  its  normal  shape  ; 
caused  by  over-distension  with  blood,  the 
result  of  mechanical  obstruction  to  the  re- 
tm-n  of  blood  to  the  heart,  or  of  direct  afflux 
of  blood  through  the  portal  vessels;  attended 
with  a  sense  of  fulness  and  oppression  in  the 
right  hypochondriac  and  epigastric  regions. 
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and  a  dusky  and  sometimes  jaundiced  com- 
plexion. 

Etiology. — Congestion  of  the  liver  may 
be  either  active  or  passive.  Niemeyer  limits 
the  term  '  congestion '  to  the  latter,  and  applies 
the  term  '  fluxion  '  to  the  former.  Active 
hyjjercBtnia  or  congestion  results  from — • 
1.  Excess  in  eating  and  drinking,  especially 
in  persons  of  sedentary  and  indolent  habits. 
Determination  of  blood  to  the  liver  occurs, 
to  some  extent,  in  the  process  of  digestion  in 
connexion  with  ordmary  meals,  and  if  these 
consist  of  rich  and  irritating  materials,  and 
are  repeated  too  often,  or  if  the  liver  is 
stimulated  between  meals  by  the  imbibition 
of  spirituous  liquors,  the  hypersemia  may 
become  excessive  and  continuous.  2.  Long 
exposure  to  a  tropical  or  sub-tropical  tem- 
perature will  perhaps  induce  hepatic  con- 
gestion, but  such  influence  may  be  long 
resisted  by  persons  of  temperate  habits ;  and 
it  is  probable  that  the  association  of  irregu- 
larities in  eating  and  diinking  mainly  con- 
tributes to  the  result.  3.  A  chill,  after  exposure 
to  heat,  may  induce  active  hepatic  congestion, 
which,  in  hot  climates,  may  result  in  sup- 
purative hepatitis.  4.  It  may  be  excited  by 
injuries  to  the  liver — such  as  contusions  or 
wounds.  5.  Hyperfemia  of  the  liver,  with 
enlargement,  occurs  in  connexion  with  typhus 
fever  and  other  acute  exanthemata,  puer- 
peral fever  and  sciirvy.  It  is  also  a  result 
of  prolonged  exposure  to  malaria,  with  or 
without  attacks  of  pronoimced  ague.  This 
influence  is  the  main  cause  of  the  enlarged 
livers  with  which  '  old  Indians '  retiu'n  to 
this  country. 

Passive  hypercemia,  to  which  the  term 
mechanical  congestion  is  applied  by  some 
authors,  is  due  to  interference  with  the 
return  of  blood  from  the  liver  through  the 
hepatic  vein  and  inferior  cava  to  the  heart. 
Such  interference  may  be  due  immediately 
to  dilatation  of  the  right  heart,  with  affection 
of  the  tricuspid  valve  ;  to  obstruction  to  the 
circulation  m  the  course  of  the  pulmonary 
artery,  caused  by  different  diseases  of  the 
lungs ;  or,  farther  on,  in  the  line  of  the  cir- 
culation, to  disease  of  the  mitral  or  aortic 
valves.  The  affections  of  the  lungs  which 
interfere  with  the  pi^lmonary  circulation  are 
either  acute,  as  pneumonia,  and  then  the 
hepatic  hypersemia  may  pass  off  with  the 
disease  ;  or  they  are  chronic,  as  emphysema 
and  fibroid  disease,  and  then  the  hyperaemia 
will  persist.  Mechanical  congestion  of  the 
liver  may  result  fi-om  direct  obstruction  to 
the  flow  of  blood  by  the  pressure  on  the  vena 
cava  of  aneiu-ysmal  or  other  tumours.  Mere 
weakness  of  the  heart's  action  often  keeps  up 
a  certain  amount  of  passive  congestion. 

Anatomical  Characters. — A  hyperasmie 
liver  is  increased  in  size  about  equally  in  all 
directions ;  its  resistance  is  also  increased  ; 
its  peritoneal  investment  appears  distended 
and  shining.    On  making  an  incision  blood 


oozes  out  freely,  and  the  cut  surface  is  dark 
red — either  uniformly  so,  or  spotted  with  in- 
tervening lighter  spaces.  In  the  passive  or 
mechanical  form,  the  central  vessels  of  the 
lobules- — the  hepatic  veins — are  engorged; 
and  when  persistently  so,  as  in  disease  of 
the  mitral  valve,  the  cut  surface  gives  the 
characteristic  appearance  to  which  the  term 
nutmeg  liver  has  been  applied.  The  dark 
centres  contrast  with  the  pale  circiimference 
of  the  lobules,  the  light  and  dai-k  parts  being 
clearly  defined,  but  varying  according  to  the 
section ;  the  siu'face  gives  an  appearance 
which  resembles  closely  that  of  a  cut  nut- 
meg. The  central  dark  spots  result  from 
distension  of  the  hepatic  veins,  and  deposi- 
tion of  bile-pigment  in  the  adjacent  heijatie 
cells,  which  are  more  or  less  atrophied  by 
pressure ;  the  lighter  spaces  correspond  to 
the  mterlobular  veins,  the  light  colour  being 
due,  according  to  most  pathologists,  to  the 
presence  of  fat  in  the  cells  at  the  circumfer- 
ence. Dr.  Wickham  Legg,  however,  states, 
as  the  result  of  an  examination  of  twenty 
eases  of  nutmeg  liver,  that  the  fat  was  not 
in  excess  in  the  majority  of  them.  In  addi- 
tion to  the  atrophy  of  the  cells  by  pressure 
of  dilated  hepatic  veins,  there  may  be  hyper- 
trophy of  the  interlobular  hepatic  tissue,  with 
lymphoid  bodies  scattered  through  it.  The 
term  '  red  atrophy  '  has  been  applied  to  this 
advanced  stage  of  nutmeg  liver,  but,  as  Dr. 
Legg  remarks,  it  is  objectionable,  as  having 
been  previously  used  by  Virchow  to  designate 
a  state  of  liver  met  with  in  wasting  diseases, 
such  as  typhoid  fever.  The  term  '  atrophic 
nutmeg  liver  '  answers  well. 

Symptoms  and  Sequel.e. — In  slight  cases 
of  hyperaemia  the  liver  does  not  extend  much 
beyond  its  normal  limits,  but  it  may  perhaps 
be  felt  below  the  borders  of  the  ribs  and 
across  the  epigastrium.  In  severe  cases, 
and  especially  in  passive  hyperaemia  from 
obstructed  circulation,  the  organ  often  attains 
a  considerable  size,  and  is  found,  on  percus- 
sion, to  extend  upwards  into  the  mammary 
region,  downwards  nearly  to  the  umbilicus, 
and  across  into  the  left  hypochondrium.  Its 
resistance  is  generally  increased,  and,  in  old- 
standmg  cases,  such  as  the  local  condition 
often  seen  in  the  deadhouse  as  the  effect  of 
tight-lacing,  it  may  even  be  hard  enough 
to  create  the  si;spicion  of  malignant  disease. 
There  is  often,  especially  in  acute  cases, 
tenderness  on  pressure.  The  patients  do 
not  exactly  speak  of  pain,  but  of  a  sense  of 
oppression  and  fulness  in  the  right  hypo- 
chondriac and  epigastric  regions,  and  of 
imeasiness  from  the  pressra-e  of  clothes,  or 
on  lying  on  the  left  side.  In  most  acute 
cases  there  is  marked  functional  and  general 
disturbance  ;  a  furred  tongue,  nausea,  vomit- 
ing at  times  of  bile,  bilious  diarrhcea,  sallow- 
ness  of  complexion,  or  some  amount  of 
jaundice.  In  certain  cases  tlie  bile  seems  to 
be  peculiarly  acrid,  and  causes  much  griping 


1144 


LIVEE,  HYPEREMIA  OP 


and  distress  as  it  passes  downwards,  and 
smarting  as  it  is  voided.  The  urine  is  high- 
coloured,  and  loaded  with  lithates.  The 
patients  often  complain  of  headache,  are  irri- 
table and  depressed  in  spirits,  and  feel  lan- 
guid and  drowsy.  Disturbances  of  circulation 
are  indicated,  in  severe  attacks,  by  irregu- 
larity of  the  pulse  and  palpitation  of  the 
heart.  When  jaundice  is  present  in  any 
marked  degree,  there  is  probably  catarrh  of 
the  bile- ducts,  and  transient  obstruction  of 
these  ducts,  and  then  the  evacuations  are 
devoid  of  hile. 

The  hyper£emic  condition  of  liver  induced 
in  India  or  other  tropical  regions,  as  the  re- 
sult of  high  temperature  and  malarious  in- 
fluence, may  terminate  in  chronic  enlarge- 
ment, and  possibly  in  damaged  structure  of 
the  organ.  The  symptoms  which  mark  this 
are  cachexia  and  anaemia,  with  sallowness  of 
complexion ;  a  weak  circulation,  indicated 
by  great  susceptibility  to  changes  of  tempe- 
rature, and  by  chUhness  or  coldness  of  the 
lower  extremities;  disturbances  of  the  ner- 
vous system,  shown  by  irritability,  depres- 
sion of  spirits,  disinchnation  from  effort  of 
any  kind,  headache,  and  giddiness ;  and  other 
complaints.  Dyspeptic  symptoms  are  present. 
The  bowels  are  either  constipated  or  relaxed, 
the  stools  in  either  case  showing  a  deficient 
or  vitiated  secretion  of  bile.  The  iirine 
sometimes  contains  bile,  frequently  oxalate 
of  lime,  and  excess  of  urea.  The  skin  is  dry 
and  harsh. 

In  the  mechanical  form  of  hyperaemia  there 
are,  in  addition  to  special  gastric  and  hepatic 
symptoms,  other  symptoms  indicative  of  the 
pulmonary  or  cardiac  affection  on  which  it 
depends.  The  complexion  is  more  or  less 
dusky,  and  there  is  a  certain  amovmt  of 
lividity  mixed  with  the  jaundiced  hue.  The 
liver  may  be  found  to  vary  in  size  in  accord- 
ance with  the  variations  in  the  conditions 
which  give  rise  to  it.  It  may  sometimes 
pulsate.  Ascites  may  now  become  a  promi- 
nent symptom,  whilst,  as  Niemeyer  remarks, 
the  general  dropsy  resulting  from  associated 
heart-affection  may  be  yielding  to  treatment. 

Diagnosis. — Hyperaemia  of  the  liver,  when 
it  is  the  result  of  obstruction  to  the  circula- 
tion caused  by  diseases  in  the  chest,  is  easily 
recognised.  Also,  when  of  the  active  kind 
and  acute,  it  is  not  likely  to  be  mistaken  for 
any  other  cause  of  enlargement.  It  is  only 
when  the  congestion  is  chronic,  and  the  liver 
hard  and  resistant,  that  an  erroneous  dia- 
gnosis may  be  made ;  but  the  previous  history 
of  the  case,  and  associated  general  symptoms, 
wiU  lead  to  a  right  conclusion.  It  might  be 
mistaken  for  albuminoid  disease,  but  then 
the  liver  may  be  reaUy  undergoing  this  de- 
generation. 

Prognosis. — Active  hyperaemia  of  the  liver 
usually  ends  favourably  on  removal  of  the 
exciting  cause,  and  under  appropriate  treat- 
ment.   The  following  considerations  will, 


however,  influence  the  prognosis  :  1.  An 
attack  of  hyperaemia  in  an  individual  of  in- 
temperate habits  may  be  but  the  early  stage 
of  cirrhosis.  2.  A  similar  attack,  occurring 
in  India,  may,  as  Dr.  Maclean  remarks,  be 
but  the  commencement  of  acute  hepatitis, 
which  may  end  in  suppuration.  3.  The 
prognosis  in  the  mechanical  form  of  conges- 
tion, dependent  upon  disease  in  the  chest, 
wlU  be  influenced  by  the  nature  and  stage 
of  such  disease. 

Treatment. — An  attack  of  acute  hyper- 
aemia of  the  Uver  will  usually  be  reheved 
quickly  by  rest  ;  by  restriction  to  a  bland, 
fluid  diet ;  and  by  ensuring  free  action  of  the 
bowels  by  a  dose  of  calomel,  followed  after  a 
few  hours  by  a  saline  aperient,  either  in  the 
form  of  a  draught,  or  of  one  of  the  more 
active  mineral  waters.  A  single  sufficient 
dose  of  calomel,  four  or  five  grains,  wiU  often 
rapidly  reheve  attendant  gastric  irritation 
and  vomiting,  and  ensure  a  free  downward 
discharge  of  bUe.  Should  there  be  much 
tenderness  on  pressure  over  the  liver,  the 
application  of  sinapisms  or  turpentine  stupes, 
followed  by  hot  poultices,  wiU.  be  beneficial. 
So  long  as  any  acute  symptoms  continue, 
the  patient  should  be  ke^..  ^uiet  in  bed  ;  the 
diet  should  be  light  and  fluid ;  and  stimulants 
should  be  rigorously  excluded.  The  portal 
system  must  be  kept  reheved  by  a  dose  of 
Pullna  or  FriedrichshaU  water,  or  by  a  saline 
draught,  every  or  every  other  morning,  pre- 
ceded the  previous  night  by  some  mercurial 
preparation,  if  the  secretion  seem  to  require 
this.  Podophyllin  may  be  advantageously 
substituted  for  merciu-y  in  some  cases,  but  it 
is  uncertain  in  its  action.  Its  griping  effect 
is  counteracted  by  the  addition  of  a  little 
extract  of  hyoscyamus  or  half  a  grain  of  ex- 
tract of  cannabis  indica,  and  its  action  will 
be  quickened  by  adding  a  little  compoimd 
colocynth  pUl.  When  the  acute  stage  of 
hyperaemia  is  passed,  taraxacum  often  acts 
weU  as  a  purgative  and  alterative ;  combined, 
in  subjects  of  gouty  habit,  whose  urine  is 
more  or  less  charged  with  hthates,  with  bicar- 
bonate of  potassimn,  or,  in  other  cases,  with 
diluted  nitro-hydrochloric  acid.  This  acid,  in 
torpidity  and  chronic  enlargement  of  the  liver, 
is  one  of  our  most  effective  remedies.  It  acts 
by  altering  and  promoting  the  biliary  secre- 
tion, and  by  improving  the  tone  of  the  diges- 
tive organs.  In  the  chronic  enlargement  of 
liver  of  '  old  Indians,'  in  that  which  results 
from  malarious  poison,  and  also  in  other 
forms  of  chronic  congestion,  it  often  acts 
very  beneficially.  It  may  be  used  both  in- 
ternally and  externally.  Ten  to  twenty  drops 
of  the  diluted  acid  of  the  Pharmacopoeia  may 
be  given  two  or  three  times  daily,  combined 
with  taraxacum,  quinine,  or  other  drug, 
according  to  indications.  The  external  use 
of  the  acid  has  been  advantageously  had  re- 
course to  at  the  Seamen's  Hospital  for  years, 
either  in  the  form  of  compress  over  the 
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abdomen,  or  by  sponging  the  surface  of  the 
body,  or  by  the  use  of  baths  to  the  lower 
extremities.  The  fluid  for  the  bath  or  com- 
press is  prepared  by  adding  eight  ounces  of 
the  diluted  acid  of  the  Pharmacopoeia  to  a 
gallon  of  water  at  about  98°  F.  The  com- 
press may  be  applied  by  soaking  a  flannel 
roUer  of  sufficient  length,  about  a  foot  in 
width,  in  the  prepared  acid,  and  wringing  it 
so  that  it  merely  remains  damp.  The  roller 
should  be  then  applied  round  the  body, 
covered  with  a  piece  of  oiled  silk,  and  worn 
constantly — subject,  however,  to  renewal  of 
acid  night  and  morning ;  or  the  lower  ex- 
tremities may  be  immersed  in  the  fluid  for 
about  twenty  minutes,  night  and  morning, 
and  the  inner  sides  of  tlie  thighs  and  the 
body  be  sponged  at  the  same  time.  Earthen- 
ware or  wooden  baths  should  be  used ;  and 
the  sponges  and  towels  after  each  bath  must 
be  well  washed  in  cold  water,  or  they  will  be 
destroyed  by  the  acid.  At  times  the  external 
use  of  the  acid  causes  purging;  and  in  several 
cases,  at  the  Seamen's  Hospital,  severe 
irritation  of  the  skin,  with  copious  papular 
eruption,  resulted,  and  the  remedy  had  to  be 
discontinued.  Chloride  of  ammonium  and 
iodide  of  potassium  must  be  mentioned  as 
drugs  that  have  been  found  serviceable  in 
reducing  livers  enlarged  by  chronic  conges- 
tion. 

In  the  hyperaemia  resulting  from  disease 
of  the  mitral  or  aortic  valves,  or  from  chronic 
pulmonary  changes,  it  is  sufficient  to  remark 
that  the  chest-symptoms  will  often  be  most 
effectually  relieved  by  treatment  directed 
especially  to  the  liver. 

Much  benefit  will  result  in  many  cases  of 
hyperaemia  from  a  course  of  mineral  waters 
at  one  of  the  German  or  English  spas.  Ma- 
rienbad,  the  cool  springs  of  Carlsbad  (rather 
than  the  Sprudel),  Kissingen,  Cheltenham, 
Harrogate,  &c.,  are  indicated  in  active  hyper- 
aemia; the  more  tonic  waters  in  the  more 
chronic  forms  of  congestion.  A  more  detailed 
notice  of  the  ditl'erent  spas  and  waters  in 
relation  to  hepatic  affections  wiU  be  foimd 
under  other  articles.  See  Liver,  Functional 
Disorders  of;  and  Mineral  Waters. 

Stephen  H.  Ward.    James  F.  Goodhart. 

LIVER,  Hypertrophy  of. — In  true 
hypertrophy  of  the  liver,  the  increase  in  the 
size  of  the  organ  is  due  to  enlargement  and 
multiplication  of  the  secreting  cells,  without 
any  morbid  change  having  taken  place  in 
these,  and  without  the  deposit  around  them 
of  any  morbid  material.  The  parenchjrma 
of  an  hypertrophied  liver  is  generally  firm 
and  vascular,  in  some  few  instances  pale  and 
flabby.  The  hypertrophy  may  be  partial  or 
general.  Partial  hypertrophy  may  either 
result  fi-om  localised  hritation  of  the  liver, 
as  in  tight-lacing  ;  or  it  may  compensate  for 
some  other  portion  of  the  organ  reduced  or 
entirely  destroyed  by  disease,  as  in  the  large 


irregular  lobules  of  hej)atie  tissue  formed 
in  advanced  cases  of  syphOitic  hepatitis. 
General  hypertrophy  has  been  found  m  some 
cases  of  diabetes  mellitus;  in  leukaemia;  and, 
according  to  Dr.  Jules  Simon,  in  a  certain 
cachectic  condition  pi'oduced  under  the  com- 
bined influences  of  deprivation,  scrofula,  and 
residence  in  a  damp  locahty.  Whether  true 
hepatic  hypertrophy  can  be  caused  by  resi- 
dence in  hot  climates,  or  by  prolonged  ex- 
posure to  malaria,  seems,  according  to 
Frerichs,  to  be  open  to  doubt.  It  is  probably 
due  in  some  instances  to  prolonged  congestion 
of  the  Uver,  and,  as  a  result  of  such  a  con- 
dition, may  occasionally  be  met  with  in 
drinkers  and  free  livers,  and  in  the  subjects 
of  pulmonary  and  cardiac  diseases. 

W.  Johnson  Smith. 

LIVER,  Induration  of. — The  hver  is 
commonly  hardened  whenever  it  is  small. 
Simple  induration  is  a  state  in  which  new 
connective  tissue  seems  to  replace  the  proper 
hepatic  tissue  throughout  large  tracts  of  the 
liver.  Often  the  organ  becomes  small  and 
lobulated ;  at  other  times  it  is  increased  in 
size,  and  a  case  has  been  known  in  which  it 
weighed  eight  poimds,  constituting  a  connec- 
tive-tissue hypertrophy  of  the  liver.  The 
diseased  part  presents  the  appearance  of  a 
completely  homogeneous,  whitish-yellow, 
firm,  hard  mass ;  which  under  the  micro- 
scope is  seen  to  be  made  up  of  connective 
tissue,  in  which  no,  or  very  few,  elements  of 
liver- substance  can  be  made  out. 

J.  WicKHAM  Legg.    Stephen  Mackenzie. 

LIVER,  Inflammation  of,  Acute. — 

Synon.  :  Acute  Hepatitis ;  Fr.  Hepatite 
Aigue  ;  Ger.  Acute  Leherentzi'mdung . 

It  is  usual  to  divide  acute  inflammation  of 
the  liver  into  perihepatitis,  involving  the 
investing  membrane  of  the  liver  and  Glisson's 
capsule  ;  and  hepatitis,  in  which  the  paren- 
chyma of  the  hver  is  engaged — in  other 
words,  into  superficial  and  deep-seated  ;  but, 
practically  speaking,  perihepatitis  is  rarely 
more  than  an  accompaniment  of  hepatitis, 
of  peritonitis,  or  of  an  acute  attack  of  a 
neighbouring  organ.  We  shall  not  treat  of 
the  two  separately,  as  they  are  constantly 
associated  with  each  other. 

J3TIOL0GY. — Acute  hepatitis  is  by  no 
means  a  common  affection  in  Europe,  and 
even  in  the  tropics  congestion  is  far  more 
frequent  than  acute  inflammation.  The 
chief  causes  of  hepatitis  are  exposure  to  heat 
and  to  changes  of  temperature — both  of 
which  have  a  large  share  in  what  is  called 
tropical  influence — u-regular  habits  of  life, 
and  spu-it-drinking.  Irregular  action  of  the 
liver  and  of  the  bowels  predisposes  to  it. 
Men  in  the  tropics  are  far  more  subject  to 
the  disease  than  women  or  children — in  fact, 
acute  hepatitis  is  exceedingly  rare  in  chil- 
dren. The  disease  is  uncommon  in  men 
I  under  the  age  of  twenty,  and  appears  to  be 
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most  frequent  between  the  ages  of  twenty-  1 
five  and  thirty-five.  Independently  of  the  I 
cases  in  which  it  appears  to  be  connected 
with  dysentery,  many  authors  believe  hepa- 
titis to  be  induced  by  the  same  causes  as 
those  which  produce  tropical  dysentery,  and 
tropical  fevers — in  other  words,  by  malarious 
infliiences.  Hepatitis  or  perihepatitis  is 
sometimes  occasioned  by  falls,  or  by  external 
violence,  which  may  operate  in  producing 
them  either  directly  or  secondarily. 

Anatomical  Characters. — The  Hver  when 
inflamed  is  usually  represented  as  softened 
and  congested,  sometimes  having  a  granular 
appearance.  When  cut  into,  more  blood  i 
flows  from  it  than  usual.  It  is  sometimes 
infiltrated  with  serous  fluid,  with  lymph,  or 
occasionally  with  small  spots  of  pus.  While 
portions  of  the  hver  are  involved  in  inflam- 
mation, other  portions  may  be  unaltered ; 
but  most  generally  it  is  inflamed  or  con- 
gested throughout,  in  some  parts  in  red 
patches,  while  in  other  parts  there  are  patches 
of  a  yellowish  colour.  These  may  be  traced 
in  their  changes  until  they  are  converted 
into  abscesses,  which  may  be  single,  or  less 
frequently  multiple ;  usually  these  are  en- 
closed in  a  cyst,  which  varies  from  the  thin- 
nest half-formed  membrane  to  a  tolerably 
tough  one.  If  there  has  been  much  peri- 
hepatitis, the  liver  is  very  commonly  ad- 
herent to  the  diaphragm  or  to  the  neighbour- 
ing viscera  by  organised  lymph,  and  its 
capsule  is  thickened. 

With  reference  to  the  distribution  of  its 
blood-vessels,  it  has  been  presumed  that 
congestion  of  the  liver  is  mainly  caused  by 
obstruction  to  the  hepatic  veins,  consequent 
on  affections  of  the  heart  or  lungs,  or  by 
some  obstruction  of  the  vena  portse,  or 
morbid  alteration  of  the  blood  which  it 
conveys.  In  inflammation,  again,  the  capil- 
laries of  the  hepatic  artery  are  believed  to 
be  primarily  engorged.  But  these  matters 
are  not  very  certain.  As  respects  suj)pura- 
tive  inflammation,  Budd  mamtained,  and 
rightly  as  regards  many  cases,  that  it  is  the 
result  of  purulent  matter  taken  up  from 
ulcerating  surfaces  of  the  bowel,  and  con- 
veyed to  the  Hver  by  the  vena  portae. 

Symptoms. — These  vary  much  in  their 
degree  of  acuteness.  There  is  frequently  in 
the  commencement  chilliness,  or  even  some 
shivering,  foUowed  by  fever.  The  appetite 
is  impaired,  and  there  may  be  loathing  of 
food.  The  tongue  is  white,  and  usually  has 
a  thick  white  coat.  The  bowels  are  some- 
times constipated ;  more  frequently  there  is 
diarrhoea.  Sometimes  there  is  great  thirst, 
along  with  irritabiHty  of  the  stomach  and 
bilious  vomiting.  A  certain  degree  of  jaun- 
dice has  been  often  set  down  as  a  symptom 
of  hepatitis,  but  it  is  very  unusual.  There 
is  firequently  pain  in  the  right  shoulder,  but 
by  no  means  always.  There  is  often  a  short, 
dry  cough.    There  is  generally  some  fever ; 


j  the  pulse  is  usually  from  100  to  110,  and  the- 
I  temperature  of  the  body  is  increased  two  or 
three  degrees  ;  but  there  is  seldom  present 
that  amomit  of  irritation  which  one  would 
expect  to  find  when  inflammation  is  so 
acute  that  it  may  end  in  suppuration.  In 
the  region  of  the  liver  the  symptoms  are 
varioiis.  Sometimes  there  is  sharp  lancin- 
ating pain,  especially  when  the  convex  sur- 
face is  most  affected ;  more  frequently  there 
is  a  duU,  heavy  pain,  which  is  increased 
when  the  patient  endeavours  to  lie  on  his 
left  side.  There  is  generally  pain  in  the 
liver  on  pressure.  On  careful  examination 
i  the  viscus  will  often  be  found  to  be  increased 
in  bulk,  but  by  no  means  always  so.  It  may 
be  enlarged  upwards  and  backwards,  or 
below  the  edge  of  the  ribs,  or  towards  the 
epigastrium.  If  the  inflammation  be  at  all 
acute,  or  if  there  be  perihepatitis,  which  may 
involve  the  lower  surface  of  the  diaphragm, 
there  may  be  shortness  of  breathing,  which 
is  often  very  distressing.  The  acuteness  of 
suffering  depends  very  much  on  whether  the 
surface  or  the  deeper  portion  of  the  organ  is 
most  involved  in  tuo  inflammation.  The 
urine  is  commonly  high-coloured,  and  con- 
tains an  excess  of  bile-pigment.  Sometimes 
albumen  is  present,  but  on  the  whole  nothing 
very  definite  is  known  on  this  point. 

As  regards  the  duration  of  the  symptoms, 
if  there  only  be  perihepatitis,  they  will 
probably  subside  in  three  or  four  days. 
Deep-seated  hepatitis  may  end  in  about  ten 
days  in  resolution,  or  in  the  formation  of 
abscess  {see  Liver,  Abscess  of) ;  or  the 
disease  may  be  protracted  in  a  less  acute 
form  for  weeks  or  months,  producing  en- 
largement or  partial  induration  of  the  liver. 
In  such  cases,  and  indeed  in  the  less  acute 
form  of  hepatitis,  it  is  often  difficult  to  draw 
a  distinction  between  chronic  congestion  and 
chronic  inflammation. 

Diagnosis. — Hepatitis  is  not  very  likely 
to  be  confounded  with  other  affections.  If 
the  surface  is  particularly  involved,  when 
there  is  much  shortness  of  breath,  and  the 
pains  are  lancinating,  it  may  be  confounded 
with  local  pleurisy  or  pneumonia.  The  aus- 
cultatory sounds,  as  also  the  position  of  the 
patient,  will  show  whether  the  lungs  are 
affected — for  with  pneumonia,  with  inter- 
costal neuralgia,  with  inflammation  of  the 
stomach,  or  with  the  passage  of  gall-stones, 
he  will  not  lie  on  the  affected  side,  as  in 
hepatitis ;  nor  is  there  in  these  diseases  the 
excessive  irritabihty  of  stomach  that  there  is 
in  inflammation  of  the  liver.  The  pain  of 
gall-stones  comes  on  more  suddenly,  is  more 
acute,  and  disappears  more  rapidly.  Some- 
times hepatitis  has  been  confounded  with 
enlargement  of  the  gall-bladder,  but  usually 
the  pyriform  shape  and  prominence  of  that 
organ  when  over-filled  should  be  enough  to 
distinguish  it.  As  for  the  diagnosis  between 
hepatitis  and  perihepatitis,  it  is  chiefly  of 
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importance  as  regards  the  jirognosis.  The 
pain  in  the  latter  is  nsnally  more  acute,  less 
of  a  dull  pain,  and  is  less  persistent.  The 
parenchyma  of  the  viscus  is  less  sensitive 
than  its  surface,  as  has  appeared  to  the 
writer,  on  handling  and  cutting  off  two  or 
three  inches  of  liver  which  had  protruded 
through  a  wound. 

Prognosis. — The  prognosis  of  hepatitis  is 
gi'ave,  but  its  termination  is  generally  favom*- 
able  in  temperate  climates,  especially  when 
the  case  is  one  rather  of  perihepatitis  than 
of  hepatitis.  In  the  tropics  the  disease  is 
much  more  formidable.  There  is  always 
the  risk  of  its  running  into  abscess ;  or,  if 
that  be  avoided,  of  a  state  of  chronic  hyp)er- 
semia  of  the  organ,  witli  enlargement  and 
constant  tendency  to  relapse  supervening. 
The  complication  with  dysentery  or  chronic 
diarrhoea  is  frequent  and  unfavourable.  The 
ratio  of  mortality  differs  much  in  different 
places,  and  in  the  same  place  in  different 
seasons ;  and  it  is  difficult  to  ascertain  the 
absolute  mortality  of  hepatitis,  as  long  as 
congestion  and  iniJammation  of  the  liver  are 
not  distinguished  in  statistical  retm'ns.  How- 
ever, hepatitis  (if  cholera  be  excluded)  has 
long  been,  and  continues  to  be  steadily,  the 
greatest  source  of  mortality  among  our 
soldiers  in  India.  The  French  found  it  a 
very  fatal  disease  in  Algiers,  and  it  has 
always  been  one  of  the  most  serious  diseases 
of  hot  countries. 

Treatment. — The  activity  of  treatment 
must  be  regulated  by  the  acuteness  of  the 
case,  and  bj'  the  presence  or  absence  of 
complications,  such  as  dysentery.  In  former 
days  repeated  venesection  used  to  be  em- 
ployed. We  now  find  a  few  leeches  applied 
over  the  liver  or  to  the  anus  at  least  as 
efi'ectual.  Emolhent  cataplasms  are  to  be 
kept  constantly  applied  to  the  side.  The 
bowels  should  be  freely  acted  on  with  the 
neutral  salts.  The  action  of  ipecacuanha  in 
large  doses  is  very  useful,  whether  it  produces 
nausea  or  operates  on  the  bowels.  It  is  par- 
ticularly indicated  where  there  is  dysenteric 
complication.  The  general  feehng  is  that  the 
induction  of  vomiting  ojierates  unfavourably, 
but  in  the  early  stage  of  the  disease  a  cer- 
tain amomit  of  this  action  is  not  injurious. 
It  seems  to  relieve  the  liver  to  some  extent. 
Calomel  and  opnim,  and  the  exhibition  of 
calomel  in  small  doses,  to  touch  the  gums, 
was  the  old  treatment  in  India;  while  the 
French  trusted  mainly  to  the  exhibition  of 
calomel,  ipecacuanha,  and  opium.  Both 
modes  of  treatment  were  believed  to  yield 
satisfactory  results.  The  popiilar  idea  that 
if  the  patient  was  once  salivated  he  was 
secure  from  the  formation  of  abscess  has  no 
foundation  in  fact.  If  there  is  much  general 
fever,  the  use  of  an  ordinary  diaphoretic 
mixtiire,  with  a  larger  proportion  of  trrtar 
emetic,  will  be  foimd  useful;  if  nausea  is 
produced,  so  much  the  better,    "\i\1ien  the 


symptoms  become  less  acute,  the  steady  use 
of  moderate  saline  aperients,  or  of  iodide  of 
l^otassium — in  short,  the  ordinary  treatment 
for  congested  liver,  should  be  adopted. 
Coimter-irritants  and  blistering,  or  the  ap- 
lilication  of  tincture  of  iodine  over  the  liver, 
are  of  more  use  in  this  than  in  the  earlier 
stages.  The  nitro-mm-iatic  acid  bath  has 
long  been  a  popular  remedy  in  the  chronic 
stage  of  hepatitis.  The  body  may  be  im- 
mersed, but  a  bath  for  the  feet,  or  sponging  the 
side  with  a  solution  of  the  acid,  will  usually 
be  found  as  efficacious.  The  internal  use  of 
the  mineral  acids  the  writer  believes  to  be 
more  effective.  Change  of  climate  exercises 
a  singularly  beneficial  effect ;  especially  that 
obtained  by  a  sea- voyage.  Sudden  exposure 
to  cold,  however,  after  a  return  from  a  warm 
climate,  must  be  particularly  guarded  against. 
The  treatment  of  the  sequelte  of  hepatitis 
becomes  practically  that  of  congestion  of  the 
liver.  The  steady  use  of  saline  aperients,  or 
a  resort  to  the  saline-alliiahne,  or  to  alkaline 
baths,  as  Carlsbad,  Marienbad,  Elster,  Vichy, 
and  others,  will  be  found  beneficial.  In  the 
acute  stage  the  diet  must  be  low,  and  limited 
chiefly  to  fluids.  Great  attention  must  be 
paid  to  diet  during  convalescence  also.  This 
will  help  materially  in  preventing  the  dis- 
ease from  becoming  chronic ;  and,  indeed, 
there  is  no  better  prophylactic  against  hepa- 
I  titis  than  a  carefully  regulated  diet,  with 
I  abstinence  fi'om  spirituous  drinks. 

J.  Macpherson. 

LIVER,  Inflammation  of,  Chronic. 

This  is  usually  only  another  name  for  cirrhosis. 
Sometimes  the  name  is  given  to  a  perihepa- 
titis, a  thickening  and  opacity  of  the  capsule 
enclosing  the  liver,  and  beneath  which  the 
liver-substance  is  found  hardened  and  tough, 
due  to  an  over-growth  of  the  connective 
tissue  from  the  capsule.  Most  pathologists, 
however,  look  upon  ckrhosis  as  a  chronic 
inflammation  of  the  liver,  and  the  name  is 
usually  restricted  to  this  state.  A  chronic 
inflammation  of  the  liver  is  also  induced  by 
syphilis,  both  congenital  and  acquired.  See 
Liver,  Cirrhosis  of. 
J.  WicKHAM  Legg.    Stephen  Mackenzie. 

LIVER,  Malformations  of. — Abnor- 
malities in  tlie  form  of  the  liver  are  not 
common,  and  are  more  often  acquired  than 
conptenital.  The  following  are  some  of  the 
most  frequently  observed  malformations  that 
are  congenital,  and  due  to  some  original  de- 
fect :  A  more  or  less  quadrangular  liver ;  a 
rounded  liver ;  reduced  proportions  or  total 
absence  of  left  lobe ;  prolongation  of  the  left 
lobe  in  the  form  of  a  narrow  tongue-Hke  pro- 
cess towards  the  region  of  the  spleen ;  ab- 
normal grooving  of  the  siu-faces  of  the  liver; 
extreme  depth  of  normal  fissures.  Another 
occasional  variety  of  hepatic  malformation 
consists  in  extensive  lobulation,  and  the 
existence  of  one  or  more  additional  small 
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lobes — a  condition  met  with  in  the  livers  of 
rodent  animals.  An  extreme  instance  of  this 
extensive  lobulation  was  observed  by  Dr. 
Dickinson,  and  is  recorded  in  the  Transac- 
tions of  the  Pathological  Society  (vol.  xvii. 
p.  160).  Acquired  malformation  may  be  due 
to  hepatic  abscess ;  to  hydatid  disease ;  to 
new-growths ;  to  some  form  of  chronic  in- 
flammation (cirrhosis,  syphilitic  disease)  ;  or, 
finally,  to  compression  of  the  organ  by  tight- 
lacing  and  other  means.  In  cases  of  hepatic 
malformation  caused  by  tight-lacing,  the  upper 
part  of  the  right  lobe  may  be  traversed  from 
side  to  side,  either  by  a  single  very  deep 
furrow,  or  by  two  or  more  shallow  depres- 
sions with  elevated  transverse  folds  of  liver- 
tissue  between  them.  In  those  instances  in 
which  the  constriction  has  been  so  applied 
as  to  '  fold  up  '  the  liver,  and  to  increase  its 
convexity  from  before  backwards,  a  single 
deep  transverse  furrow  is  often  formed  on 
the  imder  surface  of  the  right  lobe. 

According  to  WUks  and  Moxon,  compres- 
sion of  the  waist  by  a  strap  often  causes  a 
transverse  groove  or  depression,  with  a  fibrous 
appearance,  running  just  above  the  anterior 
edge  of  the  liver  in  fi-ont. 

Dr.  Coats  has  described  a  furrowed  con- 
dition of  the  upper  surface  of  the  liver,  in 
which  elevated  folds  of  hepatic  structure, 
with  corresponding  depressions,  take  a  direc- 
tion from  before  backwards.  This  furrowing 
occurs  in  cases  of  obstructed  respiration,  and 
is  held  to  be  due  to  the  pressure  of  the  lower 
ribs  on  the  liver,  which  organ  is  more  or  less 
fixed  by  depression  of  the  diaphragm  and  by 
the  strongly  contracted  abdominal  muscles. 

W.  Johnson  Smith. 

LIVER,  Malignant  Disease  of. — 

Definition. — Development  in  the  liver  of 
cancerous  or  sarcomatous  growths,  either 
primary,  or  secondary  to  similar  growths 
elsewhere ;  causing,  generally,  enlargement 
of  the  organ,  with  irregularity  of  its  surface ; 
attended  with  pain,  often  with  jaundice  and 
ascites,  with  marked  cachexia  and  progres- 
sive emaciation ;  and  having  usually  a 
rapidly  fatal  termination. 

Etiology. — Hepatic  cancer  is  so  largely 
a  disease  transported  to  the  liver  from  other 
organs  by  the  various  vessels  that  supply  it 
with  blood  and  lymph,  that  its  raison  d'etre 
is  that  of  the  various  primary  growths  from 
which  it  emanates — in  the  stomach,  the  intes- 
tine, the  sexual  organs,  the  breast,  the  eye, 
&c.  Thus  it  is  rare  in  early  life.  Of  eighty- 
three  cases  analysed  by  Frerichs,  forty-one 
were  between  forty  and  sixty  years  of  age, 
and  the  remainder  in  nearly  equal  propor- 
tions above  and  below  that  period.  Climate, 
habits  of  life,  over-indulgence  in  the  use  of 
spirituous  liquors,  do  not  seem  to  play  any 
part  in  determining  the  malady.  The  in- 
fluence of  hereditary  tendency  to  cancer 
must  not,  however,  be  overlooked.  Malig- 


nant disease  of  the  liver  is  primary  in  about 
one-fourth  of  all  cases ;  secondary  in  the 
remainder ;  and,  in  about  one-half  of  the 
cases  in  which  it  is  so,  the  primary  disease 
has  been  seated  in  structures  connected  with 
the  portal  system.  Of  such  as  originate  in 
the  liver,  the  disease  in  the  larger  number 
commences  in  the  gall-bladder  or  the  bile- 
ducts,  and  is  of  the  nature  of  cylinder-celled 
cancer.  Some  few,  at  any  rate,  have  ap- 
peared to  be  the  direct  outcome  of  the  local 
irritation  of  a  gall-stone. 

Anatomical  Characters. — MaUgnant  dis- 
ease of  the  liver  may  be  either  carcinoma 
or  sarcoma,  the  former  being  either  hard  or 
soft  (scfrrhus  or  medullary),  the  latter  round- 
celled  and  occasionally  melanotic.  Colloid 
cancer  is  rare,  and  spreads  from  the  stomach 
or  peritoneum.  Cancer  may  occur  as  an 
infiltration  of  the  liver-tissue,  when  large 
masses  of  the  liver  are  uniformly  affected, 
and  little  or  no  irregularity  of  surface  results. 
It  usually,  however,  occurs  in  circumscribed 
masses,  smaller  "  .des  or  larger  protuber- 
ances, varying  in  size,  to  use  a  familiar 
comparison,  from  that  of  a  pea  to  that  of  a 
child's  head.  These  masses  are  more  or 
less  numerous,  and  usually  distinct ;  or  they 
may  encroach  upon  one  another,  and  coalesce. 
When  near  the  surface,  they  give  rise  to  the 
marked  irregularity  which  is  very  charac- 
teristic of  the  disease  ;  and,  when  large  and 
numerous,  cause  considerable  increase  in 
the  size  of  the  liver.  The  masses  on  the 
surface  are  sometimes  flattened,  and  have  a 
central  depression  which  has  been  designated 
as  '  cancer  navel.'  The  cut  surface  is  either 
white,  or  reddish-white,  or  darker  red  when 
blood  has  been  recently  extravasated,  or  of 
varying  colour,  from  altered  blood-pigment, 
when  the  extravasation  of  blood  has  been  of 
longer  date.  The  portal  and  hepatic  veins 
are  sometimes  invaded  by  the  cancer. 

Symptoms.— In  the  earlier  stage  of  this 
disease,  the  symptoms  may  be  merely  sub- 
jective, and  then  diagnosis  will  be  difficult. 
When  far  advanced,  however,  a  prominent 
irregular  swelling  may  be  seen,  raising  the 
abdominal  parietes,  and  occupying  often  a 
large  portion  of  the  abdominal  cavity.  Lesser, 
grades  of  the  disease  may  be  detected  by 
palpation  and  percussion.  The  liver  will  be 
found  to  extend  more  or  less  beyond  its 
normal  limits ;  to  be  hard  and  resisting ; 
and,  in  a  large  proportion  of  cases,  irregular. 
In  a  few  cases,  however,  when  the  disease  is 
of  an  infiltrating  form,  the  surface  will  per- 
haps be  smooth  tliroughout.  At  times  there  is 
no  enlargement  of  the  organ,  and  the  portion 
affected  Hes  under  the  ribs,  so  that  physical 
examination  does  not  help  us.  There  is  often 
tenderness  on  pressure,  especially  when  the 
peritoneal  coat  is  inflamed.  Usually,  but  not 
always,  there  is  pain  in  the  liver  itself; 
sometimes  merely  a  feeling  of  tightness  and 
fulness;  at  other  times  a  gnawing,  aching 
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pain  ;  and  some  patients  have  described  the 
pain  as  '  burning.'  There  is  frequently  also 
pain  shooting  back  to  the  spine,  over  the 
sacrum,  or  about  the  angle  of  the  right 
scapula.  A  sensation  as  of  a  cord  drawn 
round  the  right  hypochondriiim  has  been 
complained  of.  There  is  sometimes  pain 
radiating  down  to  the  lower  part  of  the  ab- 
domen ;  and  occasionally  wandering  pains  in 
the  extremities  and  body  generally  are  com- 
plained of.  When  the  stomach  is  intact, 
there  may  be  no  material  disturbance  of  its 
functions,  but  usually  derangement  is  mani- 
fested by  loss  of  appetite,  nausea,  vomiting, 
and  other  symptoms,  which  will  be  intensified 
if  the  stomach  is  implicated  in  the  disease. 
The  bowels  are,  as  a  rule,  constipated  in  the 
earlier  stage,  but  towards  the  close  there  is 
often  dysenteric  diarrhoea.  Jaundice  occurs 
in  nearly  one-half  of  the  cases  of  malignant 
disease  of  the  liver,  and  is  due  to  compression 
of  the  bile-ducts  by  cancerous  masses  within 
the  organ,  or  by  an  enlarged  lymphatic  gland 
in  the  portal  fissure.  When  once  established 
it  is  permanent,  and  the  colour  of  the  patient 
varies,  being  pale  yellow,  or  deep  olive-yellow, 
or  greenish,  or  sometimes  of  the  dark  hue 
which  has  given  rise  to  the  term  '  black 
jaundice.'  The  stools  in  such  cases  are  white 
or  clayey  in  appearance ;  and  the  urine  deep- 
coloured  from  bile-pigment.  The  condition  of 
the  urine,  when  there  is  no  jaundice,  is  vari- 
able ;  in  the  earlier  stages  of  the  disease  it  is 
generally  scanty  and  pigmented,  and  loaded 
with  lithates  ;  in  the  last  stage,  according  to 
Dr.  Parkes,  copious,  pale,  and  deficient  in 
urea.  This  condition  he  attributes  to  the 
utter  failiure  of  digestive  and  nutritive  power. 
Ascites  is  present  in  more  than  half  of  the 
cases,  and  is  due  either  to  compression  of  the 
portal  vessels,  or  to  implication  of  the  peri- 
toneum. Sometimes  tlie  large  size  of  the 
tumour,  especially  if  ascites  to  any  extent  be 
present,  may  cause  much  pressm-e  upwards, 
and  give  rise  to  distressing  chest-symptoms, 
such  as  embarrassed  breathing  or  palpitation. 
Haemorrhage  not  infrequently  occurs  in  ad- 
vanced cases.  The  blood  may  come  from  the 
stomach  or  bowels,  and  be  due  to  portal  ob- 
struction ;  or  may  be  of  passive  character,  as 
in  scurvy  or  pm'pura  ;  and  the  bleeding  may 
take  place  beneath  the  skin,  or  come  from 
the  stomach  or  bowels.  In  the  latter  case 
the  haemorrhage  is  accompanied,  according 
to  Frerichs'  experience,  by  intense  jaundice, 
and  usually  by  somnolence  and  delirium. 
The  complexion  of  patients  sufi'ering  from 
the  disease  under  consideration,  when  there 
is  no  jaundice,  is  usually  sallow,  anaemic, 
earth-coloured.  There  is,  in  a  large  majority 
of  cases,  progressive  and,  towards  the  close,  ! 
often  exti'eme  emaciation.  Generally  there 
is  no  fever,  but  a  sort  of  hectic  may  occur 
when  the  cancerous  development  goes  on 
rapidly,  and  involves  several  organs,  ^\^len 
the  disease  of  the  liver  is  secondary  to,  and  | 


complicated  with  cancerous  affections  of  other 
organs,  as  the  stomach — which  occurs  m  a 
considerable  proportion  of  cases — pancreas, 
uterus,  or  mammary  gland,  symptoms  will 
exist  indicating  such  complications,  but  need 
not  be  specially  dealt  with  here. 

Diagnosis. — When  hepatic  cancer  is  some- 
what advanced,  and  the  liver  large  and  ir- 
regular on  its  surface,  the  diagnosis  will  be 
easily  effected.  In  the  early  stage,  on  the 
contrary,  and  throughout  some  cases  in  which 
the  liver  is  not  perceptibly  enlarged,  one 
must  be  cautious  in  giving  a  hasty  or  too 
decided  opinion.  Inherited  tendency  to 
cancer ;  the  age  of  the  patient ;  in  women  the 
period  of  '  change  of  life  ' ;  a  sallow,  earthy 
aspect ;  progressive  emaciation ;  and  pain  in 
the  right  hypochondrium,  point  with  fair 
probability  to  the  disease.  But  nearly  the 
same  conditions  and  symptoms  may  be 
associated  with  aggravated  hypochondriasis, 
or  chronic  tendency  to  gall-stones ;  and  in 
the  latter  case  the  difficulty  of  diagnosis  is 
increased,  as  gall-stones  are  often  associated 
with  cancer.  Permanent  closure  of  the  bile- 
duct  from  other  causes  gives  rise  to  persis- 
tent jaundice  and  other  symptoms,  as  in  the 
case  of  closure  by  pressure  from  a  cancerous 
mass.  Enlargement  of  the  liver  from  mahg- 
nant  disease  may  be  confoimded  with  the 
following  hepatic  enlargements  and  mahg- 
nant  tumours:  1.  Albuminoid  or  lardaceous 
disease.  In  this  affection  the  hard,  perfectly 
smooth  siu"face,  with  preservation  of  normal 
shape  of  the  liver,  and  absence  of  pain  in  the 
tumom-  and  of  jaundice,  will  be  sufficiently 
distinctive,  accompanied  as  it  should  be  by 
associated  indications  in  other  organs.  2.  In 
many  cases  of  cnrhosis,  as  also  of  mahgnant 
disease,  the  hver  is  enlarged  and  its  surface 
imeven,  and  in  both  diseases  there  is  great 
resemblance  in  the  aspect  and  general  cachec- 
tic state  of  the  patient,  and  similar  disturb- 
ance of  gastric  and  hepatic  function.  In 
cancer,  however,  the  ascites  is  generally  but 
slight,  and  the  liver,  instead  of  contracting, 
as  it  usually  does  in  cirrhosis  as  the  disease 
progresses,  continues  to  increase,  and  is 
marked  by  large  hard  nodules  and  protuber- 
ances, which  contrast  with  the  more  general 
but  less  stony  enlargement  in  cirrhosis.  In 
cancer  the  skin  is  often  moist;  in  cirrhosis 
it  is  harsh  and  dry.  Intemperance  is  not  an 
element  in  the  setiology  of  cancer,  as  it  is  in 
cirrhosis.  In  the  latter  disease,  as  also  in 
lardaceous  liver,  the  spleen  is  frequently  en- 
larged. 3.  Hydatid  tumour  is  to  be  distin- 
guished from  a  localised  cancerous  mass  by 
the  presence  of  more  or  less  distinct  fluctua- 
tion ;  and  the  absence  of  pain,  and  of  serious 
functional  and  constitutional  sjTnjjtoms. 
4.  A  tumour  caused  by  hepatic  abscess 
would  probably  give  evidence  of  fluctua- 
tion ;  be  associated  with  or  consecutive  to 
dysentery ;  and  often  attended  by  rigors, 
hectic  fever,  and  characteristic  shoulder-tip 
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pain.  5.  Malformations  and  malpositions  of 
the  liver  have  been  mistaken  for  cancerous 
enlargement,  especially  in  females  abont  the 
period  of  '  change  of  life.'  6.  A  largely  dis- 
tended gall-bladder  has  been  mistaken  for  a 
cancerous  projection  from  the  liver  ;  but  the 
smooth  oval  swelling,  and  the  site  of  the 
enlargement,  are  distinctive,  and,  as  Frerichs 
says,  a  practitioner  w^ho  made  an  erroneous 
diagnosis  in  such  case  would  be  wanting  in 
the  tactus  eruditus.  7.  Cancer  of  the  omen- 
tum would  present  a  movable  tumour,  separ- 
able, probably,  from  the  liver  by  a  slight  area 
of  tympanitic  resonance.  8.  Cancerous  de- 
posits in  the  left  lobe  of  the  liver  may  be 
readily  mistaken  for  cancerous  affections  of 
the  stomach.  The  following  points  will  assist 
in  diagnosis :  (a.)  Percussion  in  the  greatest 
thickening  of  the  walls  of  the  stomach  gives  a 
tolerably  clear,  tympanitic  sound ;  in  cancer 
of  the  left  lobe  of  the  liver,  the  sound  is 
much  more  deadened,  and  is  only  somewhat 
tympanitic  on  stronger  percussion- stroke ; 
(6)  careful  examination  of  the  liver,  and  of 
the  stomach,  when  full  and  when  empty, 
will  also  lead  to  a  correct  conclusion ; 
(c)  even  when  the  liver  and  stomach  are 
both  affected,  careful  examination  may  often 
make  out  the  boundaries  of  disease  in  each. 

9.  Malignant  tiunour  of  the  right  lobe  may 
be  mistaken  for  enlargement  of  the  right 
kidney.  Percussion  wiU  generally  give  a 
tympanitic  sound,  from  the  presence  of  in- 
testine between  the  kidney  and  liver.  The 
hepatic  tumour  is  also  distinguished  from 
this  and  other  abdominal  tumours  by  its 
following  the  movements  of  the  diaphragm 
in  respiration.  But  when  the  renal  enlarge- 
ment is  very  great,  diagnosis  is  not  easy. 

10.  Malignant  disease  of  the  ascending  or 
transverse  colon  will  constitute  a  movable, 
and  generally  somewhat  tympanitic  swell- 
ing ;  and  faecal  accumulations  in  the  colon 
may  be  removed,  but  not  always  readily,  by 
aperients  and  injections.  Percussion,  too, 
will  often  elicit  a  resonant  space  between 
the  enlarged  intestine  and  the  liver. 

Prognosis. — The  prognosis  is  always  un- 
favourable. The  disease,  when  once  fiilly 
pronounced,  runs  its  com'se  rapidly,  the  fatal 
termination  being  seldom  deferred  beyond  a 
year.  Scirrhus  has  usually  a  longer  duration 
than  mediallary  cancer. 

Treatment. — This  can  be  but  palliative, 
and  directed  to  rendering  the  inevitably  fatal 
course  as  smooth  as  possible,  by  relieving 
distressing  symptoms.  Eemedies  which  in 
other  hepatic  affections  are  valuable,  such  as 
cholagogues,  or  mineral  waters,  are  here  use- 
less, if  not  worse.  The  diet  should  be  plain 
and  nourishing  ;  and  the  moderate  use  of 
wine  and  alcohol  is  not  contra-indicated,  as 
in  other  disorders  of  the  liver.  Serious  gas- 
tric and  other  derangements  must  be  met  by 
appropriate  remedies  ;  it  being  always  borne 
in  mind  that  we  have  to  soothe  the  patient, 


and  not  add  to  his  distress  by  the  exhibition 
of  nauseous  drugs.  For  the  relief  of  pain, 
the  various  preparations  of  opium  are  indi- 
cated, and,  as  a  rule,  morphine  acts  the  best. 
It  may  be  administered  either  internally,  or 
by  the  hypodermic  method,  and  must  be  re- 
peated when  pain  demands  it.  Local  appli- 
cations over  the  Hver,  as  poultices,  spongio- 
piline,  &c.,  with  solution  of  opium  sprinkled 
over  the  surface,  are  useful,  especially  when 
the  peritoneal  coat  is  inflamed.  Tapping 
should  not  be  had  recourse  to  for  the  relief 
of  ascites,  unless  this  becomes  so  great  as  to 
interfere  by  upward  pressure  vsdth  the  func- 
tions of  the  lungs  or  heart.  The  fluid  soon 
re-accumulates,  and  the  effect  of  the  opera- 
tion is  to  hasten  the  fatal  termination. 
Stephen  H.  Ward.    James  F.  Goodhart. 

LIVER,  Malpositions  of. — Abnormali- 
ties in  the  position  of  the  liver  are  much  less 
rare  than  abnormalities  in  its  form.  The 
more  frequent  forms  if  congenital  displace- 
ment include — Later  1  transposition,  the 
liver  being  found  on  t.ie  left  instead  of  the 
right  side  of  the  abdomen ;  eventration,  the 
organ  being  exposed  in  front  of  the  abdomen 
of  a  foetus ;  the  presence  of  more  or  less  of 
the  liver  in  the  chest,  through  congenital 
deficiency  of  the  diaphragm.  In  acqiidred 
displacement  the  liver  may  be  either  de- 
pressed or  elevated,  some  rotation  of  the 
organ  on  its  transverse  axis  taking  place  in 
an  opposite  direction  in  each  case.  Depres- 
sion may  be  caused  by  pressure  from  above, 
as  by  effusion  in  the  right  pleural  cavity, 
and  probably  to  some  slight  extent  by  con- 
siderable pericardial  effusion,  or  cardiac 
hypertrophy.  Elevation  of  the  liver,  which 
takes  place  more  frequently,  may  be  due  to 
pregnancy,  ascites,  or  the  presence  of  some 
large  abdominal  tumour.  Curvature  of  the 
spine,  whether  lateral  or  angular,  usually 
gives  rise  to  some  change  in  the  position  of 
the  liver.  In  Pott's  disease  the  organ  is 
often  forced  downwards  towards  the  crest  of 
the  right  Uium. 

By  tight-lacing  both  the  position  and  the 
form  of  the  liver  may  be  altered.  The  organ 
may  be  forced  downwards,  and  at  the  same 
time  so  twisted  on  its  transverse  axis  that 
its  convex  surface  looks  directly  forwards, 
and  its  concave  surface  directly  backwards. 
When  tightly  compressed,  the  upper  smrface 
of  the  right  lobe  becomes  marked  by  the 
ribs,  and  presents  transverse  puckerings.  At 
the  same  time  the  right  lobe  is  bent  upon 
itself,  the  concavity  of  its  lower  surface  being 
much  increased.  The  hepatic  tissue  corre- 
sponding to  the  summit  of  the  arch  thus 
formed  gradually  wastes,  untU  at  last  the 
lobe  is  divided  into  two  portions  by  a  deep 
transverse  groove,  which  portions  are  con- 
nected merely  by  a  membranous  band,  com- 
posed of  thickened  serous  membrane,  and  the 
corresponding  portion  of  the  hepatic  capsule. 
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Attention  has  of  late  years  been  directed  j 
to  a  condition  of  the  liver  analogous,  in  I 
many  respects,  to  that  known  as  floating  i 
or  movable  kidney.    The  first  case  of  this 
kind  was  put  on  record  by  Cantani,  in  18GG, 
and  eight  other  instances  have  since  been 
reported  by  Italian  and  German  physicians. 
From  the  analysis  of  these  cases  given  by 
Thierfelder,  it  seems  to  be  quite  clear,  not- 
withstanding the  absence  of  any  confirmation 
by  post-mortem  observation,  that  a  liver, 
normal  in  form  and  vohune,  and  in  all  other 
respects  perfectly  healthy,  may,  imder  cer- 
tain conditions  of  very  rare  occiirrence,  be 
capable  of  considerable  disi^lacement  within 
the  abdominal  cavity.     In  the  original  in- 
stance published  by  Cantani,  the  organ  lay  ! 
entirely  below  the  umbilicus,  and  part  of  it 
rested  within  the  pelvis.    There  is  much 
difference  of  opinion  as  to  the  ietiology  of 
this  condition.    It  occurs  in  most  instances 
in  women  who  have  had  many  children,  or 
who  have  been  weakened  by  much  hard  work, 
and,  from  what  is  known  at  present  of  the 
condition,  is  probably  due  to  the  associated  : 
influences  of  a  pendulous  abdominal  wall,  ! 
and  elongation,  probably  congenital,  of  the 
suspensory  ligaments  of  the  Hver. 

W.  Johnson  Smith. 

LIVER,  Morbid  Growths  of.— Several 
morbid  growths  have  been  met  with  in  the 
liver,  of  which  the  following  are  the  most 
important : — 

1.  Non-parasitic  Cysts. — These  forma- 
tions are  not  often  met  with  in  the  liver. 
There  may  be  a  single  cyst,  or  a  number  of 
small  cysts  scattered  throughout  the  organ. 
The  single  cyst  is  iisually  of  small  size,  but 
in  some  instances — as  in  those  recorded  by  Sir 
Benjamin  Brodie,  and  in  1882  by  Dr.  Shar-  j 
key — may  acqiiire  very  large  proportions. 
The  contents  are  fluid,  in  some  cases  stained  j 
by  bile-pigments ;  in  others  quite  clear  and 
free  from  any  trace  of  bile.  This  single  cyst  | 
is,  no  doubt,  very  often  a  '  retention-cyst,' 
either  of  congenital  origin,  or  the  result  of 
general  interstitial  hepatitis.  Multiple  cysts 
may  also  be  due  to  dilatation  of  the  bile-duets, 
but  in  most  instances  they  represent  the  con- 
dition known  as  cystic  degeneration  of  the 
liver,  which  is  regarded  by  pathological  autho- 
rities in  this  country  as  the  result  of  vacuola- 
tion  or  some  other  morbid  change  in  the  he- 
patic cells.  The  association  of  cystic  disease  ' 
of  the  liver  with  a  similar  condition  of  the 
kidney,  the  frequent  occurrence  of  which 
renders  very  doubtful  the  conclusion  that 
such  is  a  simple  coincidence,  seems  to  indi- 
cate that  the  morbid  conditions  in  these  two 
organs  are  both  of  a  similar  nature,  and  due 
to  a  common  cause.  A  condition  miich  re- 
sembling that  of  miUtiple  cysts  in  the  liver, 
may,  as  has  been  shown  by  Dr.  Hale  White, 
be  produced  by  ])ost-mortem  changes  in  this  | 
organ.  | 


2.  Dermoid  Cysts. — Mr.  Hulke  has  re- 
corded an  instance  in  which  several  dermoid 
cysts  in  a  withered  condition  were  found 
attached  to  the  surface  of  the  liver  {Trans. 
Path.  Soc.  vol.  xxiv.  p.  157). 

3.  Erectile  Tumours. — A  hepatic  erec- 
tile or  cavernous  tmnour  consists  of  a  small 
red  or  bluish-red  formation,  of  a  more  or 
less  globular  shape,  of  reticulated  structure, 
and  containing  fluid  blood  or  soft  coagula. 
Growths  of  this  nature  are  often  multiple, 
and  each  of  about  the  size  of  a  filbert ;  they 
are  usuaDy  found  either  along  the  anterior 
margin  of  the  liver,  or  on  the  upper  surface 
of  the  organ,  near  the  attachment  of  the 
suspensory  ligament.  Each  tumour  is  en- 
closed in  a  capsule  of  dehcate  connective 
tissue.  Though  seated  at  the  periphery  of 
the  liver,  an  erectile  tumom-  seldom  projects 
beyond  the  surface  of  the  organ.  Much  re- 
mains to  be  made  out  as  to  the  pathological 
significance  of  these  tumours,  especially  with 
regard  to  their  relation  to  malignant  disease. 
There  is  some  difference  of  opinion  as  to 
their  connexion  with  the  hepatic  vascular 
system.  Virchow  and  Wilks  hold  that  they 
are  in  communication  with  minute  branches 
of  the  liepatic  artery  ;  whilst  Frerichs  states 
that  they  cannot  be  injected  through  this 
vessel  or  through  the  hepatic  veins,  but  only 
through  branches  of  the  portal  vein. 

4.  Lymphatic  Formations. — The  liver 
is  sometimes  found  studded  in  all  parts  with 
minute  patches  of  tissue  of  soft  consistence, 
each  patch  being  made  up  of  an  aggregation 
of  lymphoid  cells  disjiosed  in  the  meshes  of 
a  dehcate  reticulum.  These  patches  of  tissue 
are  in  close  connexion  with  small  vessels, 
from  the  walls  of  which,  according  to 
Frerichs,  they  are  developed.  This  condition 
is  associated  with  leiiksemia. 

5.  Tubercle. — Tiibercle,  as  met  with  in 
the  liver,  occurs  only  in  the  form  of  mmute 
miliary  granulations,  scattered  throughout 
the  whole  organ,  but  accumulated  more 
especially  on  the  surface.  These  growths 
have  been  rarely  observed  in  the  liver,  and 
in  most  of  the  instances  in  association  with 
acute  general  tuberculosis. 

6.  Cancer. — See  Liver,  Malignant  Dis- 
ease of. 

7.  Hydatids. — See  Liver,  Hydatid  Dis- 
ease of. 

8.  Adenoma  Hepatis. — Under  this  title 
has  been  mcluded  a  series  of  growths  which, 
though  all  composed  of  imperfectly  deve- 
loped liver-tissue,  differ  very  much  from  each 
other  in  pathological  character,  some  re- 
mainmg  quite  innocent,  whilst  others  develop 
into  intensely  maUgnant  and  infective 
tumours. 

9.  Benign  G-rowths. — Fibrous  and  other 
growths  have  been  in  rare  instances  found  in 
the  liver,  but  they  do  not  give  rise  to  any 
clinical  signs. 

W.  Johnson  Smith. 
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LIVER,  Nutmeg.— Synon.  :  Fr.  Foie 
Noix  de  Muscade ;  Ger.  Muskatnussleber. — 
Nutmeg-liver  consists  in  a  chronic  passive 
congestion  of  the  organ,  a  state  which  may 
always  be  brought  about  when  there  exists 
any  impediment  to  the  circulation  of  the 
blood  through  the  heart  or  lungs.  The  radi- 
cles of  the  hepatic  vein  become  filled  with 
blood,  and  thus  the  centre  of  each  acinus 
shows  a  deep  red,  while  the  outer  parts  are 
either  yellow  or  of  natural  tint.  A  nutmeg 
appearance  is  thus  given  to  the  Uver,  which 
is  often  shrunken  and  tough,  with  adherent 
capsule,  and  granular  surface.  Under  the 
microscope  the  centre  of  the  acinus  is  seen 
to  be  filled  with  dilated  blood-vessels,  which, 
pressing  on  the  liver-cells,  cause  them  to 
atrophy  and  undergo  pigmentary  degenera- 
tion, whilst  in  advanced  stages  of  the  disease  I 
they  disappear  altogether,  and  the  centre  of 
the  acinus  is  made  up  of  blood-vessels  only, 
but  there  is  no  increase  of  the  connective 
tissue  in  the  same  situation.  The  capsule  of 
Glisson  now  and  then  takes  on  an  over-growth, 
just  as  in  cirrhosis ;  and  the  connective  tissue 
between  the  lobule  and  around  the  vessels  is 
considerably  increased.  It  is  to  this  over- 
growth of  the  connective  tissue  that  the 
shrinking  and  hardening  of  the  liver  are 
due. 

Symptoms. — The  liver  may  sometimes  be 
felt  during  life  under  the  ribs,  more  often  not. 
It  is  sometimes  tender  on  pressure.  Slight 
jaundice  is  often  present.  The  spleen  is  not 
enlarged,  but  is  small — the  opposite  condition 
to  that  found  in  cirrhosis.  Ascites  is  fre- 
quently present,  especially  in  advanced  cases. 
The  urine  is  usually  scanty,  and  contains 
bile.  The  skia  generally  has  an  icteric  tint, 
and  this,  with  a  certain  degree  of  lividity, 
produces  a  very  characteristic  appearance  in 
the  physiognomy  of  the  patient. 

Treatment. — This  must  be  directed  to  the 
condition  of  the  heart  or  lung  upon  which 
the  obstruction  to  the  circulation  depends. 
Nutmeg-liver  may  always  be  suspected  when 
there  exists  any  impediment  to  the  return  of 
blood  from  the  hepatic  veins. 

J.  WicKHAM  Legg.    Stephen  Mackenzie. 

LIVER,  Pigmentation  of. — In  subjects 
who  have  succumbed  to  intense  malarious 
fever,  and  in  some  who  during  life  had  suf- 
fered from  frequent  attacks  of  intermittent 
or  remittent  fever  in  hot  climates,  the  liver 
may  be  found  stained  by  pigment,  which 
may  be  diffused  throughout  the  whole  organ, 
or  dispersed  here  and  there  in  irregular 
patches.  This  pigmentation  of  the  liver  is 
always  associated  with  a  similar  condition  of 
the  spleen,  and  frequently  with  staining  of 
the  nervous  centres,  the  lungs,  the  kidneys, 
and  the  lymph-glands.  Hepatic  pigmentation 
is  one  of  the  chief  post-mortem  phenomena 
of  the  condition  known  as  '  melanasmia,'  in 
which  the  blood,  especially  that  of  the  portal  [ 


system,  is  pervaded  by  granules  of  pigment 
of  a  black  or  deep-brown  colour,  some  of 
which  are  free  and  isolated,  some  held 
together  in  irregular  masses  by  a  pale  jelly, 
and  others  enclosed  in  cells.  In  the  pig- 
mented liver  these  granules  are  to  be  foimd 
in  the  portal  blood,  in  the  waUs  of  the  capil- 
laries, and  outside  the  vessels,  scattered 
amongst  the  hepatic  cells,  but  not  within 
these  cells.  In  an  early  stage  of  the  hepatic 
pigmentation  the  staining  affects  only  the 
periphery  of  each  lobule,  but,  as  the  disease 
progresses,  the  deposit  gi-adually  extends 
towards  the  centre,  and  then  attacks  the 
hepatic  venous  system.  The  arterial  capil- 
laries also  contain  similar  pigment-granules. 

Symptoms. — The  size  of  the  affected  liver 
varies  in  different  cases,  and  according  to  the 
severity  and  the  stage  of  the  disease.  The 
organ  is  sometimes  congested  and  swollen ; 
it  often  remains  of  normal  size  ;  in  some  few 
mstances  it  finally  ^comes  atrophied.  The 
main  symptoms  of  ti.is  condition  of  the  Uver 
are  occasional  intestinal  haemorrhage,  diar- 
rhoea, and  ascites.  These  symptoms  in  well- 
marked  cases  of  melansemia  are  usually 
associated  with  albuminuria  due  to  pig- 
mentary affection  of  the  kidneys,  and  with 
more  severe  symptoms  due  to  cerebral  com- 
plications, such  as  delirium,  coma,  and  para- 
lysis. Melanagmia  has  been  met  with  mostly 
in  warm  climates,  and  occasionally  during 
severe  epidemics  of  intermittent  and  remit- 
tent fever  in  some  parts  of  the  North  of 
Europe.  In  this  country  it  has  been  very 
rarely  observed.  See  Blood,  Morbid  Con- 
ditions of. 

Pigmentation  of  the  liver  has  been  ob- 
served in  cases  of  pernicious  anaemia,  as  a 
consequence  of  a  deposit  of  a  reddish-brown 
pigment  containing  iron  in  the  hepatic  cells 
and  capillaries. 

In  cases  of  obstructive  jaundice,  the  liver 
may  be  stained  as  a  result  of  reabsorption. 
by  the  cells  of  bile-pigment. 

W.  Johnson  Smith. 

LIVER,  Syphilitic  Disease  of.— The 

liver  occasionally  becomes  diseased  during 
the  tertiary  stage  of  syphilis,  or  the  period  of 
gummy  deposits,  the  hepatic  affection  being 
associated  at  some  period  with  osseous  and 
cutaneous  lesions,  and  with  syphilitic  ca- 
chexia. 

Anatomical  Characters. — Syphilitic  hepa- 
titis may  attack  both  the  capsule  (perihepa- 
titis) and  the  internal  jjrolongations  or  septa 
of  the  capsule  [parenchymatous  hepatitis, 
syphilitic  cirrhosis).  In  some  cases  a  small 
portion,  in  others  a  greater  part  or  the  whole 
of  the  organ  is  affected.  In  the  milder  form 
and  less  advanced  stages  of  the  disease  the 
capsule  is  slightly  thickened,  and  marked 
by  a  few  isolated  white  patches,  while  the 
surface  of  the  liver  is  here  and  there  slightly 
grooved  and  indented.    After  prolonged  in- 
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flammatory  action  the  liver  becomes  much 
deformed,  and  is  made  up  of  a  number  of 
small  lobes  bounded  by  deep  depressions, 
the  parenchyma  on  section  being  found  to 
be  traversed  by  well-marked  bands  of  tough 
and  retractile  connective  tissue.  The  secre- 
tory structures  of  the  liver  do  not  undergo 
very  much  change  in  this  disease ;  and,  not- 
withstanding the  retractile  properties  of  the 
fibrous  tissue  forming  the  white  bands,  the 
vessels  and  ducts  usually  remain  permeable. 
The  liver-cells  occasionally  become  loaded 
with  fatty  elements,  and  in  some  rare  in- 
stances undergo  albuminoid  degeneration. 
In  cases  of  syjjhilitic  perihepatitis,  the  liver 
is  almost  always  boimd  to  the  diaphragm, 
and  sometimes  to  the  adjacent  viscera,  by 
firm  adhesions. 

Formation  of  gummy  tumours — '  the  en- 
cysted knotty  tumours  of  the  hver,'  as  they 
were  named  by  Dr.  Budd — occurs  more  fre- 
quently than  s_y|3hilitic  hepatitis,  vpith  which 
condition,  however,  it  is  often  associated. 
In  this  form  of  syphilitic  disease,  the  liver 
presents  on  section,  especially  in  its  deeper 
parts,  a  number  of  globular  growths,  more 
or  less  firm  in  consistence,  of  a  yellowish- 
white  coloiu-,  and  varying  from  the  size  of  a 
pin's  head  to  tliat  of  a  large  walnut.  A  large 
deposit  of  this  kind  is  usually  soft  or  cheesy 
at  its  centre,  and  becomes  more  and  more 
firm  towards  its  periphery,  where  it  is  sur- 
rounded by  a  greyish  and  translucent  zone 
of  incipient  connective  tissue,  which  passes 
gi-adually  into  apparently  healthy  paren- 
chyma. A  fidl  description  of  the  minute 
structure  of  these  hepatic  gummy  tmnours 
will  be  found  in  a  report  by  Dr.  Payne  on 
three  specimens  shown  before  the  Patho- 
logical Society  in  1870  (Trans.  Path.  Soc. 
vol.  xxi.  p.  207).  In  each  tumour  it  was 
found  that  the  soft  central  portion  was 
composed  of  granular  and  almost  amor- 
phous material,  in  which  were  embedded 
certain  roimd  or  irregular  translucent  bodies 
of  large  size,  which  probably  represented 
collections  of  degenerated  liver-cells.  The 
soft  central  portion  passed  imperceptibly 
into  fibro-nucleated  structure.  The  sm*- 
rounding  fibrous  zone  was  found  to  be  com- 
posed of  dense  connective  tissue,  with  cres- 
centie  and  irregularly  shaped  interspaces, 
containing  masses  of  fatty  globules  or  granu- 
lar matter.  This  fibrous  structure  was  not 
strictly  defined  from  the  structure  of  the 
more  central  parts  of  the  tumour,  and  on  the 
outside  passed  into  the  interstitial  connective 
tissue  of  the  liver,  and  became  converted  into 
masses  of  nucleated  tissue,  each  of  which 
masses  appeared  to  be  formed  around  a  small 
branch  of  tlie  portal  vein  or  hepatic  artery. 
Dr.  Payne  supports  the  view  held  by  Virchow 
concerning  th  e  pathogenesis  of  hepatic  gummy 
tumours,  and  holds  that  the  amorphous  cen- 
tral portion  is  to  be  regarded,  not  as  a  deposit 
of  tissue  lowly  organised  from  the  first,  but 


as  fibrous  tissue  in  a  more  or  less  advanced 
stage  of  mvolution  and  decay. 

In  cases  of  infantile  syphilis,  whilst  hepa- 
titis is  not  infrequent,  gummata  are  very 
rarely  met  with. 

whether  true  hepatic  cirrlwsis  may  be 
caused  by  syphilis  is  open  to  doubt,  since  in 
most  cases  supposed  to  be  of  syphilitic  origin 
it  has  been  foimd  impossible  to  exclude  with 
confidence  the  idea  of  a  probable  alcoholic 
origin. 

Albuminoid,  degeneration  of  the  liver  has 
not  infrequently  been  observed  in  the  subjects 
both  of  acquired  and  of  inherited  syphilis, 
and  very  often  in  syphihtic  subjects  who  had 
not  been  previously  affected  with  caries  or 
necrosis  of  bone,  with  cutaneous  ulceration, 
or  with  profound  or  prolonged  suppuration. 
This  condition  of  the  Hver,  when  associated 
with  syjjhilis,  is  probably  due  rather  to  ca- 
chexia and  debility  than  to  any  essentially 
syphilitic  influence.  The  almost,  if  not  quite, 
obsolete  views  that  the  amyloid  disease  is  to 
be  attributed  to  the  action  of  mercury,  or  to 
the  combined  action  of  this  medicinal  agent 
and  syphihs,  are  opposed  by  the  facts  that 
this  condition  of  the  liver  has  often  been 
observed  in  a  syphihtic  foetus,  and  also  in 
adults  who  had  not  previously  been  treated 
with  mercury,  and  never  in  non- syphilitic 
subjects  of  mercurial  poisoning. 

Symptoms. — The  symptoms  of  syphilitic 
hepatitis  and  gummy  tmnours  in  the  liver 
are  in  most  instances  obscm-e,  so  that  these 
complications  of  advanced  syphilis  are  often 
overlooked.  The  hver  in  some  cases  is  en- 
larged, in  other  cases  reduced  in  size.  In 
the  former  instance  it  will  often  be  found  on 
abdominal  percussion  that  the  relative  pro- 
portions of  the  right  and  left  lobes  have  been 
much  altered,  and  that  there  is  considerable 
deformity  of  the  whole  organ.  Firm  globular 
elevations  on  the  siirface  of  the  hver  may 
sometimes  be  felt  through  the  anterior  abdo- 
minal wall.  Advanced  syphilitic  hepatitis  is 
usually  associated  with  slight  and  slowly  in- 
creasing ascites,  and  sometimes  with  oedema 
of  the  lower  extremities.  There  is  seldom 
any  well-marked  jaiindice.  The  patient  often 
complains  of  a  sense  of  weight  and  uneasiness 
m  the  right  hypochondrium,  or,  in  some  few 
cases,  of  severe  pain.  In  almost  all  cases 
there  is  some  hejiatic  tenderness.  The  most 
constant  symptoms  are  of  a  dyspeptic  cha- 
racter ;  the  abdomen  often  becomes  painful 
and  distended  ;  and  there  is  very  commonly, 
at  an  advanced  stage  of  the  disease,  obstinate 
and  profuse  diarrhoea. 

Diagnosis. — The  slow  progress  of  the  dis- 
ease ;  the  absence  of  any  severe  pain  in  the 
region  of  the  liver;  a  clear  history  of  syphilis, 
and  the  presence  of  syphilitic  lesions  in  some 
part  of  the  body ;  no  history  of  cancer  ;  and 
the  absence  of  any  indications  of  malignant 
disease,  whether  on  the  surface  of  the  body 
or  in  the   abdominal  cavity,  all  serve  to 
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support  the  diagnosis  of  syphilitic,  as  opposed 
to  cancerous,  disease  of  the  liver.  In  ordinary 
cirrhosis  of  the  Hver  the  progress  of  the  dis- 
ease is  more  rapid ;  the  dyspeptic  symptoms 
are  more  severe  ;  the  ascites  is  more  abun- 
dant ;  and  the  indications  of  alcoholism  are 
generally  well  marked. 

Treatment. — The  treatment  of  syphilitic 
disease  of  the  liver  is  that  usually  carried  out 
in  cases  of  tertiary  syphilis. 

W.  Johnson  Smith. 

LIVER,  Tubercular  Disease  of. — 

See  LivEK,  Morbid  Growths  of. 

LIVER-FLUKE. — A  common  name 
for  the  fasciola.    See  Entozoa. 

LLANDRINDOD,  in  Radnorshire, 
South  Wales.  —  Saline,  sulphated,  and 
chalybeate  waters.    See  Mineral  Waters. 

LOBULAR  {lohulus,  a  Uttle  lobe).— Of 
or  belonging  to  a  lobule.  A  term  generally 
appHed  to  morbid  conditions  affecting  in- 
dividual lobules  of  organs  which  are  thus 
constituted,  such  as  lobular  pneumonia, 
lobular  puhnonary  collapse,  and  lobular 
hepatitis. 

LOCAL. — This  term  is  used  in  contra- 
distinction to  the  word  general.  Thus,  in 
connexion  with  morbid  conditions,  it  is 
applied  to  those  which  are  confined  to,  or 
seem  specially  to  affect,  a  particular  part. 
Again,  local  causes  are  such  as  act  upon  a 
limited  portion  only  of  the  body,  such  as  a 
blow  or  a  burn.  Local  treatment  implies 
the  apphcation  of  remedies  in  the  same 
sense. 

LOCK-JAW. — A  popular  synonym  for 
tetanus.    See  Tetanus. 

LOCOMOTOR  ATAXY  (locus,  a 
place ;  and  moveo,  I  move ;  d,  priv.,  and 
ra^is,  order). — See  Tabes  Dorsalis. 

LOECHE-LES-BAINS  (LEUKER- 
BAD),  in  Switzerland. — Thermal  calcic 
waters  and  climatic  health  resort.  See 
Mineral  Waters. 

LORDOSIS  (XopSds,  bent).— A  term  ap- 
pHed to  abnormal  curvature  of  the  spine  for- 
wards. It  is  found  chiefly  in  the  lumbar 
region  as  an  increase  of  the  natural  curva- 
ture ;  but  it  may  also  occur  in  the  dorsal  and 
cervical  regions.    See  Spine,  Diseases  of. 

LORETO,  in  the  Romagna  in  Italy. 
Saline  waters.    See  Mineral  Waters. 

LOS  AlfGELES,  the  capital  of  southern 
California.  A  health  resort,  110  miles  from 
the  Pacific  coast,  in  a  well- sheltered  fertile 
valley  at  an  elevation  of  371  feet.  Famous 
for  its  orange  and  lemon  groves.  Pasaderra, 
a  suburb,  lies  500  feet  higher,  and  is  well 


supplied  with  hotel  accommodation.  Climate 
miid,  but  not  marked  by  the  degree  of  equa- 
bility of  temperature  that  characterises  the 
Pacific  stations.  Mean  temperature  61°  F. ; 
mean  daily  range  24°  F. ;  and  rainfall  15 
inches. 

LUCCA,  in  Tuscany. — Thermal  waters 
containing  sulphate  of  calciiim  with  iron. 
See  Mineral  Waters. 

LUCID  INTERVALS.  —  No  better 
definition  of  this  state  has  been  given  than 
that  of  Lord  Thurlow,  who  calls  it  '  an  in- 
terval in  which  the  mind,  having  thrown  off 
the  disease,  had  recovered  its  general  habit.' 
It  must  be  regarded  as  extremely  xmHkely 
that  a  perfect  restoration  to  reason  can  take 
place  in  the  course  of  any  long-continued  in- 
sanity, without  full  opportunity  having  been 
afforded  of  tesi  \g  its  natiu-e.  The  law  more 
readUy  recognists  the  restoration  of  the  mind 
to  a  state  of  civil  capacity  such  as  will  render 
testamentary  acts  valid,  than  such  temporary 
recovery  as  would  restore  responsibility  for 
crime.  If  a  civil  act  be  rationally  performed, 
the  law  accepts  that  as  prima  facie  proof  of 
the  capacity  of  the  agent ;  but  juries  very 
seldom  convict  the  accused  of  a  crime  if  in- 
sanity is  proved  to  have  existed  within  a 
short  period  of  its  commission. 

John  Sibbald. 

LUHATSCHOWITZ,  in  Moravia.— 

Muriated  alkaline  waters.  See  Mineral 
Waters. 

LUMBAGO  (lumbi,  the  loins).— Synon.  : 
Fr.  Lumbago  ;  Ger.  Lendenweh. — Muscular 
rheumatism  affecting  the  muscles  and  fasciae 
of  the  lumbar  region.  See  Rheumatism, 
Muscular. 

LUMBAR  ABSCESS.  —  An  abscess, 
generally  of  spinal  origin,  occupying  the 
Imnbar  region,  or  pointing  in  the  loin  exter- 
nal to  the  erector  spinae.  See  Psoas  Ab- 
scess. 

LUMBAR  REGION.— Anatomically 
this  region  is  limited  above  by  the  '  sub- 
costal '  line  round  the  trunk,  at  the  level  of 
the  lowest  point  of  the  tenth  costal  arch, 
which  cuts  the  body  of  the  third  lumbar 
vertebra  near  its  upper  surface  ;  below  by 
the  intertubercular  line  (Cunningham),  run- 
ning through  the  tubercles  on  the  outer  lips 
of  the  iliac  crests,  1^-2  inches  back 
from  the  anterior  superior  spines ;  towards 
the  mid-line  by  a  sagittal  section  through 
the  centre  of  Poupart's  Hgament  (mid-Pou- 
part  line),  which  cuts  the  ilium  behind  about 
half  an  inch  outside  the  sacro-Uiac  synchon- 
drosis. We  thus  get  mapped  out  a  region 
which  has  somewhat  the  shape  of  half  a 
cylindrical  cone  tapering  upwards.  It  in- 
cludes more  than  the  upper  inch  of  the  iliac 
fossa  ;  it  does  not  include  the  triangiUar  area 
between  the  sub-costal  line  and  the  lower 
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edges  of  the  tenth,  eleventh,  and  twelfth  ribs 
as  they  slope  np  to  the  spine.  Clinically,  the 
lumbar  region  extends  up  to  these  ribs,  and 
down  only  to  the  iliac  crest. 

The  viscera  contained  in  this  region  are 
few.  The  kidney  barely  descends  below  the 
sub-costal  line,  but  a  large  part  of  it  lies 
below  the  last  rib.  Rather  more  of  the  right 
kidney  than  of  the  left  will  lie  in  the  lumbar 
region.  Crossing  the  front  of  the  lower  half 
of  the  left  kidney  is  the  tail  of  the  pancreas. 
Taking  a  fairly  vertical  course  throiigh  the 
region,  just  external  to  the  lower  part  of  the 
kidney  is  the  colon  (right  or  left) ;  and  the 
beginning  and  ending  of  the  transverse  colon 
cross  the  front  of  the  right  and  left  kidney  : 
respectively,  lying  on  the  latter  just  below 
the  pancreas.  More  or  less  of  the  small 
intestine  fills  up  any  gaps  left.  Viewed  from 
the  front,  all  viscera  above  the  lower  ends 
of  the  kidneys  would  be  regarded  clinically, 
as  well  as  anatomically,  as  in  the  hypochon-  ! 
driac  regions.  The  ■peritoneu7n  siurrounds  i 
the  ascending  colon  almost  completely,  but  '. 
usually  leaves  a  considerable  surface  (widen-  j 
ing  with  distension  of  the  bowel)  uncovered  | 
on  the  descending  colon ;  this  siurface  and 
the  meeting  of  the  inner  and  outer  layers  of 
the  ascending  meso-colon  lie  on  the  posterior 
and  inner  aspect  of  the  bowel.  The  inner 
layer,  as  it  passes  fi'om  the  colon  towards 
the  mid-line,  covers  the  lower  end  of  the 
kidney  and,  mounting  thence,  siurrounds  the 
transverse  colon  and  covers  the  front  of  the 
right  kidney,  but  is  kept  from  the  pancreas 
and  most  of  the  left  kidney  by  the  inter- 
vention of  the  small  bag.  Outside  the  peri- 
toneum is  the  siib-peritoneal  fat,  which 
varies  greatly  in  amount,  and  which  be-  i 
comes  more  solid  and  suet-like  where  it 
surrounds  the  kidney  (peri-renal  fat).  Out- 
side this  is  the  transversalis  fascia,  always 
delicate,  but  better  marked  in  thin  than  in 
fat  subjects.  Next  come  the  muscles.  The 
quadratus  lumbonmi,  2-3  inches  wide,  ex- 
tends from  the  crest  to  tlie  lower  edge  of 
the  last  rib,  lymg  just  outside  the  lumbar 
transverse  processes,  to  which  it  is  attached. 
It  is  contained  within  an  aponeurotic  sheath, 
of  which  the  posterior  and  stronger  layer,  at- 
tached to  the  tips  of  the  transverse  processes, 
is  the  posterior  tendon  of  the  transversalis. 
The  anterior  layer  is  attached  to  the  fi'onts  of 
the  same  processes,  and  blends  outside  the 
quadratus  with  the  posterior  layer,  which 
forms  a  tendmous  band  half  an  inch  wide 
outside  the  edge  of  the  quadratus,  fi-om  which 
the  fibres  of  the  transversalis  spring  and  pass 
horizontally  forwards.  "Whilst  the  posterior 
layer  of  the  quadratus  sheath  is  attached, 
like  the  muscle,  to  the  crest  and  last  rib, 
the  anterior  layer  is  continuous  with  the 
external  arched  ligament  of  the  diaphragm, 
which  extends  from  the  first  lumbar  trans- 
verse process  to  near  the  tip  of  the  last 
rib.     From  this  band,   fibres  of  the  dia- 


phragm rise,  and  between  the  diaphragm 
and  the  upper  end  of  the  quadratus  there 
is  usually  a  short  duplicature  of  pleura. 
Overlapping  the  front  of  the  quadratus  to  a 
slight  extent,  especially  below,  is  the  psoas 
muscle,  in  the  substance  of  which  is  the 
lumbar  jJexus.  On  the  dorsal  aspect  the 
erector  spinae  extends  farther  out  than  the 
psoas  over  the  quadratus ;  it  is  bound  down 
by  a  strong  layer  of  fascia  (vertebral  apo- 
neurosis) which  blends  externally  with  the 
posterior  tendon  of  the  transversalis.  This 
lamina  and  the  layers  of  the  quadratus 
sheath  are  the  posterior,  middle,  and  ante- 
rior layers  of  the  fascia  hnnborum.  Between 
the  edge  of  the  erector  and  the  muscle  of 
the  transversalis  is  the  posterior  tendon  of 
the  transversalis,  an  inch  or  so  wide,  having 
the  quadratus  beneath  its  inner  half.  Arising 
from  the  anterior  two-thirds  of  the  middle 
area  of  the  crest,  and  from  the  transversalis 
tendon  between  the  crest  and  the  erector, 
is  the  internal  obhque  muscle,  which  runs 
upwards  and  forwards  to  the  tip  of  the  last 
rib.  Again  superficial  to  this,  arising  from 
the  outer  surfaces  of  the  lower  ribs  and 
often  from  the  transversalis  tendon  between 
the  last  rib  and  the  erector,  is  the  external 
oblique,  which  nms  downwards  and  very 
slightly  forwards,  to  the  outer  lip  of  the  crest 
at  and  in  front  of  the  middle.  Crossing  the 
very  angle  between  the  last  rib  and  the 
erector  is  the  lowest  digitation  of  the  serratus 
posticus  superior,  rmming  up  and  owt ;  its 
tendon  blends  with  the  vertebral  aponeurosis 
beneath  it  and  the  tendon  of  the  latissimus 
superficially.  Lastly,  the  latissimus  sprmgs 
along  an  oblique  line  from  a  wide  aponeu- 
rosis attached  to  the  sacral,  liunbar,  and 
lower  dorsal  spmes,  and  to  the  outer  lip  of 
the  crest  almost  to  the  middle,  and  blended 
with  the  subjacent  serratus  tendon  and  ver- 
tebral aponeurosis.  The  muscular  fibres 
pass  iipwards  and  forwards,  overlapping  those 
of  the  external  obhque,  except  at  the  crest, 
where  a  small  space  (Petit's  triangle)  is 
usually  left  between  the  edges  of  the  two 
muscles  and  the  crest,  and  having  the  inter- 
nal oblique  for  its  floor.  The  subcutaneous 
tissue  is  firmer,  more  fibrous,  and  in  smaller 
quantity  over  the  erector  than  elsewhere ; 
hence,  the  very  thick  skin  of  tlie  part  is  less 
freely  movable  over  the  erector  than  farther 
forwards. 

The  vessels  of  the  region  are  the  lumbar, 
five  in  niunber,  running  out  behind  the 
quadratus  into  the  interval  between  the  trans- 
versalis and  internal  oblique  ;  but  the  first 
lumbar  artery  lies  in  front  of  the  quadratus. 

The  nerves  in  the  area  are  the  last  dor- 
sal, which,  accompanied  by  the  first  lumbar 
artery,  runs  very  obhquely  from  below  the 
twelfth  rib  downwards  in  front  of  the  quad- 
ratus, through  the  posterior  layer  of  its 
sheath,  into  the  interval  between  the  trans- 
versaHs  and  internal  oblique  to  a  little  above 

4  E  2 


1156         LUMBAE  REGION 


LUNACY,  LAW  OF 


the  iliac  crest  near  its  middle,  where  it 
gives  off  a  lateral  cutaneous  twig  to  the  but- 
tock, and  then  passes  in,  to  end  near  the 
mid-line.  Next  we  find  the  ilio-hypogastric 
andilio-iuguinal,  issuing  from  the  side  of  the 
psoas  high  up,  crossing  the  quadratus,  pierc- 
ing the  transversalis  just  outside  the  quad- 
ratus and  near  the  anterior  spine  respectively, 
and  running  on  between  the  muscles  of  the 
wall. 

Surface-marhing. — Looked  at  either  from 
the  front  or  from  the  back,  the  outline  of 
the  lumbar  region  is  concavo-convex  from 
above  down — the  concavity  above  being  that 
of  the  natural  waist,  below  the  ribs,  the  con- 
vexity below  being  due  to  the  bulging  of  the 
broad  muscles  of  the  abdomen  over  the  iliac 
crest,  which  lies  at  the  bottom  of  a  sUght 
groove  bounded  by  the  above  muscles  and 
those  of  the  hip.  In  front,  the  upper  part  of 
the  linea  semilunaris  may  lie  in  the  region. 
Outside  this  the  surface  varies  much  in  form 
with  the  fatness  and  muscularity  of  the  in- 
dividual ;  generally  it  is  slightly  convex  in 
all  dixections.  Behind,  the  thick  rounded 
edge  of  the  erector  spinse  is  seen ;  and  out- 
side this  there  is  a  distinct  depression,  which 
can  be  felt  when  it  cannot  be  seen.  The 
colon  lies  just  outside  the  erector  beneath  a 
vertical  line  dropped  through  a  point  half  an 
■  inch  behind  the  middle  of  the  crest.  In  thin 
and  muscular  subjects  an  oblique  line  run- 
ning from  about  this  spot  up  and  in  towards 
the  lower  dorsal  spine  may  mark  the  origin 
of  the  fibres  of  the  latissimus  from  the  apo- 
neurotic tendon. 

This  region  is  of  much  importance,  for 
the  kidney,  the  ascending  or  the  descending 
colon,  and  the  psoas  muscle  are  reached 
through  it.  Through  Petit 's  triangle  an  abscess 
or  a  hernia  may  point.       Stanley  Boyd. 

LUMBBICUS. — By  many  practitioners 
this  term  is  still  employed  to  designate  the 
large  roimd-worm  (Ascaris  lumhricoides). 
The  title  is  entirely  a  misnomer,  having 
originated  with  Tyson  (Phil.  Trans.  1683), 
who  called  the  common  species  Lumbricus 
teres  hominis.  All  the  larger  round-worms 
infesting  man  and  animals  are  apt  to  be 
called  lumbricoids.  Notwithstanding  their 
general  resemblance  to  ordinary  earth-worms, 
their  organisation  is  totally  different.  Oc- 
casionally, in  practice,  patients  seek  to  de- 
ceive the  medical  attendant,  by  placing  one 
or  more  earth-worms  in  the  night-stool  or 
chamber-pot.  The  writer  once  encountered 
an  instance  where  a  large  garden  lobworm 
(L.  terrestris).  about  a  foot  in  length,  had 
been  carefully  selected  for  this  purpose.  The 
practitioner  should  not  only  be  familiar  with 
the  differences  of  character  presented  by  true 
and  false  worms  of  this  kind,  but  should  bear 
in  mind  that  earthworms  cannot  live  in  the 
human  bladder  and  intestines.  See  Entozoa. 

T.  S.  COBBOLD. 


LUNACY,  Law  of. — The  medical  prac- 
titioner is  frequently  required  to  perform 
duties  in  connexion  with  lunacy,  the  satis- 
factory discharge  of  which  requires  that  he 
should  have  some  acquaintance  vnth  the 
legal  enactments  by  which  they  are  regu- 
lated. The  statutes  differ  sUghtly  in  the 
three  divisions  of  the  kingdom.  It  wUl 
therefore  be  necessary,  after  describing  what 
is  required  under  the  law  in  England,  to 
show  where  its  requirements  diifer  from 
those  which  exist  in  Scotland  and  Ireland. 
The  details  to  be  given  here  wUl  only  in- 
clude what  is  necessary  for  the  information 
of  the  general  practitioner.  Anyone  who 
intends  to  devote  himself  specially  to  the 
treatment  of  the  insane,  or  to  receive  one 
or  more  \  ""rsons  of  unsound  mind  into  his 
house,  musi  comply  with  regulations  which 
we  cannot  here  set  forth,  but  which  are  fully 
described  in  works  upon  the  subject.  When 
a  person  living  in  his  own  home  is  imder 
treatment  for  insanity,  the  medical  attendant 
is  justified  by  the  common  law  in  adopting 
any  measures  of  restraint  which  may  be 
necessary  for  safety  or  the  proper  treatment 
of  the  malady.  This  has  been  decided  by 
the  comts  of  law  in  recent  cases.  If,  how- 
ever, it  is  proposed  to  place  the  patient  in  an 
asylum,  or  under  the  charge  of  any  person 
who  is  to  derive  profit  either  directly  or  in- 
directly from  the  proceeding,  it  is  necessary 
that  certam  forms  should  be  carefully  ob- 
served. 

In  the  case  of  a  Chancery  lunatic,  the 
patient  may  be  taken  charge  of  by  his 
'  Committee  of  the  Person,'  or  he  may  be 
received  into  an  asylum  or  other  institution 
for  lunatics,  or  into  a  private  house,  on  an 
order  by  the  committee.  Such  an  order 
must,  however,  have  annexed  to  it  an  office 
copy  of  the  appointment  of  the  committee. 
If  no  committee  has  been  appointed,  an 
order  by  a  Master  in  Lunacy  is  sufficient 
authority  for  the  detention  of  the  lunatic. 

In  the  case  of  other  private  patients,  it  is 
necessary,  under  the  Lunacy  Act  of  1890,  to 
have  a  reception  order  made  by  the  'judicial 
authority.'  The  judicial  authority  under 
the  Act  is  either  a  judge  of  county  courts,  a 
sti]oendiary  magistrate,  a  metropolitan  police 
magistrate,  or  a  justice  of  the  peace  specially 
appointed  for  such  duty,  having  respectively 
jurisdiction  in  the  place  in  which  the  patient 
is.  This  order  is  obtained  by  private  apph- 
cation  upon  a  petition,  accompanied  by  a 
statement  of  particulars  and  by  two  medical 
certificates.  These  must  be  made  in  the 
forms  prescribed  by  statute.' 

The  Petition. — This  document  must  be 

'  These  forms  can  be  obtained  at  the  law  sta- 
tioner's ;  but,  as  they  are  frequently  wanted  with 
the  least  possible  delay,  we  mention  the  names  of 
Messrs.  Shaw  &  Sons,  Fetter  Lane,  E.G.,  and  of 
Messrs.  Knight  &  Co.,  90  Fleet  Street,  B.C.,  as. 
firms  in  the  habit  of  supplying  them. 
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signed,  if  possible,  by  the  husband  or  wife,  or 
by  a  relative,  and,  if  not,  it  must  contain  the 
reasons  for  its  being  signed  by  another  person, 
and  a  statement  of  the  connexion  of  that 
I^erson  with  the  patient.  The  person  sign- 
ing the  petition  must  be  at  least  twenty-one 
years  of  age,  and  must  have  seen  the  patient 
within  fom-teen  days  of  the  date  of  presenting 
the  petition.  If  a  petition  for  a  reception 
order  has  been  previously  presented  in  regard 
to  the  patient,  and  has  been  dismissed,  the 
facts  relatmg  thereto  must  be  stated  in  the 
petition ;  and  there  must  be  presented  along 
with  it  a  copy,  to  be  obtained  from  the  Com- 
missioners in  Lunacy,  of  the  statement  re- 
ceived by  the  commissioners  of  the  reasons 
for  such  dismissal.  Tf  one  of  the  medical 
certificates  is  not  given  by  the  usual  medical 
attendant  on  the  patient,  the  reason  for  this 
must  be  stated  in  the  petition.  And  if  an 
lU'gency  order  (hereafter  described)  has  been 
made  in  regard  to  the  patient,  it  must  be 
referred  to  in  the  petition.  No  member  of 
the  managing  committee  of  a  hospital  can 
sign  the  petition  for  the  reception  of  a  patient 
into  that  hospital. 

The  Medical  Certificates. — One  of  the 
medical  certificates  must,  whenever  practic- 
able, be  by  the  usual  medical  attendant  on 
the  patient.  Each  certificate  must  be  on  a 
separate  sheet  of  paper,  and  each  person 
who  signs  a  certificate  must  have  separately 
examined  the  patient  not  more  than  seven 
days  before  the  presentation  of  the  petition, 
and  must  be  a  person  registered  imder  the 
Medical  Act,  1858,  and  in  actual  practice. 
Certain  persons  are  disquahfied  for  signing 
either  of  these  certificates  or  the  certificate 
required  in  support  of  an  m'gency  order. 
These  are  :  The  petitioner,  or  the  person  sign- 
ing the  urgency  order,  or  the  husband  or 
wife,  father  or  father-in-law,  mother  or 
mother-in-law,  son  or  son-in-law,  daughter 
or  daughter-in-law,  brother  or  brother-in- 
law,  sister  or  sister-in-law,  partner,  or  assist- 
ant of  such  petitioner  or  person.  The  statute 
also  forbids  the  following  persons  from  sign- 
ing certificates  :  The  manager  of  the  institu- 
tion into  which  the  patient  is  to  be  received, 
the  person  who  is  to  have  charge  of  the 
patient  as  a  single  patient,  any  person  in- 
terested in  the  payments  on  accomit  of  the 
patient,  any  regular  medical  attendant  in 
the  institution,  or  the  husband  or  wife,  father 
or  father-in-law,  mother  or  mother-in-law, 
son  or  son-in-law,  daughter  or  daughter-in- 
law,  brother  or  brother-in-law,  sister  or 
sister-in-law,  or  the  partner  or  assistant  of 
any  of  these  persons.  Again,  neither  of  the 
persons  signing  the  certificates  can  be  the 
father  or  father-in-law,  mother  or  mother-in- 
law,  son  or  son-in-law,  daughter  or  daughter- 
in-law,  brother  or  brother-in-law,  sister  or 
sister-in-law,  or  the  partner  or  assistant  of 
the  other  of  them.  And  no  member  of  the 
managing  committee  of  a  hospital  can  sign 


a  certificate  in  the  case  of  a  patient  to  be 
received  into  that  hospital. 

The  Keoeption  Order. —  The  judicial 
authority  may,  upon  the  presentation  of  the 
petition  and  certificates,  make  the  reception 
order  forthwith  ;  or,  if  the  certificates  are  not 
regarded  as  satisfactory,  or  for  any  other 
reason,  he  may  ajipoint  a  time,  not  more 
than  seven  days  after  the  presentation  of  the 
petition,  for  its  consideration,  and  may,  if 
he  thinks  necessary,  visit  the  patient.  The 
petition  is  then  considered  in  private,  and 
no  one  except  the  petitioner,  the  alleged 
hmatic  (unless  the  judicial  authority  other- 
wise order), any  one  appointed  by  the  alleged 
lunatic  for  that  purjDOse,  and  the  persons 
signing  the  medical  certificates — all  of  whom 
are  bound  to  keep  secret  the  matters  dis- 
closed— can,  without  leave  of  the  judicial 
authority,  be  present.  A  further  adjourn- 
ment for  not  more  than  fourteen  days  may 
then  be  made  for  further  inquiry  if  the 
judicial  authority  shall  think  fit,  after  which 
he  either  grants  the  order  or  dismisses  the 
petition.  A  reception  order  is  sufficient 
authority  for  the  person  signing  the  petition, 
or  some  one  authorised  by  him,  to  take  the 
patient  and  convey  him  to  the  place  men- 
tioned in  the  order ;  but  it  does  not  continue 
in  force  imless  the  patient  is  received  in  the 
asylum  or  house  within  seven  days  of  its 
date,  except  when  the  execution  of  the  order 
has  been  suspended  by  reason  of  a  medical 
certificate  that  the  lunatic  is  not  in  a  fit 
state  for  removal — in  which  case  the  order 
continues  in  force  for  fom-teen  days,  unless 
a  subsequent  certificate  is  given  that  the 
patient  is  fit  for  removal,  and  in  that  case 
the  order  remains  in  force  only  for  three  days 
after  the  date  of  that  certificate. 

The  Urgency  Order. — If  the  necessity 
for  placing  a  patient  in  an  asylum  or  house 
is  regarded  as  urgent,  an  order,  called  an 
'urgency  order,'  may  be  signed  as  in  the 
case  of  the  petition  by  a  husband  or  wife, 
or  by  a  relative  ;  and,  if  signed  by  another 
person,  the  reason  for  this  must  be  stated, 
and  also  the  connexion  of  that  person  with 
the  patient.  The  person  signing  must  be  at 
least  twenty-one  years  of  age,  and  must  have 
seen  the  patient  within  two  days  of  the  date 
of  the  order.  This  order  must  be  accom- 
panied by  a  statement  of  particulars  similar 
to  the  statement  of  particulars  which  is  re- 
qiiired  to  accompany  the  petition,  and  by  a 
medical  certificate  stating  that  it  is  expedient 
for  the  welfare  of  the  patient,  or  for  the  public 
safety,  that  the  patient  shoidd  be  forthwith 
placed  under  care  and  treatment.  The  cer- 
tifier in  this  case  must  have  seen  the  patient 
not  more  than  two  days  before  his  reception. 
An  urgency  order  is  sufficient  authority  for  a 
person,  authorised  by  the  persons  making 
the  order,  talting  the  patient  and  conveying 
him  to  the  place  mentioned  in  the  order,  and 
it  remains  in  force  for  his  detention  for  seven 
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days  from  the  date  of  the  order ;  or,  if  a 
petition  has  been  presented,  it  remains  in 
force  till  the  petition  has  been  disposed  of. 
An  urgency  order  may  be  made  either  before 
or  after  a  petition  has  been  presented ;  but, 
if  made  before,  it  must  be  referred  to  in  the 
petition,  and,  if  made  after,  a  cojjy  of  it  must 
be  sent  forthwith  to  the  judicial  authority 
to  whom  the  petition  has  been  presented. 

The  information  contained  in  the  foregoing 
paragraphs  indicates  sufficiently  for  the  pur- 
poses of  the  general  practitioner  the  steps 
which  require  to  be  taken  for  placing  a  person 
of  unsound  mind  under  care  and  treatment. 
It  is  of  the  greatest  importance,  however,  in 
filling  up  the  several  forms,  that  the  most 
scrupulous  attention  should  be  given  to  the 
marginal  notes  which  are  attached  to  the 
forms.  Great  care  must  be  taken  to  ensure 
that  the  instructions  contained  in  these  mar- 
ginal notes  are  complied  with  in  every,  even 
the  smallest,  detaU.  For  it  may  happen  that 
what  may  appear  to  many  to  be  a  trifling 
deviation  from  the  instructions,  will  render  i 
the  document  invalid,  and  thus  entail  much 
inconvenience  and  distress.  In  regard  to 
the  medical  certificates,  it  should  be  kept  in 
view  that  the  persons  who  sign  them  must 
arrive  at  opinions  in  regard  to  two  questions 
which  are  quite  distinct.  Each  certifier  has 
first  to  determine  whether  the  patient  is  of 
unsound  mind,  and,  next,  whether  it  would 
be  proper  to  place  him  under  detention.  In 
stating  the  facts,  it  must  be  borne  in  mind 
that  they  must  be  such  as  wiU  appear  to  the 
judicial  authority  making  the  reception  order 
sufficient  evidence  of  insanity.  Great  care 
must  be  taken  to  state  the  facts  both  in- 
telligently and  accurately.  There  must  be 
sufficient  in  the  facts  observed  by  the  medical 
man  himself  to  justify  the  opinion  to  which 
he  certifies.  A  certificate  founded  solely  on 
information  obtained  fifom  others  is  invalid, 
and  such  information  should  be  regarded  by 
the  certifier  as  useful  merely  to  corroborate 
his  opinion.  It  must  also  be  kept  in  view 
that  the  opinion  must  be  directly  deducible 
from  examination  of  the  patient  on  the  par- 
ticular day  and  at  the  particular  place 
specified.  The  statement  of  facts  observed 
should  therefore  contain  at  least  one  state- 
ment of  a  fact,  or  combination  of  facts,  which 
could  not  be  made  in  regard  to  a  person  of 
sound  mind.  A  frequent  error  is  the  stating 
of  the  facts  in  such  an  imperfect  manner 
that,  though  they  may  have  been  sufficient 
indications  of  insanity  as  observed,  the 
manner  in  which  they  are  recorded  makes 
them  appear  to  be  insufiicient.  It  is  some- 
times stated,  for  example,  that  a  patient 
'believes  himself  to  be  possessed  of  great 
wealth  '—  without  adding  that  this  is  an 
erroneous  belief.  Another  kind  of  failure  to 
state  the  facts  intelhgeutly  is  illustrated  by 
an  actual  instance  where  they  were  given 
thus  :  '  His  appearance,  manner,  mode  of 


speaking,  as  weU  as  his  conduct.'  These 
were  probably  quite  adequate  to  prove  to  the 
certifier  that  the  patient  was  insane,  but  it  is 
obvious  that  they  afforded  no  proof  to  those 
who  merely  read  the  statement. 

If  a  lunatic,  who  is  not  a  pauper,  and  not 
wandering  at  large,  is  not  under  proper  care 
and  control,  or  is  cruelly  treated  or  neglected 
by  any  relative  or  other  person  having  the 
care  or  charge  of  him,  information  should 
be  given  to  a  constable  of  the  district  or 
a  relieving  officer  or  overseer  of  the  parish, 
who  is  bound  within  three  days  to  take  steps, 
prescribed  by  statute,  to  have  him  placed  in 
an  institution  for  lunatics. 

The  duties  performed  by  medical  men  and 
others  in  connexion  with  the  placing  of 
patients  under  care  and  treatment  have 
been  frequently  the  source  of  great  trouble 
and  expense,  fi:om  legal  proceedings  taken 
against  them  by  patients  or  others  who  have 
felt  themselves  aggrieved.  In  order  to  afford 
protection  against  such  action,  when  im- 
properly taken,  it  is  provided  in  the  Lunacy 
Act  of  1890  that  a  petitioner  or  certifier 
'  shall  not  be  liable  to  any  civil  or  criminal 
proceedings,  whether  on  the  ground  of  want 
of  jurisdiction  or  on  any  other  ground,  if 
such  person  has  acted  in  good  faith  and  with 
reasonable  care.'  If  such  proceedings  are 
taken,  they  '  may,  upon  summary  application 
to  the  High  Court  of  Justice  or  a  judge 
thereof,  be  stayed  upon  such  terms  as  to 
costs  and  otherwise  as  the  court  or  judge 
may  think  fit,  if  the  court  or  judge  is 
satisfied  that  there  is  no  reasonable  ground 
for  alleging  want  of  good  faith  or  reasonable 
care.'  Even  imder  the  protection  afforded 
by  this  enactment,  it  will  be  understood  that 
both  expense  and  trouble  may  be  occasioned 
by  vexatious  proceedmgs,  as  the  steps  neces- 
sary to  get  proceedings  stayed  by  the  High 
Court  may  involve  considerable  outlay. 

Anyone  who  makes  a  wilful  misstatement 
of  any  material  fact  in  any  petition,  state- 
ment of  particulars,  or  medical  certificate,  is 
guilty  of  a  misdemeanour ;  but  no  prosecii- 
tion  for  such  misdemeanour  can  take  place 
except  by  order  of  the  Commissioners  in 
Limacy,  or  by  the  direction  of  the  Attorney- 
General  or  the  Director  of  Public  Prosecu- 
tions. 

A  private  patient  may  be  discharged  from 
the  asylum  or  house  in  which  he  has  been 
detained  on  the  written  authority  of  the 
person  on  whose  petition  the  reception  order 
was  made,  or,  if  this  person  is  dead  or  in- 
capable, by  the  person  who  made  the  last 
payment  on  account  of  the  patient,  or  by 
the  husband,  or  wife,  or  next-of-kin.  If  a 
patient  should  die  while  under  detention,  it 
is  necessary  to  give  notice  of  the  death  ta 
the  coroner  and  to  the  Commissioners  in 
Lunacy. 

In  the  case  of  pauper  lunatics,  the  pro- 
cedure is  somewhat  different  from  that  re- 
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quired  for  private  patients.  Anyone  aware 
of  the  existence  of  an  insane  pauper  in  a 
parish  ought,  if  the  case  is  a  proper  one  for 
treatment  in  an  institution  for  kmatics,  to 
give  notice  to  the  relieving  officer  or  the 
overseer.  When  a  district  medical  officer 
under  the  poor-law  becomes  aware  of  such 
a  circumstance,  it  becomes  his  statutory  duty 
to  give  this  notice  in  writing  v/ithin  three 
days  after  obtaining  such  knowledge.  The 
relieving  officer  or  overseer  may  then  take 
steps  to  have  the  patient  placed  in  an  insti- 
tution for  lunatics  upon  one  medical  certifi- 
cate, accompanied  by  the  order  of  a  justice 
of  the  peace,  if  the  justice  is  satisfied  that 
the  alleged  pauper  is  either  in  receipt  of 
relief,  or  in  such  circumstances  as  to  require 
relief  for  his  proper  care. 

In  order  to  place  either  a  private  or  a 
pauper  patient  in  an  asylum  in  Scotland,  a 
petition,  accompanied  by  a  statement  and  two 
medical  certificates,  has  to  be  presented  to  the 
sheriff.'  In  the  case  of  a  private  patient,  the 
person  signing  the  petition  must  state  the 
degree  of  kinship  or  other  relation  in  which 
he  stands  to  the  patient.  In  the  case  of  a 
pauper,  the  petition  must  be  signed  by  the 
inspector  of  the  poor.  In  either  case,  if 
there  be  reasonable  ground  for  so  doing,  the 
patient  may  be  placed  in  the  asylum  on 
what  is  called  a  '  certificate  of  emergency,' 
signed  by  one  medical  man.  If,  however, 
the  order  of  the  sheriff  is  not  obtained  within 
three  days  thereafter,  the  jjatient  must  be 
discharged.  In  the  case  of  a  patient  placed 
for  profit  in  a  private  dwelling-house  in  Scot- 
land, the  fact  must  be  reported  to  the  General 
Board  of  Lunacy  for  Scotland,  and  the  sanc- 
tion of  the  Board  obtained. 

The  procedure  required  for  placing  a  patient 
in  an  asylum  m  Ireland  resembles  that  which 
is  required  in  England.  For  admission  to  a 
private  asylum,  an  order  and  two  medical 
certificates  must  be  filled  up  and  signed,  sub- 
ject to  regulations  resembling  those  already 
described  as  enforced  in  England ;  but  the 
facts  indicating  insanity  do  not  require  to  be 
stated  in  the  certificates.  Pauper  patients 
are  placed  in  district  asylums,  and  are  ad- 
mitted to  these  institutions  on  application 
being  made  at  the  asylum  of  the  district  in 
which  the  patient  resides.  The  necessary 
form  is  obtained  at  the  asylum.  It  consists 
of  (1)  a  declaration  to  be  made  before  a 
magistrate  that  the  patient  is  insane  and 
destitute,  and  has  no  friend  able  or  willing 
to  pay  for  his  board  in  an  asyhun ;  and  to 
this  is  annexed  a  statement  descriptive  of 
the  patient ;  (2)  a  certificate  by  a  magistrate, 
and  a  clergyman  or  poor-law  guardian,  in 
corroboration  of  the  declaration ;  and  (3)  a 
medical  certificate  of  insanity.  When  these 
forms  have  been  filled  up,  it  is  necessary  to 

1  Tlie  regular  printed  forms  for  Scotlsud  may  be 
obtained  from  Messrs.  T.  &  A.  Constable,  11  Thistle 
Street,  Edinburgh. 


1  wait  until  it  is  notified  to  some  of  the  friends 
of  the  lunatic  that  there  is  room  for  him  at 
the  asylum.     The  procedure  specially  de- 
signed for  the  committal  of  dangerous  luna- 
tics is,  however,  frequently  adopted  in  placing 
paupers  in  asylums ;  but  this  is  a  coiu-se  which 
ought  to  be  avoided,  and  which  the  medical 
practitioner  ought  specially  to  discourage, 
i  According  to  this   procedm-e,  the  patient 
requires  to  be  apprehended  by  the  police, 
and  brought  before  two  justices  of  the  peace. 
These  call  to  their  aid  the  medical  officer  of 
the  dispensary  district,  and  either  discharge 
I  the  patient  or  order  his   removal  to  the 
i  asylum.    Patients  who  are  not  destitute,  but 
[  whose  friends  are  unable  to  pay  the  rates  of 
board  charged  in  private  asylums,  are  re- 
ceived into  district  asylums  at  low  rates, 
upon  ajiplication  being  made  at  the  asylum 
in  a  similar  manner  to  that  already  described 
for  paupers.    The  chief  difference  between 
the  two  forms  is  that,  in  the  case  of  patients 
not  destitute,  the  medical  certificate  requires 
!  to  be  signed  by  two  medical  men  instead  of 
j  only  by  one.  John  Sibbald. 

LUNATIC  {luna,  the  moon). — Synon.  : 
Fr.  Lunatique;  Ger.  Mondsilclitig.  —  A 
designation  given  to  persons  suffering  fi-om 
mental  disorder,  because  such  subjects  were 
formerly  believed  to  be  peculiarly  affected 
'  by  hmar  influences.  The  term  is  used 
popularly  as  synonymous  with  insane.  In 
medical  literature  it  is  seldom  employed,  but 
the  legal  relations  of  the  word  are  important. 
The  adjective  '  lunatic  '  is  also  used  to  signify 
that  the  object  with  which  it  is  associated  is 
connected  with  insanity,  as  lunatic  asylum. 
See  Insanity. 

LUNGS,  Diseases  of,— Synon.  :  Fr. 

Maladies  du  Poumon;  Ger.  Kranltlieiten 
der  Liingen. — Under  this  title  there  will 
be  described  in  the  following  pages,  with 
certain  exceptions,  the  various  morbid  con- 
ditions which  affect  the  pulmonary  organs. 
Pulmonary  phthisis  is  so  common  a  disease, 
j  so  complex  and  variable  in  its  pathology, 
;  and  so  closely  associated  in  its  astiology  and 
I  symptoms  with  the  entire  organism,  that  it 
i  will  be  most  conveniently  described  apart 
I  from  the  other  diseases  of  the  hmgs  {see 
\  Phthisis).    Certain  other   diseases  which 
!  involve  the  kmgs,  if  not   the  lung-tissue 
;  proper,  and  which  in  some  nosological  sys- 
j  terns  are  described  as  pulmonary  diseases — 
namely,  asthma,  diseases  of  the  bronchi,  and 
diseases  of  the  plem-a — will  also  be  found 
j  described  apart  from  the  present  connexion, 
I  and  under  their  several  headings.  Again, 
!  disorders  of  respiration,  such  as  dj'spnoea, 
i  orthopncea,  and  '  Cheyne- Stokes  respiration,' 
although  frequently  associated  with  diseases 
of  the  lungs,  are  in  other  mstances  referable 
to  some  morbid  condition  of  other  jjarts,  such 
as  the  blood,  the  heart  and  circulation,  or  the 
I  nervous  apparatus  of  breathing,  and  they  will 


1160     LUNGS,  DISEASES  OP 


LUNGS,  ABSCESS  OF 


therefore  be  discussed  in  a  distinct  article 
(see  Eespiration,  Disorders  of).  The  more 
important  special  clinical  phenomena  of  dis- 
ease of  the  Itmgs — namely,  cough,  expectora- 
tion, haemoptysis,  and  the  various  physical 
signs— also  demand  more  detailed  and  com- 
plete consideration  than  can  be  devoted  to 
them  in  connexion  with  the  various  patho- 
logical conditions  to  which  they  are  due. 
See  Cough  ;  Expectoration  ;  Hemoptysis  ; 
and  Physical  Examination. 

After  the  separation  of  these  subjects  from 
that  of  diseases  of  the  lungs,  there  remain  for 
consideration  under  this  head  a  large  number 
of  morbid  conditions,  which  rank  as  of  the 
first  importance  in  practical  medicine,  and 
which  will  now  be  enumerated.  The  morbid 
processes  which  affect  the  lungs  may  be 
readily  divided  into  two  great  groups — 
namely,  first,  those  which  are  not  essenti- 
ally different  from  similar  processes  in  other 
parts  of  the  body ;  and,  secondly,  those  which 
are  quite  pecuHar  to  these  organs. 

First,  with  respect  to  the  former  group, 
the  lungs,  like  the  other  great  viscera,  may 
present  any  of  the  ordinary  morbid  con- 
ditions which  affect  either  entire  organs,  or 
the  several  tissues  of  which  they  are  com- 
posed. Thus,  the  limgs  may  be  the  subject 
of  various  injm-ies,  leading  to  ^perforation 
or  rupture,  and  may  present  certain  7nal- 
formations  and  misplacements.  They  may 
undergo  such  alterations  of  nutrition  as  end 
in  atrophy,  TiypertropJiy,  or  certain  degene- 
rations. Disturbances  of  circulation  give 
rise  to  well-defined  pathological  conditions, 
such  as  ancemia,  congestion,  hypercernia, 
'  apoplexy,'  embolism,  infarction,  oedema, 
and  hcemorrhage.  The  inflammatory  process 
leads  to  a  gi-eater  variety  of  pathological 
changes  in  the  lungs  than  in  perhaps  any 
other  organ,  and  which  are  known  as  catar- 
rhal, croupous,  and  chronic  pneumonia, 
abscess,  cirrhosis,  gangrene,  and  some  forms 
of  phthisis.  Morbid  growths  of  all  kinds, 
including  malignant  disease,  may  involve 
the  lungs,  whether  primarily  or  secondarily. 
Syphilis,  besides  actually  involving  the  lungs, 
occasionally  determines  or  modifies  the  occur- 
rence of  other  pathological  processes  within 
them.  Various  j)aras-iies,  especially  hydatids, 
are  occasionally  tenants  of  the  pulmonary 
organs. 

Secondly,  the  morbid  conditions  which  are 
peculiar  to  the  lungs  are  such  as  depend  upon 
their  special  structure,  relations,  and  func- 
tions. Thus  the  relation  between  the  pul- 
monary tissue  and  the  pressure  within  and 
around  the  lungs  may  be  so  disturbed  as  to 
lead,  on  the  one  hand,  to  collapse  or  com- 
pression, or,  on  the  other  hand,  to  emphysema. 
Their  communication  with  the  atmosphere, 
and  the  constant  interchange  that  is  going 
on  between  the  contents  of  the  lungs  and 
the  external  air,  have  an  important  influence 
upon  the  origin,  distribution,  progress,  and 


treatment  of  many  of  the  diseases  which 
affect  them ;  whilst  the  length  and  com- 
plexity of  the  respiratory  passages,  and  their 
Uability  to  disease,  lead  to  many  disturb- 
ances of  the  pressiure,  the  circulation,  and 
the  nutrition  within  the  lungs,  and  thus  to 
collapse,  hyperaemia,  inflammation,  and  even 
destructive  disease.  The  relation  of  the  lungs 
to  the  circulation  has  an  equally  important 
influence  upon  them  from  a  pathological 
point  of  view.  Constituting  as  they  do  the 
channel  of  communication  between  the  right 
and  the  left  sides  of  the  heart,  the  pulmonary 
vessels  are  involved  in  aU  the  disturbances 
which  affect  the  cardiac  circulation,  whether 
due  to  actual  disease  of  the  valves  or  of  the 
walls,  or  to  simple  functional  derangement  of 
that  organ.  Congestion,  oedema,  embolism, 
infarction,  haemorrhage,  and  some  forms  of 
inflammation  of  the  lungs,  are  the  ordinary 
results  of  such  circulatory  disturbance  of  a 
temporary  kind ;  and  when  it  is  more  pro- 
tracted, brown  induration,  as  well  as  dis- 
eases of  the  bronchi  and  pleura,  are  likely  to 
result. 

Such  are  the  principal  conditions  which 
1  determine  and  influence  diseases  of  the  lungs ; 

and  we  shall  here  enumerate  these  in  the 
!  alphabetical  order  in  which  they  will  be 
i  foimd  referred  to  in  the  following  pages: 
j  (1)  Abscess.     (2)  Albuminoid  Disease.  (3) 
!  Anaemia.    (4)  Apoplexy.     (5)  Atrophy.  (6) 
Brown  Induration.  (7)  Cancer.  (8)  Cirrhosis. 
(9)  CoUapse.    (10)  Compression.    (11)  Con- 
gestion. (12)  Consumption.    (13)  Degenera- 
j  tions.     (14)  EmboUsm.     (15)  Emphysema. 
!  (16)  Gangrene.     (17)  Haemorrhage.  (18) 
\  Hydatids.     (19)  Hyperaemia.     (20)  Hyper- 
i  trophy.     (21)  Induration.     (22)  Infarction. 
(23)    Infiltrations.      (24)    Inflammation — ■ 
Croupous,  Secondary,  Catarrhal,  and  Chronic. 
(25)  Inflation.     (26)  Malformations.  (27) 
Malignant    Disease.       (28)  Malpositions. 
(29)  Morbid  Growths.     (30)  (Edema.  (31) 
Perforation.    (32)  Eupture.    (33)  Syphilitic 
Disease ;  and  (34)  Tuberculosis. 

LUNGS,  Abscess  of.  — Synon.:  Fr. 

Abces  du  Poumon ;  Ger.  Lungenabscess. 

Definition. — Circumscribed  suppuration  of 
the  pulmonary  tissues. 

J5TI0L0GY    AND    PATHOLOGY.  —  An  aCUte 

primary  inflammation  of  the  lungs  may  oc- 
casionally lead  to  the  formation  of  abscess. 
Much  more  commonly,  however,  pulmonary 
j  abscesses  are  the  result  of  secondary  inflam- 
mations, and  they  are  then,  for  the  most 
part,  associated  with  pyasmia. 

Of  S:C\i.ie  primary  inflammations  of  the  lung, 
as  causes  of  abscess,  we  have  to  consider  those 
due  to  mechanical  injuries,  and  those  associ- 
ated with  acute  pneumonia  and  with  gangrene. 
With  regard  to  the  former,  it  is  only  neces- 
sary to  remark  that  mechanical  injuries,  such 
as  fractm-ed  ribs,  penetrating  wounds  of  the 
thorax,  the  lodgment  of  foreign  bodies,  &c., 
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may  cause  suppuration,  and  so  occasionally 
lead  to  the  formation  of  abscess.  That  acute 
pneumonia  maj',  in  rare  cases,  terminate  in 
abscess  of  the  lung,  has  already  been  stated. 
Such  a  result  appears  to  be  favoured  by  a  bad 
constitution,  and  by  any  circumstances  which 
tend  to  impair  the  general  health,  especially 
the  abuse  of  alcohol.  The  abscess  is  more 
common  in  the  upper  than  in  the  lower  lobes. 
Lastly,  circimiscribed  gangi-ene  of  the  hmg 
occasionally  terminates  in  abscess.  This  takes 
place  by  the  expulsion  of  the  necrotic  tissue 
through  the  bronchi,  and  the  formation  of  a 
pyogenic  membrane  from  the  walls  of  the 
cavity,  which  generates  pus.  The  cavity  may 
ultimately  close  by  granulation  and  cicatri- 
sation. Abscesses  of  primary  origin  are  usu- 
ally single. 

Secondary  abscesses  of  the  limg  owe  their 
origin  to  the  dissemmation  of  infective  sub- 
stances by  means  of  the  blood-vessels  or 
lymphatics,  and  are  usually  pysemic.  The 
secondary  abscesses  are  of  two  kinds — those 
which  follow  upon  infarction,  and  those  in 
which  there  is  no  evidence  of  such  antecedent  i 
change.  These  abscesses  are  almost  invari- 
ably multiple.  They  vary  iii  size  from  a 
pin's  head  to  a  walnut,  and  are  usually  most 
abimdant  near  the  sm-face.  They  are  com- 
monly sirrroiinded  by  a  thin  zone  of  dark  red 
consolidation ;  and,  when  adjacent  to  the 
pleura,  this  membrane  over  them  is  always 
inflamed.  Pulmonary  abscesses  may  also  re- 
sult irom  the  aspiration  of  putrid  substances 
into  the  bronchi,  as  is  common  after  opera- 
tions on  the  mouth,  nose,  and  trachea.  See 
Lungs,  Inflammation  of  :  C.  Broncho-Pneu- 
monia. 

Symptoms  and  Physical  Signs. — The  for- 
mation of  abscess  in  the  limg  is  rarely  attended 
by  any  marked  clinical  phenomena,  the  symp- 
toms of  the  disease  in  the  com-se  of  which  the 
localised  suppuration  takes  place  being,  for 
the  most  part,  but  Httle  modified  by  its 
occurrence. 

When  aciite  pneumonia  terminates  in  ab- 
scess, either  the  rapid  fall  of  the  temperature 
which  constitutes  crisis  does  not  occur,  or, 
what  is  more  common,  its  occurrence  is 
followed  by  pyrexia  of  an  irregular  type. 
The  physical  signs  of  consolidation  also  per- 
sist, and  there  is  usually  great  prostration. 
Sometimes,  owing  to  the  opening  of  the 
abscess  mto  a  bronchus,  pus  is  coughed  up ; 
and  then,  if  the  commmiication  with  the 
bronchus  remain  free,  signs  of  cavity  may  be 
discoverable.  Before  such  partial  evacuation 
of  its  contents,  the  detection  of  the  abscess 
by  physical  examination  is  usually  impossi- 
ble. The  expectoration  of  sputa  containing 
large  quantities  of  pus,  and  often  a  httle 
blood,  may  continue  for  some  weeks ;  the  : 
signs  of  prostration  may  gradually  increase  ; 
and  death  may  ensue  in  the  course  of  from 
two  to  three  months,  and  often  earlier.  ; 
Partial  or  complete  recovery  may,  however,  ' 


take  place,  the  cavity  becoming  quiescent  and 
secreting  only  diminishing  quantities  of  pus ; 
and  complete  cicatrisation  may  ifltimately 
occur.  In  exceptional  cases  the  abscess  opens 
into  the  plem-al  cavity. 

Abscesses  of  the  lungs  occiirring  m  the 
course  of  pyaemia  rarely  give  rise  to  any 
special  symptoms  or  physical  signs.  They 
are  usually  much  smaller  than  primary  ab- 
scesses ;  and  death  commonly  ensues  before 
any  of  them  have  attained  suflicient  magni- 
tude to  influence  the  general  phenomena  of 
the  disease. 

Diagnosis. — The  diagnosis  of  abscess,  occur- 
ring in  the  coiu-se  of  pneumonia,  rests  mainly 
upon  the  persistence  and  characters  of  the 
pyrexia ;  upon  the  physical  signs  of  excava- 
tion supervening  on  those  of  pulmonary  con- 
solidation ;  and  upon  the  expectoration  of 
sputa  containing  pus.  Pyi3emic  abscesses 
rarely  admit  of  diagnosis.  Their  existence 
may  be  suspected  if,  in  cases  of  pytemia, 
pleural  friction-sounds  are  aiidible  over  differ- 
ent portions  of  the  chest. 

Prognosis. — Abscess  resulting  from  pneu- 
monia very  commonly  proves  fatal  in  from 
one  to  three  months  ;  it  may,  however,  as 
ah'eady  stated,  ultimately  terminate  in  partial 
or  even  complete  recovery.  The  development 
of  abscesses  in  the  hmgs  in  the  course  of 
pysemia  does  not  appear  to  influence  the 
general  prognosis. 

Treatment. — Abscesses  of  the  lungs  rarely 
admit  of  any  special  treatment.  Their  occiu-- 
rence,  however,  indicates  the  importance  of 
doing  all  that  is  possible  to  maintain  the 
strength  of  the  patient. 

T.  Henry  Green. 

LUNGS,  Albuminoid  Disease  of. — 

In  advanced  cases  of  albuminoid  disease,  the 
lung-tissues  may  present  more  or  less  of  this 
morbid  change.  It  is  of  no  practical  im- 
portance, for  it  does  not  give  rise  to  any 
evident  sj^mptoms,  nor  does  it  appear  to 
have  any  specially  injurious  effect  upon  the 
patient. 

LUNGS,  Anaemia  of.— Synon.  :  Fr. 

Aneinie  du  Poumon  ;  Ger.  Lungenandmie. 

Definition. — A  deficiency  of  blood  in  the 
lungs,  which  may  be  general  or  local. 

iETiOLOGY. — Besides  htemorrhage  and  the 
other  causes  of  general  bloodlessness,  there 
are  certain  local  causes  which  produce  an- 
tPmia  of  the  lung.  In  senile  atrophy  and  in 
pulmonary  vesicular  emphysema,  anaemia  is 
associated  with  destruction  of  capillaries. 
Local  or  partial  anaemia  of  the  lung  is  the 
immediate  result  of  embolism  of  the  branches 
of  the  pulmonary  artery.  It  rarely  happens 
that  the  main  vessel  is  entirely  obstructed  by 
an  embolus ;  but  it,  or  more  commonly  one 
of  its  main  divisions,  may  be  compressed  or 
obliterated  by  the  invasion  of  a  malignant 
growth  or  aneurysm.  Aneurysm  of  a  branch 
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of  the  pialmonary  artery  within  the  lung 
usually  causes  anaemia  of  the  portion  to  which 
the  vessel  is  distributed. 

Anatomical  Chaeactees. — In  extreme 
anaemia,  as  after  death  from  haemorrhage, 
the  lungs  and  the  bronchial  mucous  mem- 
brane are  exceedingly  pale  from  absence  of 
blood.  They  are  of  course  lighter  in  weight 
than  natural,  but  in  other  respects  unchanged. 
In  the  general  disease  known  as  anaemia,  the 
lung  partakes  with  other  organs  of  the  gene- 
ral deficiency  of  red  blood  ;  but  in  this  con- 
dition, it  being  not  so  much  in  quantity  as  in 
quality  that  the  blood  is  deficient,  the  lungs 
are  of  normal  weight,  but  jjaler  and  more 
moist  than  natural,  sometimes  slightly 
(Edematous. 

Effects. — The  consequences  of  pulmonary 
anaemia,  when  long-conttaued,  are  atrophy  of 
its  textm-e,  as  in  senile  atrophy  and  vesicular 
emphysema,  and  in  local  deficiency  of  blood 
from  partial  obstruction  of  a  large  branch  of 
the  pulmonary  artery.  In  complete  obstruc- 
tion of  vessels  from  embolism,  death  and 
sloughing  of  the  deprived  area  of  Itmg  is  the 
consequence.  The  sudden  arrest  of  circula- 
tion through  a  limited  portion  of  the  lung 
gives  rise  to  stress  on  the  collateral  circula- 
tion, the  result  of  which  is  often  hsemorrhage. 
Orth  asserts  that  continued  anaemia  of  limg 
favours  the  occurrence  of  phthisis,  and  at- 
tributes the  proneness  of  the  apices  to  attack 
by  tubercle  to  their  relative  anaemia ;  he  also 
draws  attention  to  the  tendency  of  people 
with  stenosis  of  the  pulmonary  artery  to 
succumb  to  phthisis  {Lehr.  d.  Path.  Anat., 
Bd.  i.  p.  374). 

Symptoms. — The  dyspnoea  and  palpitation 
observed  in  anaemia  are  traceable  to  the 
anaemic  condition  of  the  lungs,  and  have 
their  rationale  in  the  necessity  for  an  in- 
creased diligence  of  respiration,  to  enable  the 
diluted  blood  to  gather  sufficient  oxygen  for 
carrying  on  the  various  combustion-processes 
of  life.  The  remarkable  gasping  and  rest- 
lessness seen  in  cases  of  fatal  haemorrhage, 
are  really  the  signs  of  asphyxia  from  pulmo- 
nary deprivation  of  blood.  The  symptoms 
of  general  or  local  pulmonary  anaemia, 
dependent  upon  emphysema,  embolism,  &c., 
are  lost  in  those  of  the  more  important 
diseases. 

Teeatment. — There  is  no  special  treatment 
for  pulmonary  anaemia. 

E.  Douglas  Powell. 

LUNGS,  Apoplexy  of. — A  synonym 
for  extravasation  of  blood  into  the  lungs. 
See  Lungs,  Haemorrhage  into. 

LUNGS,  Atrophy  of. — Synon.  :  Senile 
Emphysema ;  Fr.  Atrophic  du  Poumon;  Ger. 
Lungenatrophie. 

Definition. — A  wasting  of  the  constituent 
elements  of  the  lungs,  from  defective  nu- 
trition. 


Vaeieties. — Atrophy  of  the  lungs  may  be — 
(a)  general,  in  which  all  the  tissues  of  the 
whole  of  both  hmgs  are  wasted,  as  in  senile 
atrophy  ;  (&)  local,  in  which  all  the  tissues  of 
a  portion  of  tlie  lung  are  wasted,  as  in  the 
atrophy  that  results  from  a  local  diminution 
of  blood-supply ;  or  (c)  partial,  in  which 
some  of  the  tissues  are  atrophied  coincidently 
with  increased  growth  of  other  tissues,  as  in 
some  cases  of  so-called  '  hypertrophous  em- 
physema,' and  in  '  cirrhosis  '  of  the  lung. 

Etiology. — The  cause  of  simple  atrophy 
of  the  lungs  is  that  general  failure  of  nutrition 
which  is  natural  to  advanced  age.  Heredi- 
tary predisposition  may  determine  an  earlier 
failure  of  nutritive  change  in  the  lungs.  The 
strongly  marked  tendency  of  vesicular  em- 
physema to  recur  in  successive  generations 
is  certainly  in  favour  of  such  a  tendency  to 
premature  impairment  of  tissue  being  in- 
herited. 

Over- stretching  of  the  walls  of  the  air-cells 
in  emphysema,  with  the  consequent  impedi- 
ment to  circulation,  is  an  important  cause  of 
subsequent  atrophy  in  this  disease.  Collapse 
and  anaemia  of  lung — from  pressure  from 
without,  or  from  the  pressure  of  a  growth  or 
aneurysm  upon  one  of  the  pulmonary  vessels, 
cutting  off  the  blood-supply,  or  on  a  large 
bronchus,  diminishing  the  respiratory  func- 
tion— may  cause  atrophy  of  the  whole  or  of 
a  part  of  one  lung. 

Anatomical  Characters. — The  appearance 
of  an  atrophied  lung  may  be  best  seen  in  a 
case  of  natm-al  or  senile  atrophy.  The  organ 
is  small,  light,  anaemic,  more  or  less  deeply 
pigmented,  drier  in  texture  and  less  firm  and 
resisting  than  natural,  pitting  on  pressure 
from  want  of  elastic  resilience,  and  capable 
of  being  squeezed  into  a  very  small  compass. 
The  air-cells  appear  to  be  increased  in  size  ; 
and  at  some  portions,  if  the  lung  be  inflated 
and  dried,  large  cells  may  be  seen,  evidently 
resulting  from  the  coalescence  of  two  or  more 
infundibula.  Across  such  cells  filaments  may 
extend  the  remnants  of  small  bronchi  and 
blood-vessels.  The  pulmonary  artery  and  its 
branches  are  diminished  in  size,  and  the 
bronchial  tubes  are  also  thinned. 

Microscojncal  characters. — The  atrophic 
process  commences  at  the  vesicular  septa, 
which  project  inwards  to  subdivide  the  infun- 
dibula or  alveolar  spaces  of  the  hmg  into 
true  air-cells  or  alveoli.  The  process  is  one 
of  simple  withering  and  obliteration  of  capil- 
laries, dependent  on  diminished  respiratory 
function  and  blood-volume.  The  septa 
dwindle  down  to  mere  ridges  upon  the  infun- 
dibular walls ;  and  these  walls  in  their  tm-n 
become  thinned  even  to  perforation  and  coa- 
lescence of  several  air-spaces.  Thus,  without 
any  corresponding  enlargement  of  lung,  there 
is  an  apparent  enlargement  of  air-cells  from 
the  simplification  of  structure.  A  certain 
degree  of  fatty  degeneration,  affecting  espe- 
cially the  minute  vessels  and  the  nuclear 
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remains  of  the  pulmonary  epithelium,  is 
associated  with  this  simple  atrojshy,  as  with 
all  other  atrophic  processes. 

When  atrophy  of  the  limg  is  associated 
with,  or  the  result  of,  other  diseases,  as  em- 
physema or  forcible  collapse,  the  process  is 
essentially  the  same,  but  is  combined  in  the 
former  case  with  over-stretching  of  the  air- 
cells,  and  more  or  less  thickening  of  the 
librous  tissues  derived  from  the  bronchial 
and  perivascular  sheaths,  from  repeated  con- 
gestions. Thus  we  have  a  larger  and  heavier 
lung  ;  and,  in  the  later  stages,  more  marked 
fatty  degeneration  of  its  fibrous  texture. 

In  cases  of  atrophy  from  the  long-con- 
tinued pressure  of  Huid  in  the  pleura,  the 
pleura  is  always  thickened  from  the  original 
inflammation,  and  librous  processes  are  di- 
rected inwards  from  it  between  the  lobules, 
so  as  to  render  difficult  any  subsequent 
expansion  of  the  lung. 

In  the  case  of  atrophy  from  compression  of 
the  lung  by  fibrous  growth  or  fluid  effusion, 
we  have  again  often  a  heavier  lung  from  in- 
crease of  fibrous  tissue.  It  is  obvious  that 
the  increase  in  weight  must  always  be  due  to 
attendant,  often  determining,  disease. 

Effects  and  Symptoms. — The  consequences 
of  the  partial  atrophy  of  lung  which  accom- 
panies the  '  large-hmged  '  emphysema  of  ad- 
vanced middle  life  are  very  grave.  Extensive 
obliteration  of  the  pulmonary  capillaries, 
without  a  corresponding  dimmution  in  the 
lilood- volume,  induces  a  stress  of  circulation, 
a  mechanical  congestion,  which  ultimately 
tells  back  through  the  right  heart  upon  the 
whole  venous  system.  The  damaged  elas- 
ticity of  the  lung  impau's  the  mechanism,  as 
the  atrophy  of  the  alveoli  impairs  the  func- 
tion of  respiration.  In  senile  emphysema, 
however,  the  lung-atrophy,  being  but  a  part 
of  a  general  atrophy  of  all  the  tissues  and  of 
the  blood,  causes  no  discomfort,  provided  no 
extra  effort  is  attempted,  and  no  bronchitis 
supervenes.  Local  atrophy  of  the  lung  has 
its  symptoms  merged  in  those  of  the  pre- 
dominant disease. 

Physical  Signs. — In  senile  atrophy  of  the 
lungs  the  chest-capacity  is  diminished  in  aU 
directions  to  accommodate  the  small  lungs. 
The  lower  ribs  are  approximated  and  their 
obliquity  greatly  increased;  the  upper  inter- 
costal spaces  are  depressed.  The  chest-move- 
ments are  very  limited.  The  percussion- 
resonance  is  generally  inci'eased  over  the 
chest,  except  over  the  prsecordial  region, 
which  is  less  covered  by  lung  than  natm-al. 
The  respiratory  murmius  are  simply  en- 
feebled, not  altered,  unless  there  be  some 
lironchitis  present.  It  has  been  said  that 
there  may  be  some  effusion  into  the  pleura 
in  atrophy  of  the  lung,  to  fill  up  the  space 
vacated  by  the  shrunken  organ.  The  mecha- 
nism of  such  an  effusion  is,  however,  quite 
inconceivable. 

Complications. — There  are  no  complica- 


tions necessarily  incident  to  senile  atrophy 
of  the  lung.  Bronchitis  not  uncommonly, 
however,  supervenes,  and  proves  fatal  to  the 
patient. 

Treatment.— The  treatment  of  senile 
atrophy  of  the  Imigs  simply  consists  in 
shielding  the  aged  person  from  the  causes  of 
bronchitis.  R.  Douglas  Powell. 

LUNGS,  Brown  Induration  of. — 

The  condition  recognised  under  this  name  by 
Laennec  and  Virchow,  is  one  which  is  some- 
times observed  after  prolonged  mechanical 
congestion  of  the  lungs,  particularly  that 
which  results  from  disease  connected  with 
the  mitral  orifice.  The  morbid  change  con- 
sists mainly  in  excessive  pigmentation,  the 
pigment  accumulating  not  only  in  the  inter- 
lobular tissue,  but  also  in  the  alveoli  and 
minute  bronchi,  where  it  is  enclosed  in  en- 
larged epithelial  and  granular  cells.  At  the 
same  time  the  capillaries  are  dilated,  the  inter- 
stitial tissue  is  increased,  and  probably  the 
alveolar  walls  are  thickened.  The  pigment 
is  granular,  and  of  a  yellowish  colom* ;  it  is 
derived  fi'om  the  blood,  and  seems  to  be  of 
the  natm'e  of  hfematoidin.  It  may  become 
brovmish,  reddish,  or  even  black ;  and  ulti- 
mately may  be  found  fi'ee.  The  extent  and 
degree  of  brown  induration  vary  much  in 
different  cases.  "When  the  change  is  marked, 
the  lungs  are  enlarged,  heavy,  firm,  incom- 
pressible, and  inelastic,  not  collapsing  on 
exposure.  They  present  various  tints,  from 
yellowish-  to  reddish-brown.  This  alteration 
in  colour  is  also  evident  on  section,  and  red 
spots  are  often  seen,  shading  into  black, 
while  a  brownish  fluid  may  be  expressed. 
Brown  induration  is  associated  with  conges- 
tion of  other  parts  of  the  lungs,  and  often 
with  infarctions.  It  cannot  be  clinically 
recognised  apart  from  these  conditions,  un- 
less the  affected  organs  should  present 
physical  signs  of  more  or  less  extensive 
chronic  consolidation  in  cases  of  known  pul- 
monary congestion  fi'om  mitral  disease.  No 
special  treatment  is  called  for. 

Pp>ederick  T.  Roberts. 

LUNGS,  Cancer  of.— See  Lungs, 
Malignant  Disease  of. 

LUNGS,  Cirrhosis  of. — A  synonym 
for  chronic  pneumonia.  See  Lungs,  Inflam- 
mation of:  D.  Chronic  Pneumonia. 

LUNGS,  Collapse  of. — Synon.  :  Apneu 
matosis  ;  Fr.  Affaissement  Pulmoncdre ;  Ger. 
hmigencollapsus. 

Definition. —  Simple  diminution  in  size 
of  the  whole  or  of  a  part  of  a  lung,  with  re- 
duction of  the  volume  of  the  contained  air  ; 
caused  by  mterference  with  its  free  entrance 
in  inspiration. 

iETiOLOGY. — The  causes  of  collapse  of  the 
lung  are  either  iyitrinsic  or  extrinsic ;  and 
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frequently  the  two  classes  of  causes  are 
combined.  The  intrinsic  causes  present 
actual  obstruction  of  the  respiratory  passages, 
and  include  all  diseases  of  the  larynx,  trachea, 
and  bronchi  attended  with  inspiratory  dys- 
pnoea, whether  due  to  the  pressure  of  external 
tumours,  to  affections  of  the  passages  them- 
selves, or  to  the  presence  of  inflammatory 
products,  blood,  or  foreign  bodies  within 
them.  To  this  class  of  causes  belongs  the 
collapse  of  the  lung  which  is  apt  to  follow 
infantile  bronchitis,  when  the  tubes  become 
obstructed,  and  there  is  no  power  to  ex- 
pectorate. All  causes  that  interfere  with 
respiratory  efficiency  favour  the  occurrence 
of  the  condition  named.  A  plug  of  mucus 
may  be  drawn,  in  inspiration,  deeper  and 
deeper  into  the  bronchial  tubes,  which  it 
obstructs,  and,  acting  hke  a '  ball  plug,'  allows 
the  expulsion  of  air  in  expiration,  but  iater- 
feres  with  inspiration ;  the  air  not  being 
replaced,  apnemnatosis  is  developed ;  and 
as  there  is  no  air  behind  the  plug  of  mucus, 
cough  is  powerless  to  expel  it.  In  chUdxen, 
bronchial  inflammation  is  exceedingly  com- 
mon ;  and,  the  smaller  tubes  being  propor- 
tionately smaller  in  the  child  than  in  the 
adult,  the  danger  of  coUapse  is  increased. 
When  children  under  five  years  of  age  die  of 
bronchitis  and  allied  affections,  apneumatosis 
is  almost  invariably  present ;  and  25  per 
cent,  of  the  total  mortality  of  infants  may 
be  safely  set  dovm  to  this  cause.  Partial 
collapse  of  the  lung  from  pressure  on  the 
respiratory  passages  wiU  be  found  described 
in  the  article  Mediastinum,  Diseases  of. 
The  extrinsic  causes  of  pulmonary  coUapse 
are  certain  conditions  of  the  walls  of  the 
chest,  which  diminish  the  force  of  the  in- 
spiratory act,  such  as  paralysis  or  debility  of 
the  inspiratory  muscles,  and  softness  of  their 
bony  attachments.  Muscular  paralysis  is 
seen  in  injuries  to  the  cord.  Debility  of  the 
respiratory  muscles  may  often  be  observed 
before  death.  Collapse  of  the  hmg  is  some- 
times, although  rarely,  met  with  in  adult 
life,  when  great  prostration  occurs  in  the 
course  of  fever,  and  respiration  is  impeded 
by  pulmonary  congestion.  Associated  as  it 
is  with  softness  and  weakness  of  the  ribs, 
rickets  is  one  of  the  most  frequent  causes  of 
collapse  of  the  limgs.  The  action  of  the  in- 
spiratory muscles  may  be  still  further  inter- 
fered with  by  abdominal  distension,  or  by 
the  binding  up  of  the  abdomen  of  the  infant 
with  tight  bandages.  The  danger  of  collapse 
is  lessened  when  the  ribs  have  gained  firm- 
ness and  fixity,  and  when,  raised  by  the 
respiratory  muscles,  the  thoracic  cavity  is 
enlarged,  and  the  lungs  are  consequently 
expanded. 

Anatomical  Characters. — The  whole  of 
one  lung  or  of  one  lobe  may  bo  affected,  but 
a  lobule  or  a  part  only  of  the  limg  is  usually 
involved,  the  affected  lobules  being  abruptly 
separated  from  those  adjoining.    As  a  rule, 


several  patches  of  collapse  occur  in  each 
lung,  having  a  darker  colour  and  more  de- 
pressed surface  than  the  healthy  parts.  The 
lower  margin  of  the  left  lower  lobe  is  most 
firequently  affected.  The  collapsed  portions 
of  lung  are  similar  to  the  liver  in  consist- 
ence :  they  resist  pressure,  are  non-crepitant, 
are  smooth  on  section,  and  sink  in  water.  The 
bronchi  are  fiUed  with  mucous  fluid ;  there 
is  an  entire  absence  of  air  in  the  collapsed 
parts.  On  inflation,  the  affected  portion  as- 
sumes a  natural  appearance,  unless  consider- 
able congestion  exists ;  whereas  in  pneu- 
monia inflation  cannot  restore  the  lung  to 
its  natural  appearance.  In  pneumonia  pleu- 
risy is  rarely  absent ;  but  in  coUapse,  uncom- 
plicated with  diathetic  disease,  the  pleura  is 
invariably  healthy. 

Symptoms. — The  symptoms  of  collapse  of 
the  lung  vary  greatly  with  the  cause,  rapidity, 
and  extent  of  the  morbid  condition.  In 
severe  cases,  for  example,  in  the  coUapse 
that  foUows  bronchitis  in  very  young  sub- 
jects, the  symptoms  are  peculiar.  There  is 
great  prostration,  debUity,  restlessness,  and 
sleeplessness.  The  temperatinre  faUs ;  the 
surface  becomes  cold,  blue,  or  dusky  ; .  the 
eyes  become  shrunken ;  and  the  pulse  is 
quick  and  smaU.  There  is  a  constant  feeble 
whining  cry.  Eespiration  is  very  quick  and 
shaUow,  as  high  as  70  to  80  or  even  100  per 
minute.  The  rhythm  is  changed,  the  interval 
being  between  inspiration  and  expiration, 
instead  of  after  expiration.  There  is  no  pain 
as  in  pleurisy.  The  cough  is  constant  and 
impotent ;  is  often  foUowed  by  a  crj'  of  im- 
patience ;  and  differs  much  from  the  suffo- 
cative cough  of  bronchitis. 

On  examining  the  chest,  the  lower  part  is 
foimd  retracted  and  diminished  in  diameter. 
The  intercostal  spaces  sink  in  inspiration, 
and  move  outwards  shghtly  in  expiration. 
When  the  collapse  is  extensive,  the  per- 
cussion is  diill  and  resistant,  unless  the 
affected  lobules  are  interspersed  among  the 
healthy  ones.  The  respiratory  murmur  is 
lost  over  the  affected  parts ;  though  conducted 
breath- sounds,  of  a  bronchial  character,  and 
rhonchi  are  generaUy  audible  almost  univer- 
saUy.  In  the  simpler  cases  of  collapse  of 
the  limgs,  such  as  occur  in  pertussis  during 
the  severe  fits  of  coughing,  some  of  these 
symptoms  and  signs  may  be  suddenly  de- 
veloped, and  again  speedily  disappear. 

Diagnosis. — Apneumatosis  may  be  dis- 
tinguished from  croupous  pneumonia  by  the 
comparative  rarity  of  the  latter  disease  in 
infancy ;  and  by  absence  of  the  great  heat  of 
skin,  and  of  fine  crepitation  on  auscultation. 
From  extensive  miliary  tuberculosis  it  is 
diagnosed  by  the  absence  of  advancing  sy^np- 
toms  of  constitutional  disorder,  though  the 
two  conditions  may  co-exist.  In  pleurisy, 
the  dulness  on  percussion,  and  the  absence 
of  respiratory  sounds  at  the  base,  are  much 
more  marked  than  in  apneumatosis.  Con- 
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genital  collapse  or  atelectasis,  is  a  condition 
which  has  to  be  distinguished  from  infantile 
coUapse  or  apneumatosis.  Readily  separable 
by  symptoms,  these  two  conditions  may  be 
indistinguishable  by  physical  signs.  In  ate- 
lectasis the  hmg  retains,  in  whole  or  in  part, 
its  fojtal  condition,  nature  having  failed  to 
estabUsh  respiration  and  fit  the  child  for  its 
new  mode  of  existence.  In  apneumatosis 
the  once  permeable  lungs  cease  to  admit  au', 
and  thus  death  from  apncea  occurs  without 
any  apparent  structural  change  Ijeing  dis- 
coverable, save  that  the  respiratory  organs 
bear  the  appearance  of  foetal,  unexpanded 
lungs. 

Prognosis. — The  prognosis  in  collapse  of 
the  lung  is  favourable  if  the  affection  is 
recent,  and  the  child  healthy,  with  fair  mus- 
cular power,  and  under  favom'able  hygienic 
conditions.  On  the  contrary,  the  disease  is 
generally  fatal  if  it  involve  a  considerable 
extent  of  hmg,  especially  if  it  supervene  on 
atelectasis.  Death  iisually  occurs  fi-om  slow 
asphyxia,  the  effect  being  the  same  as  if  the 
size  of  the  lung  were  reduced  by  the  removal 
of  the  affected  parts.  As  miich  as  half  of 
the  entire  lungs  has  been  found  involved, 
thus  fully  accoimting  for  the  quickened 
resj)iratiou,  the  distress,  and  the  dyspnoea, 
and  for  the  bloodlessness  and  extreme  pallor, 
with  cold,  blue  extremities.  The  fatality  of 
whoopiug-cough  in  infants  is  mainly  due  to 
the  ready  collapse  of  the  lungs,  specially 
when  the  child  is  badly  nomished  and 
breathing  impm'e  au'.  The  natural  com-se 
of  the  disease  is  from  bad  to  worse  :  more 
lung  is  involved  each  day  ;  and  death  occurs 
after  two  or  three  weeks  from  slow  asphyxia. 
If  coUapse  follows  acute  bronchitis,  death 
often  ensues  rapidly  ;  but  if  recovery  takes 
place,  the  lungs  are  slow  to  regain  activity, 
and  the  seeds  of  future  mischief  may  remain. 
After  an  attack  of  pneumonia,  complete 
absence  of  breath-sounds  may  exist  for  a 
time,  and  then  suddenly — after  a  blow, 
shock,  or  violent  cough — air  enters  the  col- 
lapsed portion  of  hmg,  and  the  respu'atory 
sounds  assimie  a  normal  character. 

Treatment. — When  this  affection  was 
looked  upon  as  a  form  of  pneimionia  it  was 
treated  by  depletion.  Now  that  we  realise 
that  it  is  not  of  an  inflammatory  character, 
our  object  must  be  not  to  lower  vitality 
but  to  diminish  excessive  secretion.  Slight 
counter-irritation,  by  means  of  stimulating 
embrocations,  is  useful.  An  emetic  of  ipe- 
cacuanha will  help  to  remove  acciunulation 
if  the  patient  is  not  too  weak.  Expectoratioii 
may  be  promoted  by  small  doses  of  the  same 
drug.  \Vlien  the  limgs  are  extensively  in- 
volved, vital  power  must  be  kept  up  by  the 
help  of  ammonia,  steel,  phosphate  of  iron, 
port-wine,  and  beef-tea ;  and  the  food  must 
be  selected  so  as  to  be  digestible  by  the 
stomach  of  the  infant. 

E.  Symes  Thompson. 


LUNGS,  Compression  of. — Synon.  : 

Fr.  Comijvession  du  Poumon  ;  Ger.  Lungen- 
compression. 

Definition. — Diminution  in  size  of  the 
whole  or  of  a  part  of  a  lung,  associated  with 
reduction  of  the  volume  of  the  contained  air ; 
caused  by  pressure  on  the  pleiural  sm-face. 

jEtiology. — Compression  of  the  lung  may 
arise  in  the  course  of  numerous  diseases  or 
injm'ies  affecting  the  chest ;  the  compressing 
influence  being  either  gaseous,  liquid,  or 
soUd. 

First,  the  admission  of  air  to  the  plem'a 
from  without,  thi-ough  a  perforatmg  wound, 
as  from  a  sword  or  bayonet  thrust  ;  or  from 
within,  as  by  rupture  of  an  air-cell,  or  the 
extension  of  pulmonary  ulceration  through 
the  pleura, — produces  in  either  case  com- 
pression. If  no  previous  plemisy  has  existed, 
the  compression  is  complete  ;  but  if,  on  the 
other  hand,  long-standing  plem-isy  has  caused 
adhesion,  compression  cannot  take  place,  or 
will  be  but  partial. 

Secondly,  compression  may  arise  from  the 
presence  ot  fluid,  such  as  pleuritic  effusion, 
acute  or  chronic ;  passive,  nou-Lutlammatory 
effusion,  as  in  hydrothorax ;  or  blood,  as  in 
hiematothorax. 

Thirdly,  compression  of  the  lung  by  solids 
is  seen  in  the  case  of  various  tumom-s  of  the 
chest,  whether  originating  in  the  mediastinal 
structm-es,  in  the  lungs,  or  in  the  thoracic 
parietes. 

In  a  fourth  class  of  cases  compression  of 
the  lung  is  the  result  of  the  exolargement  of 
neighbouring  parts,  other  than  the  thoracic 
viscera  ;  and  especially  of  the  abdomen,  as  in 
ascites,  and  tumoiurs  of  the  liver,  spleen,  or 
ovaries. 

Anatomical  Characters. — Compression  of 
the  lung  may  be  either  general  or  local,  com- 
plete or  partial.  A  lung  compressed  by 
plem'itic  effusion  is  foimd  to  be  reduced  in 
volume,  non-crepitant,  dense,  but  not  quite 
insusceptible  of  inflation.  The  blood  is  coagu- 
lated in  the  affected  lobes,  the  clot  being 
often  decolorised  and  adherent  to  the  walls 
of  the  vessels,  many  of  which  are  impervious, 
or  altogether  obliterated ;  while  the  pervious 
vessels  and  the  air-cells  of  the  adjacent  parts 
are  distended,  and  emphj'sema  is  produced. 
In  other  cases,  the  compressed  lung  proves 
to  be  anaemic,  tough,  and  dry. 

In  cases  of  slow  recovery  from  chronic 
empyema  the  lung  is  often  foimd^  bound 
down  and  thickened.  The  thoracic  cavity 
vacated  by  the  shrunken  lung  is  occupied  by 
the  displaced  heart,  and  sometimes  by  the 
extension  of  the  sound  lung  across  the  middle 
Une. 

Symptoms  and  Physical  Signs.  —  The 
symptoms  of  compression  of  the  limg  vary 
gi'eatly  in  accordance  with  its  causes,  the 
rapidity  of  onset,  and  the  extent  and  degree 
of  compression.  If  pleuritic  effusion  be 
very  rapid,  the  dyspnoea  may  be  exceedingly 
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iirgent.  After  perforation  of  the  pleura  with 
sudden  collapse  of  the  lung,  there  also  occur 
acute  pain,  dry  cough,  and  painful  spasms 
of  the  intercostal  muscles.  The  pulse  is  fre- 
quent, feeble,  and  often  irregular.  Symptoms, 
more  or  less  acute,  of  inflammation  may  fol- 
low. In  other  instances  the  symptoms  are 
those  of  hydrothorax,  or  of  intrathoracic 
tumour. 

The  physical  signs  of  compression  of  the 
lung  are  chiefly  those  of  the  associated  cause, 
such  as  pneumothorax,  plevirisy,  hydrothorax, 
or  intrathoracic  tumour  ;  and  partly  certain 
phenomena  characteristic  of  the  physical 
condition  of  the  lung  itself.  The  latter  vary 
considerably  with  the  degree  and  extent  of 
compression,  but  they  may  be  described  in 
general  terms  as  follows :  Either  increased 
clearness  of  the  percussion-sound  over  the 
area  of  compressed  lung,  with  tubular  or 
rarely  even  tympanitic  quality,  especially  in 
children,  or  in  extreme  cases  of  compression 
complete  loss  of  resonance  ;  indefinite,  weak, 
but  occasionally  rather  blowing  or  tubular 
respiratory  sound,  sometimes  mixed  with 
scanty,  dry,  subcrepitant  rhonchus;  and  exag- 
gerated loudness  and  ringing  quality  of  vocal 
resonance.  A  further  description  of  these 
symptoms  and  signs  will  be  found  under  the 
headings  of  the  various  causes  of  compression 
■  referred  to. 

Diagnosis. — The  diagnosis  of  compression 
of  the  Itmg  is  in  general  simply  the  diagnosis 
of  the  condition  on  which  it  depends. 

Prognosis. — The  prognosis  depends  on  the 
cause  of  the  compression.  Thus  in  pnetuno- 
thorax  it  is  unfavourable,  though  recovery 
may  take  place.  In  hydrothorax  the  ulti- 
mate prognosis  is  unfavourable,  as  it  is 
usually  an  evidence  of  formidable,  if  not  in- 
ciurable,  organic  disease.  In  pleurisy,  if  the 
effusion  has  been  rapid,  met  by  prompt 
treatment,  and  uncomplicated  with  hectic, 
complete  recovery  may  take  place  without 
much  compression  of  lung  or  distortion  of 
chest ;  but  incompletely  cured  pleurisy  is 
too  frequently  the  first  mcident  in  the  his- 
tory of  phthisical  disease.  In  empyema  the 
prognosis  is  more  favourable  than  in  pneumo- 
thorax or  hydrothorax. 

Treatment. — Little  need  be  said  as  to  the 
treatment  of  lung-compression.  It  resolves 
itself  into  that  of  the  primary  or  causa- 
tive diseases.  Bearing  in  mind  the  injury 
done  to  the  lung  by  compression,  efforts 
should  be  made  to  relieve  the  limg  before  it 
has  been  irremediably  bound  down.  The 
early  adoption  of  paracentesis  thoracis  is  the 
most  practical  means  of  gaining  this  end  in 
pleuritic  effusion.  Eemedies  calculated  to 
remove  effusion  and  thus  relieve  the  lung 
should  be  given,  remembering  that  the  more 
speedy  the  relief  given  to  the  lung  the  more 
complete  will  be  the  cure.  Suitable  move- 
ments of  the  chest  might  be  ordered  subse- 
quently, with  the  view  of  promoting  expan- 


sion of  its  walls  and  of  the  lung.  Nor  must 
a  mention  of  the  value  of  elevated  health- 
resorts,  the  Engadine  for  instance,  be  omitted 
as  a  means  of  promoting  the  expansion  of  a 
limg  which  has  been  compressed. 

E.  Symes  Thompson. 

LUNGS,  Congestion  of. — See  Lungs, 
Hyperaemia  of. 

LUNGS,  Consumption  of.  —  -See 
Phthisis. 

LUNGS,  Degenerations  of.— Changes 
of  a  degenerative  character  in  connexion 
with  the  lungs  constitute  an  important  ele- 
ment in  some  pulmonary  diseases,  or  they 
may  be  the  sole  morbid  condition  present. 
They  are  of  the  following  nature  : — 

1.  Albuminoid. — This  is  only  very  oc- 
casionally noticed,  in  extreme  cases  of 
general  albuminoid  disease. 

2.  Fibroid. — Changes  leading  to  a  more 
or  less  fibroid  condition  of  the  pulmonary 
tissue  are  of  common  occurrence,  but  it  is 
not  always  easy  to  determine  whether  they 
should  be  regarded  as  due  to  a  chronic  in- 
flammatory process,  or  to  degeneration,  and 
pathologists  differ  in  their  views  on  this 
point.  As  a  degeneration,  the  fibroid  change 
may  be  considered  as  most  important  in 
connexion  with  emphysema,  and  it  is  re- 
garded by  some  authorities  as  an  element 
of  much  consequence  in  the  causation  of 
many  cases  of  this  disease.  It  also  follows 
long-continued  congestion,  and  collapse  or 
compression  of  the  hmg  from  any  cause. 
Of  course  much  fibroid  or  fibrous  tissue  is 
found  in  the  lungs  in  many  cases  of  phthisis, 
and  in  connexion  with  pleuritic  adhesions 
and  other  conditions,  but  this  lesion  must 
be  looked  upon  mainly  as  of  inflammatory 
origin.  The  effects  of  these  changes  are  to 
make  the  limg-tissue  firmer  and  tougher, 
but  at  the  same  time  to  diminish  or  destroy 
its  elasticity,  the  elastic  tissue  being  more 
or  less  displaced.  Hence,  if  the  lungs  be 
exposed  to  any  distending  force,  they  cannot 
recover  themselves  properly,  and  the  air- 
vesicles  remain  more  or  less  permanently 
dilated. 

3.  Fatty. — This  degeneration  is  also  re- 
garded by  some  pathologists  as  one  of  the 
main  elements  in  originating  many  cases 
of  emphysema  of  the  lungs,  and  also  as  one 
of  the  essential  changes  in  this  disease. 
Here,  again,  the  lung-tissue  is  impaired  in 
its  elasticity  and  resisting  power  to  dis- 
tension, but  it  is  not  tough.  Granular  fat 
may  be  visible  under  the  microscope. 

4.  Pigmentary. — The  lungs  become  the 
seat  of  more  or  less  pigmentation  with 
increasing  age.  They  are  also  markedly 
affected  in  certain  occupations  in  which 
carbonaceous  or  other  materials  are  inhaled. 
In  so-called  brown  induration  of  the  Imigs 
there  is  an  abundance  of  pigment. 
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5.  Senile.  —  The  lung-tissue  undergoes 
atrophy,  with  more  or  less  loss  of  elasticity, 
owing  to  wasting  of  the  elastic  tissue  with 
increasing  age,  and  even  a  fatty  degenera- 
tion may  take  place.  Hence,  in  such  sub- 
jects emphysema  is  readily  set  iip  by  causes 
which  woiild  have  no  similar  eifeet  on 
younger  persons. 

6.  Secondary. — Under  this  head  may  be  in- 
cluded those  degenerative  changes  which  take 
place  in  morbid  formations  in  the  lungs,  such 
as  inflammatory  deposits,  tubercle,  or  cancer. 
These  belong  mainly  to  the  fatty  or  caseous 
variety  of  degeneration,  but  calcification  may 
also  occur. 

Frederick  T.  Egberts. 

LUNGS,  Embolism  of. — See  Lungs,  j 
Anajmia  of;  and  Lungs,  Hiemoi'rhage  into,  j 

LUNGS,  Emphysema  of. — Synon.  : 
Fr.  Emphijseine  du  Poumon;  Ger.  Lungen- 
emphysem. 

Definition. — An  excess  of  air  in  the  lungs, 
whether  due  to  a  dilated  condition  of  the  air- 
sacs,  or  to  the  presence  of  air  in  the  inter- 
lobular tissue. 

Varieties. — There  are  two  forms  of  em- 
physema of  the  lungs,  namely :  A.  Vesicular 
Emphysema.    B.  Interlobular  Emphysema. 

A.  Vesicular  Emphysema. — Vesicu- 
lar pulmonary  emphysema  exists  in  three 
forms,  na.m.&l'^ ,(\) partial  lobular;  (2)  lobular; 
and  (3)  lobar.  The  last  form  involves  the 
whole  of  a  lobe,  or  the  whole  of  one  or  both 
lungs.  The  first  form  is  rarely  seen  alone, 
but  is  generally  associated  with  the  second 
form,  which  is  very  common,  and  is  found  in 
connexion  with  diseases,  such  as  bronchitis, 
which  are  attended  with  violent  or  long- 
standing cough.  The  third  form  is  by  far 
the  most  important,  and  will  be  more 
especially  referred  to  in  the  present  article. 
It  more  frequently  attacks  both  hmgs  than 
one,  and  the  lower  as  well  as  the  upper 
lobes.  It  is  a  serious  malady,  and  sometimes 
destroys  life  at  an  early  period.  Its  features 
are  characteristic  :  the  lung-substance  has  a 
peculiar  doughy  feel ;  pits  on  pressure ;  is 
wanting  in  healthy  crepitation ;  and  has  a 
colour  very  closely  resembling  that  of  a  calf  s 
lung.  It  has  been  described  as  'large-lunged 
vesicular  emphysema.' 

j'Etiology. — Determining  causes  and  me- 
chanism.— With  reference  to  the  determin- 
ing causes  of  emphysema,  there  are  two 
theories,  namely,  the  uaspiratory  theory,  and 
the  expiratory  theory.  On  the  first  view  the 
dilatation  and  rupture  of  the  air-sacs  are 
accounted  for  by  the  over- distension  of  the 
lungs  in  inspiration.  On  the  second  view 
these  changes  are  considered  to  be  caused  by 
the  stram  to  which  the  lung- tissue  is  subjected 
in  violent  expiratory  efforts,  especially  the 
act  of  cougliing.  It  has  been  thought  by 
others  that  emphysema  must  be  looked  upon 


as  a  complemental  lesion,  arising  in  conse- 
quence of  the  over-distension  to  which  the 
healthy  portions  of  the  lungs  are  subjected 
in  cases  of  pulmonary  collapse.  "Without 
entering  into  any  critical  examination  of  the 
theories  as  to  the  mechanical  causes  of  em- 
jDhysema,  it  may  perhaps  be  sufficient  to  say 
that  there  can  be  little,  if  any,  doubt  that 
the  lobular  forms  of  the  disease  are  mainly 
produced  by  expiratory  efforts,  such  as  violent 
cough,  or  blowing  wind  instruments.  They 
have  their  seat  in  those  parts  of  the  lungs 
which  become  most  distended  by  such  acts. 
With  regard  to  the  lobar  form  of  the  disease, 
however,  this  explanation  of  its  mechanism 
does  not  suffice.  In  this  affection  the  in- 
spiratory power  is  that  which  distends  the 
lungs.  The  pulmonary  tissue  has  lost  a 
portion  of  its  elasticity,  it  yields  to  distension, 
and  no  longer  reacts  perfectly  when  the 
distending  power  ceases.  Further  distension 
follows ;  reaction  diminishes  still  more;  until 
at  length  in  some  instances  the  lungs  become 
greatly  enlarged. 

In  senile  cases  the  loss  of  elasticity  of  the 
chest-waUs  aids  in  preventmg  the  pulmonary 
reaction. 

Anatomical  Characters. — In  the  early 
stages  of  emjihysema  there  is  simply  a 
dilatation  of  the  air-sacs  ;  an  increase  in  the 
size  of  the  alveoli ;  and  a  diminution  in  the 
height  of  the  alveolar  walls,  which,  yield- 
ing with  the  distendmg  cavities,  become 
partially  obliterated.  As  the  disease  pro- 
gresses, the  air-sacs  become  more  distended 
and  the  walls  of  the  alveoli  sometimes  com- 
pletely obliterated,  so  that  the  air-sacs  are 
quite  smooth,  instead  of  honeycombed.  Then 
follows  perforation  of  the  air-sacs — at  first 
slight,  here  and  there  an  oval  opening  being 
discoverable;  afterwards  the  openings  become 
larger  and  more  numerous.  The  subsequent 
progress  of  the  disease  is  attended  with 
further  distension  of  the  an-sacs.  and  rupture 
of  the  fibres  of  their  walls.  The  openings 
thus  caused  coalesce,  imtil  at  length  the 
walls  are  simply  represented  by  membranous 
shreds,  and  even  large  vesicles  may  form. 
These  changes,  varying  in  degree,  characterise 
all  the  forms  of  emphysema.  In  the  lobar 
form,  however,  perforation  takes  place  to  a 
much  greater  extent,  quoad  the  amount  of 
dilatation,  than  in  the  lobular  or  partial 
lobular  form. 

The  emphysematous  lung  is  anaemic  ;  and 
its  blood-vessels  become  widely  sej)arated, 
and  often  ruptured  and  atrophied.  The  bron- 
chial tubes  are  sometimes  dilated,  especially 
in  old-standing  cases,  and  in  these  there  is 
frequently  found  an  increased  development 
of  the  circular  muscular  fibres. 

There  is  a  form  of  lobar  emphysema  which 
is  met  with  in  old  age,  and  which  differs  in 
some  respects  from  that  already  described. 
The  lungs  are  not  so  large ;  they  are  univer- 
sally distended,  however,  to  a  greater  or  less 
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extent ;  and  they  present  a  somewhat 
atrophied  appearance.  The  alterations,  of 
which  they  are  the  seat,  are  probably  the 
result  of  those  changes  which  age  produces 
in  the  chest-walls,  impairing  their  elasticity. 
This  loss  of  elasticity  may  also  affect  the 
limg-tissue.    See  Lungs,  Atrophy  of. 

Symptoms. — A  constant  and  generally 
gradually  increasing  dyspnoea  is  one  of  the 
most  important  and  most  frequent  of  the 
symptoms  of  emphysema.  Cough,  with 
expectoration,  is  generally  more  or  less 
present.  Haemoptysis  is  rare,  and,  when  it 
does  occur,  is  slight.  The  patient  usually 
complains  of  no  pain,  but  of  a  feeling  of 
oppression,  or  a  'smothering  in  the  chest.' 
In  severe  cases  of  lobar  emphysema 
this  last  symptom  and  the  dj'spnoea 
are  often  the  only  circumstances  which 
attract  the  attention  of  the  sufferer  to  his 
malady.  In  other  instances,  however,  and 
especially  when  the  disease  is  only  partial,  a 
close  examination  will  ehcit  the  fact  that 
there  have  been  bronchitic  symptoms.  Few 
cases  of  emphysema  exist  for  any  length  of 
time  without  the  occurrence  of  asthmatic 
seizm'es.  In  advanced  cases  the  aspect  is 
l^eculiar.  The  countenance  is  dusky,  leaden, 
and  puffy.  The  nostrUs  are  dilated,  and 
expand  widely  on  insfiiration,  whilst  the 
■angles  of  the  mouth  are  drawn  dovra.  The 
voice  is  feeble.  The  whole  body  has  a 
cachectic  appearance,  and  is  sometimes  much 
wasted.    General  dropsy  often  ensues. 

A  knowledge  of  the  changes  produced  by 
emphysema  affords  an  explanation  of  the 
peculiar  character  of  the  respiratory  move- 
ments and  sounds,  as  well  as  of  the  other 
physical  signs  and  symptoms  of  the  disease. 
The  limgs  being  the  seat  of  general  expansion, 
the  thorax  is  kept  abnormally  distended. 
Thus  it  can  undergo  but  little  enlargement 
at  each  inspiration.  As  there  is  no  impedi- 
ment to  the  passage  of  air  to  the  air-sacs, 
inspiration  is  accomplished  rapidly.  Not  so, 
however,  with  expiration.  The  lung-tissue 
has  in  great  measure  lost  its  elasticity,  and 
reacts  slowly  after  distension  ;  and  this 
results  in  laboured,  slow,  and  ineffectual 
efforts  to  expel  the  air.  Further,  as  the  lungs 
are  more  or  less  riddled  with  perforations, 
their  aerating  surface  is  diminished,  and  this 
necessarily  causes  dyspnoea  whenever  any 
increased  demand  is  made  on  the  respiratory 
function.  The  quantity  of  blood  circulating 
through  the  Imigs,  even  from  the  earliest 
stages  of  the  affection,  is  also  dimmished; 
and  the  destruction  of  the  capillary  vessels, 
which  ensues  when  the  disease  is  more 
developed,  further  decreases  the  vascularity 
of  the  pulmonary  tissue.  Hence  its  pale, 
anaemic  appearance  after  death,  a  circum- 
stance which  serves  to  explain  how  rarely  it 
is  the  seat  of  pnemnonic  inflammation. 

Physical  Signs. — Amongst  the  most  im- 
portant of  the  physical  signs  of  emphysema 


are  the  following:  The  upper  part  of  the 
chest  and  the  clavicles  are  prominent ;  the 
neck  seems  shortened ;  the  fossEe  above  the 
clavicles  are  deepened ;  there  is  increased 
curvature  of  the  dorsal  spine  ;  and  the  ster- 
rnxm  is  arched.  The  gait  is  stooping;  the 
ribs  are  prominent  ;  and  the  intercostal 
spaces  are  depressed.  There  is  indeed  a 
general  increase  in  the  size  of  the  chest, 
usually  most  marked  at  the  upper  part. 
These  are  the  features  of  the  disease  when  it 
is  extensive.  If  partial,  or  confined  to  one 
lung  or  part  of  a  lung,  the  prominence  of  the 
chest  exists  on  one  side  only,  and  the  other 
symptoms  and  signs  are  less  marked.  The 
movements  of  the  chest  in  respiration  are 
peculiar.  The  breathing  is  for  the  most  part 
superior  thoracic,  but  the  chest  is  not  much 
expanded  on  inspiration,  for  the  lungs  are 
alreadj'  inordinately  distended.  The  lower 
end  of  the  sternum  and  the  lower  ribs  are 
drawn  in  during  inspiration.  In  some  cases 
during  insjDiration  there  is  marked  protrusion 
of  the  abdomen.  The  respiration  presents 
other  features.  The  inspiration  is  short  and 
quick,  and  is  followed  by  a  prolonged  and 
often  wheezing  expiration.  Coughing  is  per- 
formed feebly,  and  expectoration  is  attended 
with  difficulty.  Percussion  and  auscultation 
elicit  important  diagnostic  marks  of  the 
disease.  "When  it  is  general,  there  is  in- 
creased, and  in  some  instances  almost  tym- 
panitic, resonance  over  the  whole  of  the  chest, 
most  marked  towards  the  apices  of  the  lungs, 
and  along  their  anterior  borders ;  and  in 
partial  cases  almost  confined  to  these  spots, 
or  to  one  side.  The  praecordial  region  is 
generally  resonant,  owing  to  the  distended 
Imigs  coming  between  the  heart  and  the  wall 
of  the  chest ;  and  the  cardiac  impulse  can 
often  be  felt  beneath  the  lower  end  of  the 
sternum.  The  respiratory  murmur  is  faint, 
and  characterised  by  peculiarities  which  a 
knowledge  of  the  anatomical  condition  of  the 
lungs  and  of  the  chest-waUs  enables  us  to 
explain.  The  inspiratory  murmur  is  short, 
and  is  followed  by  a  prolonged  expiratory 
murmur.  This  latter  is  unlike  the  sound 
heard  in  any  other  affection,  and  is,  in  fact, 
pathognomonic  of  emphysema.  In  some 
advanced  cases  the  respiratory  sounds  are 
scarcely  audible,  if  the  bronchial  tubes  are 
free  from  mucus,  and  no  spasm  exists. 
Laennec  described  a  rale  which  he  thought 
was  peculiar  to  emphysema.  He  called  it 
rale  cj-ejntant  sec  d  grosses  bulles.  A  I'dle 
such  as  Laennec  described  is  often  heard  in 
emphysema,  but  it  is  not  a  dry  rale.  It  is 
probably  produced  in  the  finest  bronchial 
tubes,  and  is  a  modification  of  the  suJb-crepi- 
tant  rale  of  bronchitis.  Although  valuable 
in  aiding  diagnosis  when  present,  yet,  from 
its  frequent  absence  and  the  difiiculty  of  dis- 
tinguishing it  from  the  ordinary  sub-crepi- 
tant  rale,  it  loses  much  of  its  diagnostic 
import. 
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Complications  and  Sequel.^;. — Bi-onchitis 
is  one  of  the  most  frequent  of  the  diseases 
associated  with  emphysema  of  the  kings.  It 
is  rare  for  the  latter  affection  to  exist  for  any 
length  of  time  without  the  supervention  of 
the  former.  Bronchitis  presents  some  pe- 
culiarities when  it  affects  an  emjihysematous 
lung.  It  is  rather  the  result  of  congestion 
than  of  inflammation.  It  often  attacks  the 
finer  bronchial  tubes  ;  and,  when  severe,  is 
attended  with  profuse  secretion — a  circum- 
stance which,  coujjled  with  the  fact  that  ex- 
pectoration is  less  easily  accomplished  than 
when  the  lungs  are  healthy,  seriously  com- 
plicates the  affection,  and  increases  the 
danger  of  death  from  asphyxia.  The  inflam- 
mation sometimes  runs  on  very  rapidly,  and 
copious  purulent  or  puriform  expectoration 
occurs.  Even  when  this  is  the  case,  an 
examination  of  the  tubes  after  death  may 
reveal  but  little  vascularity  of  the  mucous 
membrane.  These  severe  bronchitic  attacks 
are  very  apt  to  be  attended  by  the  formation 
of  fibrinous  clots  in  the  heart  and  the  large 
vessels  arising  therefrom.  Bronchitis,  in  a 
sub-acute  or  chronic  form,  is  a  very  constant 
cause  of  Mfinter  cough  in  emphysematous 
patients. 

Asthma,  occurring  with  greater  or  less 
severity,  is  a  frequent  attendant  on  emphy- 
sema. The  attacks  come  on  for  the  most 
part  during  the  night,  and  may  possibly  be 
due  to  the  congestion  of  the  lungs  which 
takes  jilace  during  sleep,  or  when  the  body 
is  long  in  the  recumbent  posture.  This  con- 
gestion probably  sets  up  an  irritation,  which 
gives  rise  to  reflex  spasm  of  the  bronchial 
muscular  fibres. 

Secondary  affections  of  the  heart  are  con- 
stantly met  with  in  advanced  cases  of  em- 
physema. Many  pathologists  have  believed 
that  the  right  cavities  alone  become  affected ; 
but  more  recent  observations  have  shown 
that  the  cardiac  disease  is  not  confined  to 
one  side.  There  is,  in  extensive  emphysema, 
a  general  hypertrophy  of  the  heart,  with 
dilatation  of  all  the  cavities,  especially  of  the 
ventricles.  But  hypertrophy  is  not  the  only 
change  which  takes  place — valvular  disease 
is  frequently  foimd.  The  deposits  and  thick - 
eniBg  which  occur  about  the  valves  are  no 
doubt  secondary  to  the  changes  in  the  mus- 
cular walls,  and  must  be  attributed  to  the 
general  malnutrition  produced  by  the  dis- 
ease. It  is  not  difficult  to  imderstand  how 
it  happens  that  in  emphysema  there  is 
general  cardiac  hypertrophy.  The  impedi- 
ment which  exists  to  the  circulation  of  the 
blood  through  the  lungs  necessarily  gives 
rise  to  an  overloaded  state  of  the  right  side 
of  the  heart ;  hence  results  increased  action 
of  the  right  cavities,  and  hypertrophy  of  their 
walls.  Again,  the  overloaded  state  of  the 
venous  system,  and  the  consequent  impedi- 
ment to  the  capillary  and  arterial  circulation, 
caU  for  increased  action  of  the  left  ventricle; 


and  this  is  followed  by  its  dilatation  and 
thickening.  There  exists  also  another  cause, 
which  probably  has  some  influence  in  pro- 
ducing this  cardiac  hyi)ertrophy,  namely,  the 
altered  position  of  the  heart.  This  organ  is 
pushed  downwards,  and  its  impulse  is  often 
felt  strongly  in  the  epigastrium.  The  posi- 
tion of  the  ventricles  is  therefore  changed, 
and  the  direction  of  the  axis  of  their  cavities 
is  altered  with  reference  to  that  of  their  great 
vessels.  This  must  lead  to  embarrassment 
of  the  circulation. 

As  a  conseqiience  of  the  changes  in  the 
heart  and  venous  system  in  emjihysema, 
dropsy  often  results.  Many  cases  go  on  for 
a  long  time  without  any  dropsical  symptoms, 
whilst  in  others  there  is  only  slight  oedema 
of  the  legs.  In  advanced  cases,  however, 
there  is  fi'equently  general  dropsy  compli- 
cated with  albuminmia. 

General  emphysema  is  attended  in  its 
progress  with  symptoms  of  cachexia  and 
antemia.  In  some  cases  there  is  much  wast- 
ing of  the  muscular  system,  even  before 
dropsical  effusions  occur.  Further,  the  pa- 
tients often  have  a  sallow  and  anaemic  ap- 
pearance, not  unlike  that  met  with  in  renal 
and  other  serious  organic  diseases.  There 
has  been  an  imjjression  that  emj)hysema  and 
phthisis  are  incompatible  diseases,  but  recent 
researches  have  shown  that  this  view  is  not 
correct.  Indeed,  in  most  cases  of  death  from 
l^hthisis,  j)atches  of  emphysema,  involving 
the  whole  or  part  of  a  lobule,  are  met  with ; 
and  doubtless  have  been  produced  by  the 
fits  of  coughing  so  common  in  the  disease. 
But  the  great  question  is  whether  tubercular 
deposit  ever  takes  place  in  lungs  which  are 
the  seat  of  lobar  emphysema ;  and  this  ques- 
tion must  be  answered  in  the  affirmative, 
although  the  concurrence  of  the  two  diseases 
is  imconimon.  Pneumonic  consolidation  is 
very  rare  in  an  emj^hysematous  hmg. 

Pleurisy  not  infrequently  exists  in  con- 
nexion with  emphysema ;  pleuritic  adhesions 
being  often  foiind  after  death.  The  occur- 
rence of  plem-isy  must,  however,  be  con- 
sidered as  an  accidental  cfrcumstance.  In 
the  most  extensive  cases  of  emphysema 
pleuritic  adhesions  may  not  be  found. 

Pathology. — The  pathology  of  emphysema 
involves  some  important  points  for  considera- 
tion. The  great  question  is  whether  there  is 
any  degeneration  of  tissiie  preceding  or  at- 
tending the  affection.  When  the  disease  is 
partial,  and  has  followed  or  is  attended  by 
bronchitis,  or  some  other  affection  in  which 
there  has  been  violent  or  long-standing  cough, 
the  emphysema  may  be  the  result  of  mechan- 
ical violence,  without  pre-existing  degenera- 
tion of  the  lung-tissue.  "When,  however,  it 
is  of  the  lobar  form,  degeneration  is  probably 
the  primary  step  in  the  afiection.  The  facts 
which  tend  to  confirm  this  view  are :  (1)  the 
insidious  manner  in  which  the  disease  some- 
times comes  on,  and  the  development  which 
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it  attains,  without  any  previous  history  of 
violent  or  long-standing  cough  ;  (2)  the 
frequency  with  which  it  attacks  the  whole  of 
both  lungs ;  and  (3)  its  hereditary  character. 
The  exact  nature  of  the  degeneration  has  not 
been  satisfactorily  made  out.  Fatty  matter 
has  been  found  in  a  few  instances,  but  not  in 
all  cases.  The  degeneration  is  probably  one 
primarily  involving  the  elastic  fibres  and 
other  structures  of  the  walls  of  the  air-sacs. 
Whatever  be  the  natiu-e  of  the  degeneration, 
there  can  be  no  doubt  that  lobar  emphysema 
is  a  malady  resulting  from  some  form  of 
malnutrition  of  the  lung-tissue.  There  is 
reason  to  believe,  too,  that  this  form  of  em- 
physema is  sometimes  associated  with  gout. 

Treatment. — This  must  be  referred  to 
under  two  heads,  namely  (1)  the  treatment 
of  the  disease  ;  and  (2)  that  of  the  secondary 
affections,  which  follow  or  are  associated 
with  it. 

1.  Treatment  of  the  disease. — Too  little 
attention  has  been  paid  to  emphysema  of  the 
lungs  as  a  substantive  disease.  Considered 
in  the  main  as  the  result  of  bronchitic  affec- 
tions, the  treatment  has  been  chiefly  directed 
to  the  control  of  these  attacks  ;  and  in  regard 
to  the  partial  forms  of  emphysema,  this  is  a 
most  important  object.  But  in  reference  to 
lobar  emphysema,  if  we  recognise  the  fact 
that  it  is  primarily  due  to  some  degeneration 
of  tissue,  it  is  obvious  that  the  treatment 
should  be  directed  to  check,  if  possible,  this 
process.  It  can  scarcely  be  expected  that, 
when  once  perforation  and  rupture  of  the 
air-sacs  have  taken  place,  the  normal  condi- 
tion of  the  lung  can  be  restored.  But,  whilst 
we  admit  this,  it  is  by  no  means  implied  that 
the  disease  is  beyond  control.  That  condition 
of  lung-tissue  which  precedes  the  perfora- 
tions— the  simple  distension  of  the  air- sacs — 
admits  of  great  amelioration,  and  further 
degenerative  changes  maybe,  if  not  prevented, 
at  least  much  retarded. 

The  main  principles  of  treatment  should  be 
such  as  guide  us  in  the  management  of  other 
constitutional  diseases  attended  with  degene- 
ration. All  measures  which  tend  to  invigo- 
rate the  system,  to  give  tone  to  the  heart,  and 
to  improve  the  condition  of  the  blood,  should 
be  resorted  to.  Amongst  the  remedies  for  in- 
ternal administration  the  most  useful  is  iron. 
It  should  be  given  in  small  and  continued 
doses.  Quinuae  is  valuable,  as  are  also  the 
various  bitters  and  other  remedies  for  dys- 
pepsia, from  which  emphysematous  patients 
often  suffer.  Cod-liver  oil  is  very  useful  in 
some  cases.  Strychnine  has  been  recom- 
mended with  the  view  of  improving  the  tone 
of  the  muscular  fibres  of  the  bronchial  tubes. 
It  has  not  been  found  useful  in  this  respect ; 
nor  need  we  wonder  at  this,  for  the  disease  is 
one  primarily  of  the  air-sacs,  and  not  ,  of  the 
bronchial  tubes,  and,  if  the  muscles  of  the 
latter  are  secondarily  affected,  it  is  rather 
with  spasm  than  paralysis.    Small  doses  of 


i  strychnine  given  for  dyspeptic  symptoms 
may  be  useful.  In  some  cases  iodide  of 
potassium  has  apparently  been  beneficial. 
Probably  these  cases  have  been  associated 
with  gout. 

Breathing  compressed  air  has  been  strongly 
advocated,  and  no  doubt  it  has  afforded  in 
some  cases  decided  temporary  relief,  and 
good  effects  are  said  to  have  followed  its  use. 
See  Air,  Therapeutics  of. 

The  regulation  of  the  diet,  and  the  general 
management,  are  most  important.  The  diet 
should  be  nourishing,  and  a  moderate  amount 
of  stimulants  should  be  allowed.  The  food 
should  be  easy  of  digestion,  and  nutritious  in 
proportion  to  its  bulk.  The  stomach  should 
never  be  overloaded,  as  that  condition  will 
give  rise  to  dyspnoea.  Errors  of  diet  must 
be  avoided,  and  the  functions  of  the  bowels 
should  be  carefuUy  regulated.  Another  point 
is  to  give  the  lungs  as  little  work  as  possible, 
and  to  let  the  patient  breathe  a  pure  air.  All 
violent  exercise,  or  physical  exertion  of  any 
kind,  must  be  strictly  prohibited  ;  moderate 
exercise  is,  however,  to  be  recommended. 
Moderate  walking,  yachting,  carriage  exer- 
cise, riding  at  a  quiet  pace  and  on  an  easy 
horse,  are  important  adjuvants  in  the  gene- 
ral treatment  of  emphysema.  The  condition 
of  the  skin  should  be  carefully  looked  to  : 
warm  clothing  should  be  constantly  worn ; 
and  the  greatest  care  should  be  taken  to 
ward  off  bronchial  inflammation.  Residence 
during  the  winter  in  a  warm  and  dry  climate 
is  to  be  recommended. 

2.  Treatment  of  secondary  affections. — 
Amongst  the  most  important  of  the  affec- 
tions secondary  to  emphysema  is  bronchitis. 
No  depressing  measures  should  be  used  in 
this  disease,  but  such  as  will  promote  expec- 
toration, and  check  the  secretion  of  the 
bronchial  tubes,  if,  as  is  very  frequently  the 
case,  this  be  excessive.  Ammonia,  the  various 
stimulating  expectorants,  and  iron  are  the 
most  valuable  remedies,  together  with  mode- 
rate counter-irritation  {see  Bronchi,  Diseases 
of).  The  dyspncEa  attendant  on  emphysema 
admits  only  of  palliative  treatment,  but  is 
often  greatly  improved  by  the  observance  of 
the  rules  laid  down  for  the  general  manage- 
ment of  the  disease.  The  dyspncea  is  always 
increased  by  the  presence  of  bronchitis  ;  by 
the  stomach  or  bowels  being  overloaded  ;  and 
by  the  general  over-distension  of  the  venous 
system,  which  necessarily  ensues  as  a  conse- 
quence of  the  impediment  to  the  flow  of 
blood  through  the  lungs.  Care  should  be 
taken  to  prevent  any  flatulent  distension  of 
the  stomach  or  intestines,  and  to  keep  up  a 
good  action  of  the  bowels,  liver,  and  kidneys. 
For  the  relief  of  the  asthma  which  frequently 
exists  in  connexion  with  emphysema,  full 
doses  of  iodide  of  potassium  are  often  useful. 
Stramonium  maj^  also  be  smoked,  and  other 
measures  beneficial  in  ordinary  spasmodic 
asthma  may  be  tried  fsee  Asthma).  In  refer- 
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•ence  to  the  treatment  of  the  di'opsical 
symptoms,  which  follow  as  a  secondary  con- 
sequence of  emphysema,  the  reader  is  referred 
to  the  articles  Dkopsy  ;  and  Heab.t,  Dilata- 
tion of. 

B.  Interlobular  Emphysema. — This 
■condition,  in  which  the  excess  of  air  in  the 
lungs  is  contained,  not  in  the  air-sacs  and 
alveoli,  but  in  the  connective  tissue  between 
the  lobules,  is  described  under  the  head  of 
Emphysema,  Subcutaneous,  to  which  article 
the  reader  is  referred. 

A.  T.  H.  Wateks. 

LUNGS,  Gangrene  of.— Synon.  :  Fr. 
Gangrene  du  Poumon;  Ger.  Lungeribrand. 

Definition. — Death  of  a  portion  of  the 
substance  of  the  lungs. 

Gangrene  of  the  limgs  is  of  two  kinds, 
namely,  (1)  diffused,  in  which  the  whole  of 
one  lobe  or  lung  is  affected  ;  and  (2)  circum- 
scribed, in  which  a  portion  only  of  a  lobe 
imdergoes  gangrenous  change. 

iETiOLOGY. — Gangrene  is  sometimes  a  re- 
sult of  acute  pneumonia.  It  has  been  known 
to  follow  the  inhalation  of  noxious  gases. 
When  it  occurs  independently  of  these  causes 
it  is  an  evidence  either  of  extreme  constitu- 
tional depression,  or  of  pressure  interfering 
with  the  circulation  and  nutrition  of  the 
lung.  An  aneurysm  or  mediastinal  growth, 
pressing  upon  the  main  arterial,  venous,  and 
nervous  trunks  at  the  root  of  the  lung,  is 
perhaps  the  most  common  cause  of  diffused 
gangrene ;  whereas  the  more  circumscribed 
form  of  the  disease  is  a  sequela  of  acute  and 
limited  pneumonia,  cancer,  bronchiectasis, 
•or  rapid  phthisis  in  a  debilitated  subject. 
In  pulmonary  apoplexy  gangrenous  change 
sometimes  occurs,  the  gangrene  being  limited 
to  the  portion  of  hmg  involved  in  the  origi- 
nating extravasation  of  blood.  Pneumonia 
caused  by  a  foreign  body  in  the  air-passages 
is  apt  to  run  on  to  gangrene.  The  diffused 
gangrene  that  occurs  in  drunkards  and  lima- 
tics,  in  astheiiic  fever,  measles,  small-pox, 
and  typhus,  evidences  excessive  nerve-pro- 
stration and  loss  of  nutritive  power.  In  chil- 
dren, gangrene  of  limg  sometimes  follows 
cancrimi  oris,  as  well  as  the  eruptive  fevers. 

Anatomical  Characters.— The  colour  of 
a  gangrenous  lung  is  dark,  dirty  ohve,  or 
greenish-brown.  It  is  moist  or  even  wet;  and 
either  of  the  consistence  of  engorged  lung, 
or  softer  and  more  difHuent.  The  odour  is 
that  of  external  gangrene  or  decomposed 
flesh,  and  is  distmctive  during  Ufe,  rendering 
the  room  in  which  the  patient  lies  horribly 
offensive.  When  scattered  patches  of  gan- 
grene occur,  there  is  often  in  one  part  a  solid 
mass  of  greenish  lung-tissue,  and  in  another 
a  central  sloughy  or  gangrenous  cavity,  sur- 
romided  by  a  broad  rim  of  soft  infiltrated 
lung.  The  seat  of  circumscribed  gangrene 
is  ■asually  the  periphery  of  the  lung,  and  the 
lower  lobes.    If  a  bronchus  open  into  the 


gangrenous  patch,  inflammation  of  the  bron- 
chial membrane  is  set  up.  In  rare  eases  the 
pleura  is  involved,  and  pyo-pneumothorax  is 
induced.  Sometimes  the  pulmonary  arteries 
are  found  plugged,  and  more  often  the  bron- 
chial arteries.  In  those  rare  cases  in  which 
recovery  takes  place,  interstitial  pneumonia 
is  set  up,  leading  to  encapsulation  of  the 
gangrenous  spot ;  the  sloughs  are  ejected  ; 
and  cicatrisation  follows,  as  in  pulmonary 
abscess. 

In  diffuse  gangrene  the  whole  of  one  lung 
is  sometimes  involved.  The  pulmonary 
tissue  is  then  converted  into  a  black,  putrid 
substance,  saturated  with  blackish  pm-ulent 
fluid  ;  or  the  gangrenous  part  merges  gradu- 
ally into  oedematous  or  hepatised  tissue. 

Embolism,  arising  from  the  introduction  of 
putrid  matter  into  the  veins,  and  leading  to 
abscess  in  various  organs,  may  follow  either 
form  of  gangrene.  Secondary  gangrenous 
change  is  frequently  met  with  in  other  parts 
of  the  same  or  in  the  opposite  lung. 

Symptoms. — It  is  seldom  possible  to  dia- 
gnose gangrene  of  the  limg  until  the  piurulent 
discharge  reaches  a  bronchus  and  is  ejected. 
Then  the  sputa  are  found  to  separate  speedily 
into  layers — a  superficial  froth,  a  liquid  middle 
layer,  and  a  lower  sediment.  The  smell  of 
the  sputa  and  breath  is  pathognomonic.  The 
dyspncea  and  prostration  are  usually  great. 
The  physical  signs  are  those  of  softening  and 
excavation,  percussion  being  either  dull  or 
tjTupanitic,  and  loose  crepitation  being  soon 
replaced  by  gurgling  and  perhaps  amphoric 
breathing.  The  passage  of  the  circumscribed 
into  the  diffused  form  may  be  traced  by 
watchmg  the  physical  signs. 

Diagnosis. — Suppurative  ulceration  of  the 
bronchial  cartilages  gives  rise  to  great  foetor 
of  breath.  Sometimes  a  gangrenous  odour 
in  the  breath  occurs  when  the  putrefactive 
change  is  limited  to  the  secretions;  and  it 
may  be  present  also  in  pyo-pneumothorax 
with  internal  fistula.  These  several  diseases 
must  be  excluded  by  a  careful  estimation 
of  the  history  and  the  physical  signs.  See 
Breath,  The. 

Prognosis. — The  prognosis  of  pulmonary 
gangrene  is  hopeless  in  the  diffused  form ; 
and  it  should  be  given  very  cautiously,  even 
when  the  symptoms  or  signs  pomt  to  a  limi- 
tation of  the  mischief. 

Treatment.  —  Every  attempt  must  be 
made  to  support  the  strength  by  nourishing 
food  and  stimulants;  bark  and  ammonia, 
quinine  and  acids,  iron  and  cod-liver  oil 
being  indicated.  The  inhalation  of  creasote 
or  carbolic  acid  in  sjiray  may  be  tried,  or  of 
turpentine  given  off  from  hot  water. 

When  a  gangrenous  abscess  of  the  lung 
exists,  and  it  is  evident  that  the  passage  of 
fcetid  matters  through  the  bronchi  is  setting 
up  dangerous  irritation,  leading  to  exhausting 
discharge,  or  threatening  to  poison  the  sys- 
tem, the  question  of  tapping  the  gangrenous 
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cavity  should  be  entertained.  The  introduc- 
tion of  a  drainage-tube  sometimes  affords 
immediate  relief  in  such  cases.  The  foetor  of 
breath  ceases ;  the  offensive  secretions,  being 
no  longer  locked  up  in  the  lung,  lose  their 
putrescent  character ;  and  the  relief  to  the 
constitution  is  great.  An  accurate  diagnosis 
is  in  such  cases  essential,  the  danger  of  the 
operation  being  greatly  enlianced  if  the  ab- 
scess is  at  a  distance  from  the  chest-wall, 
and  if  the  lung  is  not  adherent  to  the  costal 
pleura.  The  operation  should  only  be  per- 
formed when  there  is  but  little  prospect  of 
recovery  without  it,  but  must  not  be  delayed 
untU  the  vital  powers  are  too  reduced  to  allow 
of  ultimate  convalescence. 

Besides  the  general  treatment  which  co- 
existing disease  may  require,  special  atten- 
tion must  be  given  to  the  removal  of  the 
gangrenous  odour  from  the  atmosphere  of 
the  room,  from  the  sputa,  and  from  the 
patient,  who  is  apt  to  exhale  from  the  skin 
a  similar  odour  to  that  given  off  in  the 
breath.  Sulphurous  acid,  carbolic  acid,  or 
chloride  of  lime  fulfils  the  first  indication ; 
Condy's  fluid  the  second ;  and  this  may  also, 
when  diluted,  form  a  useful  wash  or  gargle. 
The  sulpho-carbolates,  when  administered 
freely,  have  a  distinct  value  in  removing  the 
foetor  from  the  skin,  and  making  the  patient 
less  unapproachable. 

E.  Symes  Thompson. 

LUNGS,  Haemorrhage  into. — Synon.  : 
Extravasation  of  Blood  into  the  Lungs  ;  Pul- 
monary Apoplexy  ;  Fr.  Hemorrhagie  du 
Poumon  ;  Ger.  Lungenblutung. 

^Etiology  and  Pathology. — In  the  article 
Ha;M0PTYSis  will  be  found  enumerated  the 
causes  which  lead  to  pulmonary  haemorrhage. 
In  the  present  article  only  those  extravasa- 
tions of  blood  into  the  lungs  are  included 
which  do  not  depend  upon  direct  injury  to 
the  organ,  or  upon  exposure  and  rupture  of 
vessels  in  the  course  of  destructive  disease 
affecting  it. 

Haemorrhage  into  the  substance  of  the 
lungs  may  be  diffuse,  punctiform,  or  cir- 
cumscribed. 

(1)  Diffuse  pulmonary  apoplexy. — The 
diffuse  extravasation  of  blood  into  the  lungs 
is  an  extremely  rare  condition.  Some  cases 
have  been  recorded,  however,  in  which  it 
has  arisen  from  primary  disease  of  a  branch 
of  the  pulmonary  artery.  The  lung-tissue  is 
broken  down  by  the  haemorrhage  into  it ; 
and  the  patient  soon  succumbs. 

(2)  Punctiform  hcemorrhage,  and  (3)  cir- 
cumscribed or  nodular  pulmonary  apoplexy, 
are  not  of  uncommon  occurrence,  and  are 
attendant  upon  the  same  morbid  conditions 
of  the  limg.  Mitral  disease — mitral  stenosis 
especially,  but  also  mitral  regurgitation — is 
the  chief  remote  cause  of  these  two  forms 
of  pulmonary  apoplexy. 

In  certain  piirpuric  states  of  system,  which 


we  need  not  here  specify,  punctiform  haemor- 
rhage in  the  lungs  is  possible  ;  the  purpura 
much  more  frequently  affects,  however,  the 
pleural  surface  or  bronchial  mucous  mem- 
brane. Mechanical  congestion  of  the  lungs, 
from  the  above-mentioned  forms  of  heart- 
disease,  is  by  far  the  most  common  condition 
upon  which  this  minute  and  interstitial  form 
of  haemorrhage  supervenes,  giving  rise  to  no 
additional  symptoms,  but  causing  consider- 
able and  pecuhar  pigmentation  of  the  lung. 
The  interstitially  thickened  lungs  acquire 
a  brownish  tint,  from  the  absorption  of  the 
blood-spots,  leaving  haematin  behind;  and 
the  appearance  has  given  rise  to  the  term 
brown  induration  of  the  lungs.  See  Lungs, 
Brown  Induration  of. 

Nodular  or  circumscribed  pulmonary 
apoplexy  is  often  associated  with  the  pete- 
chial haemorrhage  just  described,  and,  like  it, 
mostly  supervenes  upon  the  mechanical  con- 
gestion of  the  lungs  arising  from  heart- 
disease.  There  are  two  ways  in  which  this 
form  of  hsemorrhage  may  be  produced.  The 
first  way  is  by  rupture  of  capillaries  or  small 
veins  under  the  heightened  pressure  of  the 
pulmonary  circulation.  An  effusion  of  blood 
thus  occurs,  which  fills  up  one  or  more 
lobules,  and  coagtilates  to  form  the  dark  firm 
consolidations  so  characteristic  of  the  lesion. 
Or  a  branch  of  the  pulmonary  artery  becomes 
obstructed  by  an  embolus,  for  instance,  by  a 
fragment  of  coagulum  conveyed  from  the 
right  auricle,  or  from  one  of  the  systemic 
veins  (phlebitis,  varicose  veins)  ;  and  its 
territory  becomes  at  once  filled  with  blood, 
in  the  following  manner.  The  pulmonary 
arterial  vessels  do  not  commimicate  with 
one  another,  each  branching  separately  to 
its  capillary  distribution  ;  the  pulmonary 
veins,  on  the  contrarj',  inosculate  freely,, 
and,  moreover,  are  not  provided  with  valves. 
Thus,  when  the  onflow  of  blood  is  arrested 
through  the  obstructed  arterial  branch,  venous 
regurgitation  through  the  capillaries  from 
collateral  pressure  fills  up  the  precluded 
vascular  area  with  stagnating  blood,  and 
the  intra-alveolar  tissues  become  speedily 
occupied  with  its  effused  corpuscles.  In 
some  cases  the  vessel  may  not  at  first  be 
accurately  closed  by  the  embolus  ;  the  onward 
current  is  then  retarded  instead  of  being 
quite  arrested ;  the  mechanism  is,  however, 
practically  the  same. 

Anatomical  Characters. — A  lung  that  is 
the  seat  of  this  form  of  haemorrhage  is  usually 
toughened  and  heavy.  Some  hard,  and  more 
or  less  square,  fiat  surfaces  may  be  felt  and 
seen  raised  above  the  general  surface  of  the 
lung,  which  has  shrunk  below  their  level. 
The  pleura  covering  such  patches  is  darkened 
in  colour,  and  presents  flakes  or  granulations 
of  lymph,  impairing  its  translucency  and 
smoothness.  On  making  a  vertical  section 
through  one  of  the  sturfaces,  it  is  found  to 
form  the  base  of  a  more  or  less  conical  mass. 
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which  has  a  firm  damson-cheese -liie  section, 
and  is  sharply  defined  from  the  surrounding 
tissue.  In  its  axis  is  seen  a  branch  of  the 
pulmonary  artery,  occupied  by  partially 
altered  clot.  There  is  usually  some  staining 
of  the  pulmonary  tissue  immediately  sur- 
rounding the  apoplectic  nodule,  from  imbibi- 
tion. Such  haemorrhagic  nodules  vary  greatly 
in  number  and  size;  there  are  usually  several 
in  each  lung,  of  about  the  size  of  a  walnut ; 
but  one  may  occupy  a  whole  lobe.  They 
also  vary  in  appearance  according  to  the 
date  of  their  occurrence  ;  their  colour,  at  first 
that  of  dark  blood- clot,  passes  through  pale 
•chocolate  or  catechu  tint  to  yeUowish-red  or 
pale  yellow,  as  the  colouring  matter  becomes 
gradually  absorbed.  The  whole  extravasa- 
tion may  be  gradually  and  completely  ab- 
sorbed, leaving  the  restored  lung  but  little 
damaged ;  or  a  shrunken  fibrinous  deposition 
or  blood-cyst,  with  surrounding  induration, 
more  rarely  a  calcareous  centre,  may  mark 
the  site  of  former  hemorrhage.  It  should 
be  added  that  these  extravasations,  although 
generally  near  the  pleural  surface  of  the 
lung,  are  not  always  so,  but  may  occur  deeply 
in  its  substance ;  they  occur  more  frequently  in 
the  right  lung,  and  generally  m  the  upper  lobe. 

Symptoms. — Amidst  the  distressing  symp- 
toms which  are  attendant  upon  the  conditions 
leading  to  pulmonary  apoplexy,  it  would  be 
difficult  to  single  out  any  diagnostic  of  this 
special  lesion.  An  exacerbation  of  dyspnoea 
already  terrible  enough,  or  a  sudden  failure 
of  pulse,  may  perhaps  be  noted.  Dark  scanty 
haemoptysis  is,  however,  the  pathognomonic 
sign,  the  frothy  mucous  expectoration  con- 
taining some  streaks,  or  small  clots,  of  dark 
coagulated  blood.  Some  circumscribed 
patches  of  didness,  with  bronchial  breathing 
and  neighbouring  crepitation,  may  perhaps 
be  made  out,  especially  in  the  mammary 
and  mid-axillary  regions. 

Prognosis  and  Treatment. — These  lesions 
are  among  those  which  often  close  the  scene 
in  the  heart-disease  to  which  they  are  acces- 
sory ;  and  are  therefore  irremediable.  Some- 
times when,  from  any  cause,  their  occurrence 
appears  to  have  been  htn-ried  forward  ;  when 
the  lividity  is  great,  the  dyspnoea  urgent, 
and  yet  the  disease  is  not  of  long  duration  ; 
wet-cupping  or  bleeding  fi-om  the  arm  will 
certainly  give  great  temporary  relief,  and 
perhaps  avert  immediate  danger. 

E.  Douglas  Powell. 

LUNGS,  Hydatids  of.— Synon.  :  Fr. 
Kystes  Hydatiques  du  Poiimon;  Ger.  Lun- 
genechinococcus. 

Definition. — A  disease  due  to  the  presence 
of  hydatids  in  the  lungs. 

JStiology. — Hydatid  cysts  in  the  lungs 
rarely  occur  in  this  country  as  a  primary 
disease  of  these  organs,  but  they  are  not 
infrequently  met  with  as  an  extension  of 
disease  from  the  liver. 


The  general  causes  of  hydatid  disease  are 
elsewhere  discussed,  but  the  circumstances 
which  determine  the  localisation  of  the 
hydatid  are  not  clearly  ascertained.  In 
Australia,  where  the  affection  is  very  com- 
mon, it  is  met  with  sometimes  in  the  lung 
without  any  other  organs  being  affected ; 
although,  in  many  cases  in  which  the  lungs 
are  diseased,  evidence  of  the  existence  of  the 
same  disorder  elsewhere  is  not  wanting.  Of 
100  cases,  the  liver  was  the  organ  affected 
in  70,  the  limg  in  12.  The  great  prevalence 
of  the  disease  in  Melbom-ne  is  said  to  be  due 
to  drinking  from  water-holes  frequented  by 
sheep,  and  from  eating  watercress  or  un- 
cooked salads  containing  the  ova  of  the 
parasite. 

Anatomical  Characters. — The  general 
anatomy  of  hydatid  disease  will  be  found 
in  the  article  describing  tliis  parasite  {see 
Entozoa).  Single  sacs  of  acephalocysts  are 
by  far  most  usual,  varying  in  size  fi-om  a 
pigeon's  egg  to  a  man's  fist.  Sometimes  the 
upper  and  sometimes  the  lower  lobes  are 
the  seat  of  the  cysts.  They  are  developed  in 
the  interstitial  pulmonary  tissue  ;  as  growth 
proceeds,  the  neighbouring  parenchyma  is 
converted  into  fibro-cellular  tissue,  and  mider- 
goes  obsolescence.  The  parent  sac,  containing 
the  eehinococci,  is  adherent  to  the  sm*round- 
ing  tissue. 

If  the  parent  sac  be  destroyed  by  inflam- 
mation and  consequent  suppuration,  a  com- 
munication is  established  between  the  cavity 
and  the  bronchi,  through  which  the  daughter- 
cysts  may  be  ejected  ;  just  as  in  more  com- 
mon instances  they  may  escape  from  the 
liver  after  perforating  the  diaphragm  and 
lung.  Not  infreqiTcntly  the  pulmonary  sac 
communicates  with  a  similar  sac  m  the 
Uver.  It  is  natural  to  infer  in  such  cases 
that  the  disease  originated  in  the  liver. 
Indeed,  it  has  been  stated  that  primary 
hydatid  of  the  Imig  is  unknown. 

Symptoms  and  Physical  Signs. — Hydatids 
may  exist  in  the  \\vag  for  a  considerable  time 
without  giving  rise  to  any  noticeable  symp- 
toms; but  as  the  tumour  enlarges  and  presses 
ujjon  the  surrounding  tissues,  haemoptysis 
occurs,  as  also  bronchitis,  pneumonia,  or  even 
gangrene.  Sometimes  the  cysts  perforate  the 
pleura  and  cause  pneumothorax,  or  make 
their  way  through  the  diaphragm  into  the 
abdominal  cavity.  The  more  usual  course  is 
the  converse  of  this,  namely,  that  a  hydatid 
of  the  liver  exists  perhaps  for  years ;  causes 
abdominal  distension ;  and  eventually  dis- 
charges its  contents  through  the  diaphragm 
into  a  bronchus  ;  then  expectoration  of  blood 
occiurs,  with  gooseberry-like  '  skins,'  varying 
in  size  from  a  nut  (in  which  case  the  cyst 
may  be  expelled  whole)  to  an  orange  (in  which 
case  the  sacs  are  shrivelled  and  empty),  and 
causing  suffocating  cough  diu-ing  expulsion. 

If  the  site  of  the  tumour  be  superficial, 
altered  breath-soimds   and  percussion-note 
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may  be  observed ;  but  if  it  be  deeply  seated, 
the  phj'sical  signs  may  escape  detection.  If 
bronchitis  or  pnemnonia  be  set  iip,  the  signs 
and  symptoms  of  these  disorders  mask  those 
of  the  originating  disease.  Often  the  symp- 
toms are  hke  those  of  rapid  phthisis,  namely, 
cough,  muco-pmiilent  expectoration,  haemo- 
ptysis, night-sweats,  and  emaciation.  The 
meaning  of  these  symptoms  is  apparently 
confirmed  by  the  physical  signs,  namely, 
dulness  on  percussion ;  absence  of  breath- 
sounds,  or  prolonged  expiratory  murmur ; 
and,  when  the  cysts  burst,  gurgling  and 
pectoriloquy.  Unless  the  daughter-cysts  or 
booklets  are  expectorated,  there  is  nothing 
to  point  unmistakably  to  the  natmre  of  the 
disease.  "When  perforation  of  the  diaphragm 
occurs,  hepatic  symptoms  or  those  of  pleurisy 
supervene.  The  patient  looks  anxious ;  the 
features  are  collapsed;  the  skin  is  clammy 
and  li\dd ;  the  extremities  are  cold  ;  incessant 
paroxysmal  cough  occurs,  with  vomiting ; 
and  by  degrees  saUowness  and  jaundice 
make  their  appearance.  Symptoms  of  acute 
pneumonia  may  occur— of  consohdation, 
followed  by  excavation;  the  expectoration 
being  at  first  rusty,  then  bile-tinged,  muco- 
purulent, and  fcEtid,  and  containing,  besides 
shreds  of  lung-tissue,  entire  cysts  or  portions 
of  them. 

Diagnosis. — It  may  be  difficult  to  dis- 
tinguish a  large  hydatid  cyst  from  pleuritic 
effusion,  as  the  limg  may  be  displaced,  the 
chest  bulges,  and  the  intercostal  spaces 
become  prominent  and  fluctuating.  The 
roimded  outline  of  the  duU  space,  the  ab- 
sence of  acute  symptoms,  the  history  of 
gradual  onset,  the  absence  of  aegophony  and 
of  alteration  of  physical  signs  on  change  of 
posture,  will  guide  the  decision ;  and  an  ex- 
ploratory puncture,  which  gives  exit  to  a 
clear,  saline,  non- albuminous  fluid,  contain- 
ing possibly  booklets  or  fragments  of  cysts, 
will  confirm  the  diagnosis.  The  conduction 
of  the  heart-soimds  and  impulse,  and  the 
tense  unyiejding  condition  of  the  bulged  side 
on  palpation,  may  lead  to  the  suspicion  of 
mediastinal  tumour;  but  in  the  case  of 
hydatids  there  is  seldom  any  visible  venous 
engorgement,  or  laryngeal  or  cesophageal 
pressure-sign,  as  in  aneurysmal  or  other 
mediastinal  growths.  There  is,  moreover, 
generally  a  freedom  from  cachexia  or  con- 
stitutional distm'bance.  In  circumscribed 
abscess  the  neighbouring  lung  is  rarely  so 
free  from  disease  as  in  hydatid. 

Prognosis. — Although  the  symptoms  may 
be  so  severe  as  to  threaten  immediate  death 
from  suffocation,  recovery  occurs  in  at  least 
half  the  cases  in  which  hydatid  disease 
begins  in  the  lung,  and  one-third  of  those 
in  which  it  spreads  from  the  liver.  If  the 
cyst  is  allowed  to  burst  of  itself,  recovery 
takes  place  in  from  30  to  40  per  cent,  of 
cases.  But  the  mortality  is  greatly  reduced 
by  early  tapping. 


Treatment. — Palliative  treatment  must  be' 
directed  mainly  to  the  mitigation  of  pain  and 
other  urgent  symptoms.  Curative  treatment 
consists  in  destroying  the  vitality  of  the  cyst. 
If  the  fluid  contents  are  drawn  off,  or  allowed 
to  escape,  the  death  of  the  hydatid  may  occur, 
or  inflammatory  action  may  be  set  up,  lead- 
ing to  suppuration.  If  the  fluid  re-collect 
and  pressure-signs  recur,  iodine  or  other 
stimulating  fluid  may  be  injected.  The 
iodide  and  bromide  of  potassium,  with  ka- 
mala,  have  gained  among  Australian  phy- 
sicians reputation  in  these  cases,  especially 
when  combined  with  the  use  of  the  trochar. 

E.  Symes  Thompson. 

LUNGS,  Hypersemia  of. — Synon.  : 
Congestion  of  the  Lungs ;  Fr.  Hyperemie  du 
Poumon ;  Ger.  Limgenhyperdmie. 

Definition. — Excess  of  blood  in  the  lungs, 
whether  local  or  general. 

Varieties. — Pulmonary  hypersemia  may 
be  active,  passive,  or  obstructive. 

The  morbid  appearances  and  symptoms 
are  different  in  these  three  kinds  of  hyper- 
semia, and  they  may,  therefore,  be  best  con- 
sidered separately. 

A.  Active  Hyperaemia  of  the  Lungs, 
Synon.  :  Active  Congestion ;  Active  Affluxion. 

Definition. — A  determination  of  blood  to 
the  lungs. 

Anatomical  Characters. — Active  hyper- 
semia, or  congestion,  may  affect  any  portion 
of  the  lung,  which  remains  crepitant  and 
little  changed,  save  that  it  is  more  crimson 
in  colour,  and  contains  slightly  more  blood 
than  natural.  The  condition  is  indeed  rather 
a  vital  or  physiological  one  ;  and,  as  in  active 
hypersemia  of  the  skin,  may  present  no  post- 
mortem appearances.  On  section,  however, 
the  lung  usually  exudes  some  frothy  serum, 
tinged  with  blood ;  and  sometimes,  especially 
when  the  hypersemia  is  local  and  arises  from 
collateral  stress  of  circulation,  there  is  found 
hsemorrhage  into  the  lung.  The  mucous 
membrane  of  the  bronchial  tubes  is  minutely 
injected,  or  it  may  be  quite  natural  in  ap- 
pearance. 

jEtiology. — The  causes  which  produce- 
inflammation  of  the  lung  vtlU  also  produce 
active  hypersemia,  namely,  cold,  frritation, 
adjacent  inflammation,  &c.  Increased  action 
of  the  heart  during  violent  effort  or  excite- 
ment, whether  from  mental  emotion  or  from 
drink,  will  produce  the  same  effect.  It  is 
said  that  the  pressure  of  blood  in  the  pul- 
monary artery  increases  more  rapidly  than 
that  in  the  aorta  during  exertion  (Colin). 
Hsemoptysis  from  pulmonary  hypersemia  is 
commonly  produced  by  the  excessive  imbi- 
bition of  stimulants.  Predisposition,  either 
hereditary  or  in  consequence  of  present 
disease,  renders  these  last-named  causes 
much  more  readily  operative.  Obstruction 
to  the  passage  of  blood  through  one  portion 
of  the  pulmonary  system  of  vessels,  for  ex- 
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ample,  by  embolism,  or  by  destruction  of 
capillaries,  will  cause  increased  collateral 
activity  of  circulation.  Sudden  supiiression 
of  menstruation  may  cause  active  determi- 
nation of  blood  to  the  lungs.  Sudden  dimi- 
nution of  the  atmospheric  pressure  vi'ithin 
the  chest,  as  during  violent  inspiratory  efforts, 
whilst  the  trachea  is  closed,  for  instance,  in 
croup,  laryngismus,  or  whooping-cough,  may 
cause  active  determination  of  blood  to  the 
lungs. 

Effects. — Several  important  effects  may 
be  produced  by  active  hyperasmia  of  the 
lungs.  Hsemorrhage  is  rarely  extensive, 
unless  there  be  attendant  organic  lesion 
present.  Active  hypersemia  of  the  lung 
constitutes  the  first  stage  of  exudative  or 
croui^ous  pneumonia,  with  fibrinous  exuda- 
tion into  the  air-cells.  Pulmonary  oedema 
may  result  from  the  excessive  blood-pressure, 
the  serum  exuded  being  frothy  and  blood- 
tinged.  Vesicular  catarrh  is  not  so  dis- 
tinctly a  consequence  of  hyperaemia,  with 
which,  however,  it  is  often  associated. 

Symptoms. — The  symptoms  of  active  pul- 
monary hyperemia  are  dyspnoea;  more  or 
less  pyrexia  ;  cough ;  and  sometimes  copious 
htemoptysis,  in  which  case  precedent  organic 
disease  must  be  suspected.  The  rusty  sputa 
of  the  first  stage  of  pneumonia  is  that  most 
typical  of  pulmonary  hyperaemia. 

Diagnosis. — The  diagnosis  would  rest 
mainly  upon  the  suddenness  of  attack,  and 
the  evidence  of  a  sufiicient  determining 
cause,  with  or  without  predisposition. 

Prognosis. — Active  hyperaemia,  save  in 
some  cases  of  collateral  afflux,  is  necessarily 
a  transient  affection,  subsiding  in  a  few 
hours,  or  passing  on  to  inflammation. 

Treatment. — The  first  point  in  the  treat- 
ment of  this  condition  is  to  secirre  absolute 
rest  in  bed,  with  silence,  and  removal  of  all 
causes  of  excitement.  Derivatives  ;  mustard 
or  linseed  poultices  to  the  chest ;  perhaps 
cupping,  or  even  blood-letting ;  warmth  to 
the  extremities ;  saline  purgatives ;  and  a 
low  diet,  without  stimulants,  may  all  be 
employed.  The  special  cause  of  the  hyper- 
semia  should  be  treated.  As  a  rule,  astrin- 
gent medicines  should  be  avoided.  Digitalis 
is  useful  to  calm  the  circulation,  especially 
after  excitement  from  alcohol.  If  the  pyrexia 
be  very  marked,  pneumonia  maybe  expected, 
and  saline  diaphoretics  are  especially  indi- 
cated. 

B.  Passive  Hyperaemia  of  the  Lungs. 

Synon.  :  Passive  or  Hypostatic  Congestion. 

Definition. — An  incomplete  stagnation  of 
blood  in  the  lungs. 

iETiOLOGY. — Passive  or  hypostatic  con- 
gestion of  the  lung  is  a  condition  of  hyper- 
semia  affecting  by  preference  the  most  de- 
pendent parts  of  the  hmg.  Failure  of  heart- 
power,  an  inability  to  propel  the  blood  clear 
through  the  pulmonary  capillaries,  is  the 
chief  cause  of  this  condition.    In  states  of 


exhaiTstion  from  low  fevers,  especially  typhus 
and  typhoid ;  after  severe  surgical  opera- 
tions ;  in  extreme  old  age ;  or  towards  the 
end  of  ijrostrating  illness,  this  failure  of 
heart-power,  and  consequent  stagnation  of 
blood  in  the  lower  parts  of  the  lung,  usually 
the  bases,  is  apt  to  supervene,  and  is  one  of 
the  common  modes  of  death.  An  altered 
condition  of  the  blood,  so  as  to  render  its 
passage  through  the  capillaries  more  difd- 
cult,  is  also  stated  to  be  a  cause  of  this  foi-m 
of  congestion  of  the  lungs  and  of  other 
organs.  In  urtemic  and  icteric  conditions, 
and  in  the  febrile  state,  the  blood  does  not 
pass  through  the  capillaries  with  the  same 
j  facility  as  in  health,  and  hypostatic  conges- 
tions are  more  apt  to  occur.  Finally,  when 
the  vessels  have  lost  their  tone,  and  the 
heart  fails  in  power,  gravitation  exercises  its 
influence  in  attracting  the  blood  to  the  most 
dependent  parts. 

Anatomical  Characters. — Passive  hyper- 
aemia almost  always  affects  the  bases  of  both 
lungs,  although  often  not  in  an  equal  degree, 
the  difference  depending  mainly  upon  the 
position  of  the  patient  during  the  last  days 
of  life.  The  affected  lung  is  dark-coloured, 
and  engorged  with  dark  blood.  Its  tissue  is 
more  or  less  deeply  stained  with  blood,  and 
is  less  crepitant  than  natural,  yielding  also 
more  readily  than  natural  under  the  pressure 
of  the  finger.  If  thoroughly  washed,  how- 
ever, in  a  gentle  stream  of  water,  the  limg- 
textmre  will  be  found  to  be  but  little  altered. 
This  condition  very  readily  passes  into  a 
low  form  of  pneumonia,  and  thus  portions  of 
the  lung  may  be  found  consolidated,  having 
much  the  appearance  and  consistence  on 
section  of  a  congested  spleen  (s^jlenification, 
hypostatic  pneiunonia).  The  bronchial  tubes 
and  pleura  are  affected  by  jpost-morfcm 
staming. 

Symptoms. — The  symptoms  of  this  form  of 
congestion  of  the  lungs  are  Hvidity,  especially 
of  the  lips  and  extremities  ;  and  quickened 
shallow  breathing ;  superadded  to  those  of 
extreme  prostration.  Dulness  on  percussion, 
j  with  enfeebled  breathing  and  moist  crepitant 
rale,  are  found  over  the  bases  of  both  lungs, 
but  in  greatest  extent  on  that  side  to  which 
the  patient  has  been  inclmmg. 

Treatment. — Passive  hyperaemia  of  the 
hmgs  being  never  the  primary  affection,  and 
always  being  a  sign  of  failing  power,  its 
treatment  consists  in  vigorously  supporting 
the  patient  by  alcoholic  stimulants  fre- 
quently administered,  and  with  nutritious 
food.  Nutritive  enemata  are  often  of  great 
value.  In  all  exhausting  diseases  this  con- 
dition should  be  anticipated,  and  warded  off 
if  possible  by  timely  support  and  stimulants, 
and  above  aU  by  frequently  turning  the 
patient  from  one  side  to  the  other,  thus  call- 
mg  in  the  aid,  rather  than  permitting  the 
hindrance,  of  gravitation  to  the  circulation 
through  the  lungs.    Of  medicines,  ammonia, 
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ether,  bark,  and  quinine  are  of  the  greatest 
vahie  ;  and  musk,  sumbul,  and  lavender  may 
be  useful  adjuncts. 

C.  Obstructive  Hypersemia  of  the 
Lungs. — Synon.  :  Mechanical  Congestion. 

Definition. — Hyperaemia  from  obstruc- 
tion to  the  escape  of  blood  from  the  lungs. 
Mechanical  congestion  of  the  lungs  is  a  con- 
dition difi'ering  essentially  from  either  of  the 
two  preceding. 

Etiology. — The  origin  of  this  form  of 
hjrpersemia  is  purely  secondary  and  mechani- 
cal, and  is  included  in  that  of  the  primary 
disease.  The  obstruction  may  be  at  the 
mitral  valve,  as  in  mitral  stenosis  or  regur- 
gitation ;  or,  again,  the  obstruction  may  be 
at  the  left  ventricle,  when  this  cavity  is 
dilated  and  imperfectly  emptied,  as  in  the 
advanced  stages  of  constrictive  or  regurgitant 
aortic  disease.  Whether  there  be  an  abso- 
lute narrowing  of  the  blood-channel  between 
the  pulmonary  and  systemic  circulations — 
that  is,  at  the  mitral  orifice  or  at  the  com- 
mencement of  the  aorta  ;  or  whether,  from 
enlargement  of  the  mitral  orifice  or  from 
disease  or  injury  of  its  valve,  regurgitation 
be  permitted,  so  that  each  contraction  of  the 
right  ventricle  is  met  and  opposed,  more  or 
less,  by  a  counter  rush  of  blood  from  the  left 
ventricle — in  any  case,  and  stiU  more  in  the 
combination  of  two  or  more  of  these  causes, 
it  is  clear  that  the  pulmonary  circulation  can 
only  go  on  at  an  increased  pressure  by  the 
contraction  of  the  right  ventricle  becom- 
ing more  vigorous ;  and  that  hyperaemia 
must  result  from  the  damming  back  of  the 
blood  through  the  pulmonary  veins. 

Of  the  causes  named,  mitral  constriction  is 
that  which  leads  most  simply  to  obstructive 
hyperaemia  of  the  lungs. 

Anatomical  Characters. — It  is  obvious 
that  obstructive  hyperaemia  is  of  general 
distribution,  affecting  the  whole  of  both  lungs. 
The  result  of  the  heightened  blood-pressure 
from  increased  force  of  injection  into  the 
lungs,  to  overcome  an  impediment  to  the 
escape  of  blood  from  them,  is  most  felt  in 
the  pulmonary  capillaries.  These  capUlaries 
gradually  become  lengthened,  tortuous,  and 
dilated  even  to  three  times  their  normal 
dimensions  (Rindfleisch).  From  chronic  en- 
gorgement of  the  lungs,  the  nuclei  of  the 
interlobular  areolar  tissue  and  of  the  connec- 
tive tissue  surroimding  the  minute  vessels 
and  bronchi,  and  pervading  the  parenchyma, 
proliferate.  The  thickened  and  tortuous  capil- 
laries intrude  upon  the  air-spaces  ;  and,  the 
elasticity  of  the  lungs  being  also  impaired, 
their  vital  capacity  is  diminished.  It  is  stated 
that  the  muscular  fibres,  which  proceed  from 
the  bronchial  terminations  to  form  loops 
upon  and  encircle  the  infandibula,  become 
hypertrophied  (Rindfleisch),  thus,  perhaps, 
compensating  for  a  diminution  in  the  more 
mechanical  elastic  property  of  the  lung. 
Sometimes  minute  haemorrhages  take  place 


into  the  parenchyma  of  the  lung ;  sometimes 
larger  escapes  of  blood  fill  the  alveoli  of  cir- 
cumscribed patches  (pulmonary  apoplexy). 
The  total  result  of  the  intimate  changes  de- 
scribed is  an  uniform  increase  in  the  size 
and  weight  of  the  lungs,  with  an  increased 
density  and  toughness.  On  section,  the  lungs 
are  found  to  be  more  pigmented  and  solid- 
looking  than  natural,  sometimes  of  a  brownish 
hue  (brown  indmation) ;  they  are,  however, 
crepitant  throughout,  except  here  and  there, 
where  they  may  present  the  firm,  dark, 
damson-cheese-like  section,  fading  to  brown- 
red,  of  recent  pulmonary  apoplexy.  There 
may  be  some  oedema  present.  The  pul- 
monary arteries  and  veins  are  enlarged  and 
congested ;  and  the  bronchial  mucous  mem- 
brane is  usually  the  seat  of  chronic  catarrh. 
Patches  of  atheroma  are  frequently  to  be 
seen  in  the  larger  branches  of  the  pulmonary 
artery. 

Symptoms. — Dyspnoea  and  cough,  both 
brought  on  or  increased  by  effort,  with  pal- 
pitation, and  oppression  or  tightness,  usually 
referred  to  the  epigastrium,  are  the  most 
constant  symptoms  of  obstructive  hyperaemia 
of  the  lungs.  Patients  suffering  from  this 
condition  have  repeated  attacks  of  bronchial 
catarrh,  and  haemoptysis  is  of  common  occur- 
rence. The  haemoptysis  may  be  consider- 
able, but  more  usually  the  expectoration  is 
streaked  with  blood  or  contains  small  dark 
coagula. 

This  form  of  hyperaemia  commonly  occurs 
before  middle  life,  during  the  usual  period  of 
mitral  heart-disease.  The  signs  of  heart- 
disease,  and  most  often  of  constriction  of  the 
mitral  valve,  are  present.  The  subjects  of 
this  affection  are  often  midersized  and  badly 
nourished  ;  the  pigeon-breasted  type  of  chest 
being  common,  especially  in  those  cases  in 
which  the  disease  manifests  itself  early  in 
life.  SmaU,  frequent  pulse ;  more  or  less 
lividity  of  hps  ;  and  other  signs  and  symp- 
toms of  the  cardiac  disease,  of  which  the 
pulmonary  condition  is  the  consequence,  are 
to  be  observed.  A  fine  inspiratory  crepitant 
rale  over  the  lungs  may  be  heard.  During 
the  repeated  bronchial  catarrhs,  with  in- 
creased pulmonary  hyperaemia,  to  which  such 
patients  are  especially  prone,  all  symptoms 
are  much  aggravated. 

Diagnosis. — The  existence  of  obstructive 
heart-disease  suggests  the  presence  of  corre- 
sponding hyperemia  of  the  hmgs.  The  fine 
crepitant  rale  and  the  haemorrhagic  symptoms 
and  signs  more  positively  point  in  the  same 
direction. 

Prognosis. — The  prognosis  rests  chiefly 
upon  the  heart-condition  present.  Increasing 
frequency  of  catarrhal  comphcations,  and 
especially  of  haemoptysis,  shows  the  turning 
of  the  balance  against  the  patient.  The  con- 
dition may  in  favourable  eases  continue  for 
years,  especially  when  dependent  upon  simple 
constriction  of  the  mitral  valve. 
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Treatment. — The  treatment  is  essentially 
that  of  the  heart-disease;  with  the  avoidance 
of  all  causes  which  quicken  respiration,  and 
which  tend  to  produce  catarrhs,  to  which 
these  patients  are  so  especially  prone. 

R.  Douglas  Powell. 

LUNGS,  Hypertrophy  of. 

Definition. — Enlargement  of  the  lungs 
with  increased  functional  power.  A  con- 
dition only  clinically  met  with  as  a  com- 
pensatory affection  of  one  lung,  or  of  a  por- 
tion of  one  hmg,  to  make  up  for  more  or  less 
loss  of  pulmonary  tissue  by  disease. 

jEtiology  and  Pathology. — The  process 
by  which  hypertrophy  of  the  lung  comes 
about  is  almost  a  mechanical  one.  Destruc- 
tive disease  having  removed  a  large  portion 
■of  one  lung,  or  permanent  collapse  or  block- 
ing of  such  portion  having  occurred  from  any 
cause,  the  diminished  power  of  the  affected 
lung  to  occupy  its  aj^portioned  space  in  the 
chest-cavity  dming  inspiration,  is  compen- 
sated for  by  an  increased  expansion  of  the 
healthy  lung,  together  with  a  certain  recession 
of  the  softer  parts  of  the  chest-wall  on  the 
affected  side.  The  increased  expansion  of 
the  healthy  hmg  encourages  an  increased 
afflux  of  blood,  and  an  increased  current  of 
blood  is  at  the  same  time  propelled  through 
it,  owing  to  the  partial  obstruction  to  circi;- 
lation  through  the  diseased  lung.  These 
changes  taking  place  gradually,  the  increased 
function  and  increased  afflux  of  blood  are, 
in  accordance  with  our  experience  of  simi- 
lar conditions  in  other  parts,  attended  with 
increased  nutrition  of  the  lung,  and  a  true 
hypertrophy  of  it  is  thus  little  by  little 
established. 

Hypertrophy  of  the  hmg,  therefore,  is  not 
a  diseased  condition,  but  an  excessive  develop- 
ment in  conseqiience  of  injm\y  to  some  other 
portion  of  the  same  or  of  the  opposite  lung. 
Its  occm'rence  may  be  best  noted  during  the 
gradual  absorption  or  removal  of  a  pleural 
effusion,  which  has  long  compressed  the  op- 
posite lung.  Any  disease,  however,  which, 
after  destroying  or  placing  in  abeyance  a  cer- 
tain proportion  of  one  lung,  becomes  arrested, 
tends  to  cause  hypertrophous  development  of 
the  remaining  lung.  Chronic  pnetuxionia, 
cirrhosis,  arrested  phthisis,  and  atelectasis  in 
the  child,  are  the  chief  diseases  of  the  kind. 
While  disease  is  actively  progressive,  the 
conditions  present — namely,  fever,  anorexia, 
and  pleuritic  pains — are  unfavourable  to  the 
extra-development  of  the  soimd  lung ;  but 
when  these  imfavoiurable  conditions  subside, 
the  hypertrophy  proceeds  with  great  rapidity, 
and  may  be  established  in  a  very  few  months. 
The  effect  of  the  rarefied  air  of  moimtainous 
regions  is  to  develop  the  natural  capacity  and 
function  of  the  lungs. 

Anatomical  Characters. — An  hypertro- 
phied  huig  is  larger  and  heavier  than  natural ; 
and  its  anterior  and  inferior  margins  are 


thick  and  roimded,  and  are  foiuid  to  extend 
beyond  their  normal  thoracic  limits  both 
laterally  and  interiorly.  The  texture  of  the 
lung  is  firmer  and  more  resilient  than  usual; 
and  it  is  plentifully  supplied  with  blood.  The 
air-cells  are  slightly  enlarged,  but  not  ob- 
viously dilated.  On  microscopic  examina- 
tion the  nutrition  of  the  alveolar  walls  and 
capillaries  is  foimd  to  be  perfect ;  there  being 
neither  the  thinning  of  the  alveoli,  nor  the 
excessive  growth  of  fibrous  tissue  met  with 
at  different  stages  of  so-called  'hypertrophous 
emphysema.'  Nor  are  the  capillaries  tortu- 
ous and  dilated,  as  in  the  indm-ative  '  hyper- 
troj)hy  '  of  the  lung  from  heart-disease. 

Extent  of  hmg  affected. — We  have  con- 
sidered, for  the  sake  of  simplicity  of  descrip- 
tion, those  cases  in  which  the  whole  of  one 
lung  is  hypertrophied,  and  such  cases  are 
very  common.  But  a  single  lobe  of  a  lung 
may  become  hypertrophied,  the  seat  of  the 
hypertrophy  depending  upon  the  seat  of  the 
disease  to  which  it  is  compensatory.  How- 
ever, unless  the  pulmonary  destruction  is 
limited  and  circumscribed,  other  conditions 
come  into  play,  and  we  are  more  likely  to  get 
emphysema  than  hypertrophy.  It  may  be 
said  then  that  hypertrophy  of  the  lung  is  (at 
least  so  far  as  we  can  appreciate  it  clinically) 
a  one-sided  affection,  except  in  those  cases  in 
which  it  has  been  occasioned  by  some  general 
external  cause,  as  rarefied  air. 

Physical  Signs. — The  side  on  which  is 
the  hypertrophied  lung  is  expanded,  both 
relatively  (the  opposite  side  being  usually 
flattened  and  contracted)  and  absolutely. 
The  nipple-level  is  raised.  There  is  increased 
percussion-resonance  over  the  side,  extending 
across  the  median  line,  so  that  sometimes  tlie 
line  of  resonance  indicating  the  inner  margin 
of  the  enlarged  lung  will  reach  the  mid- 
clavicular vertical  line  of  the  opposite  side. 
The  lower  limits  of  resonance  are  also  ex- 
tended in  front  and  behind.  The  respiratory 
mm-mur  has  that  peculiar  coarse  vesicular 
character,  with  somewhat  prolonged  expira- 
tion, which  is  known  as  '  puerile '  or  '  exag- 
gerated '  respiration.  The  heart  is  more  or 
less  displaced  towards  the  contracted  side, 
and  the  displacement  is  often  apparently  in- 
creased by  the  heart  becoming  on  the  one 
side  covered  by  the  expanded  lung,  and  on 
the  other  side  miduly  exposed  by  the  reces- 
sion of  the  diseased  Imig.  This  is  especially 
the  case  when  the  hypertrophy  affects  the 
left  lung.  There  are  no  morbid  soiuids 
heard  over  the  enlarged  lung  unless  (as  in 
many  cases  of  phthisis)  it  becomes  or  has 
been  affected  by  disease.  With  the  expansion 
of  the  lung  the  general  symptoms  improve, 
and  the  dyspnoea  lessens. 

Diagnosis. — The  diagnosis  must  be  made 
between  hypertrophy  of  the  hmg  ;  hypertro- 
phous emphysema;  and  mere  dilatation.  The 
imilateral  natm'e  of  the  hypertrophy ;  its 
arising  secondarily  to  some  disablement  of 
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the  opposite  lung ;  the  absence  of  preceding 
or  present  general  bronchitis  or  asthma ;  to- 
gether with  the  observation  of  its  occurrence 
being  commensurate  with  improvement  in 
the  condition  of  the  patient,  are  the  main 
features  distinguishing  it  from  large-lunged 
or  hypertrophous  emphysema.  Nor  could 
the  puerile  breathing  of  hypertrophy  be  easily 
confounded  with  the  short,  weak,  or  inaudible 
inspiration  and  wheezy  prolonged  expiration 
of  emphysema.  In  persons  of  broken-down 
constitution,  with  contractile  disease  of  one 
lung,  the  opposite  lung  may  become  dilated,  j 
and  assimie  the  shape  and  dimensions  of 
hypertrophy ;  but  the  breathing  of  the  patient 
does  not  improve,  the  respiratory  soxmds  are 
enfeebled,  and  it  is  clear  that  the  condition 
present  is  one  of  emphysema  rather  than  true 
hypertrophy. 

Prognosis. — The  prognosis  is  always  pro 
tanto  favourable  to  the  patient,  the  hyper- 
trophy being  an  important  element  of  his 
recovery. 

Treatment. — Compensatory  hypertrophy 
of  the  lung  is  a  condition  carefully  to  be 
encouraged,  when  all  active  symptoms 
attendant  upon  the  original  disease  are  past. 
Mild  courses  of  calisthenics,  and  a  temporary 
sojourn  at  some  elevated  health-resort  during 
the  warm  season,  are  most  valuable,  if  not 
attempted  too  soon.  Abundance  of  fresh  air 
throughout  the  year,  with  the  careful  avoid- 
ance of  fresh  catarrhs,  such  as  may  be 
obtained  by  spending  a  winter  and  spring  or 
two  seasons  in  the  South  of  France,  in  Italy, 
or  at  Madeira ;  or  a  well-planned  sea-voyage 
to  Australia,  are  the  most  useful  requisites 
during  the  months  of  convalescence.  A 
generous  unstimulating  diet  is  indicated,  and 
tonic  remedies  and  cod-liver  oil  are  useful, 
more  especially  in  the  early  stages  of  the 
wished-for  hypertrophic  development. 

E.  Douglas  Powell. 

LUNGS,  Induration  of. — See  Lungs, 
Inflammation  of. 

LUNGS,  Infarction  of. — See  Lungs, 
Haemorrhage  into. 

LUNGS,  Infiltrations  of.  —  Certain 
morbid  formations  in  the  lung  assume  the 
arrangement  of  an  infiltration,  the  tissues, 
especially  the  interlobular  cellular  tissue, 
being  permeated  with  the  morbid  material. 
In  some  instances  it  involves  even  the  epi- 
thelial cells.  ■  The  best  examples  of  this  mode 
of  distribution  are  observed  in  connexion 
with  certain  cases  of  pulmonary  fibrosis ;  in 
infiltrated  cancer;  and  in  those  forms  of 
disease  where  the  lung-tissue  is  the  seat  of 
a  deposit  of  substances  introduced  from  with- 
out, being  inhaled  in  various  occupations, 
such  as  carbonaceous  matter  and  coal-dust, 
stone-grit,  iron-filings,  particles  of  cotton  or 
wool,  and  other  materials.    Albuminoid  dis- 


ease, and  some  forms  of  pigmentary  change,, 
also  present  a  kind  of  infiltrated  arrange- 
ment. These  conditions  need  not  be  further 
considered  here,  as  they  are  disciissed  in  then- 
several  appropriate  articles. 

Frederick  T.  Egberts. 

LUNGS,  Inflammation  of. — Synon.  t 
Pneumonia ;  Fr.  Pneumonie ;  Ger.  Lungenent- 
ziindung. 

Definition. — The  term  '  pneumonia '  has 
been  employed  simply  to  designate  inflamma- 
i  tion  of  the  lung-tissue.  Inflammatory  pro- 
cesses in  the  lungs,  however,  occur  under 
such  diverse  circumstances,  and  are  accom- 
panied by  such  diverse  clinical  phenomena 
and  histological  changes,  that  '  pneiimonia  ^ 
used  in  this  sense  includes  widely  different 
diseases. 

Varieties. — Pneumonias  are  divisible  intO' 
the  following  varieties :  A.  Acute  Pneu- 
monia ;  B.  Secondary  Pneumonia ;  C. 
Broncho-,  Catarrhal,  or  Lobular  Pneu- 
monia ;  and,  D.  Chronic  or  Interstitial 
Pneumonia.  In  addition  to  these  there 
are  those  intense  and  concentrated  forms  of 
jjulmonary  inflammation  which  lead  to  the 
formation  of  abscess. 

There  are  certain  other  forms  of  lung- 
consohdation  which  have  sometimes  been 
described  as  pneumonic,  but  which  are  really, 
for  the  most  part,  non-inflammatory  in  their 
nature,  and  will,  therefore,  be  only  briefly 
alluded  to  in  the  present  article.  These 
are:  (1)  that  condition  of  collapse  and  hy- 
persemia,  mainly  due  to  weak  inspiratory 
power,  feeble  circulation,  and  gravitation, 
which  is  so  common  in  the  more  dependent 
portions  of  the  lungs  in  many  acute  and 
chronic  diseases.  (2)  ConsoUdations  of  the 
lung  resulting  from  mechanical  congestion 
and  embolism,  such  as  are  met  with  in  cer- 
tain diseases  of  the  heart. 

The  several  varieties  of  pulmonary  inflam- 
mation must  now  be  considered  separately, 
in  the  order  just  indicated. 

Pulmonary  abscess  is  separately  described. 
See  Lung,  Abscess  of. 

A.  Acute  Pneumonia.  —  Synon.  :  Fr. 

Pneumonie  Aigue;  Ger.  Croupose  Pneu- 
monie.— This  is  pneumonia  par  excellence. 
It  is  the  disease  to  which  the  writer  would 
be  inclined  to  restrict  the  application  of  the 
term.  It  is  sometimes  termed  croupous 
pneumonia,  from  the  supposed  resemblance 
of  the  histological  process  to  that  of  croup. 
It  is  also  known  as  lobar  pneumonia,  inas- 
much as  a  large  area  of  the  lung  is  usually 
involved  in  the  inflammation. 

Definition. — Pneumonia  may  be  described 
generally  as  an  acute  disease,  characterised 
cUnicaUy  by  sudden  onset,  severe  febrile 
symptoms,  cough,  expectoration,  and  dys- 
pncea  ;  by  the  physical  signs  of  pulmonary 
consolidation ;  and  by  a  rapid  abatement  of 
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the  general  symi^itoms  between  the  fourth 
and  tenth  days.  Anatomically  it  is  charac- 
terised by  an  aciite  inflammation  of  the  lung- 
tissue,  and  by  the  accumulation  of  the  in- 
flammatory products  within  the  alveoli,  which 
products  consist,  in  the  main,  of  a  tibrinous 
exudation  and  leucocytes. 

^Etiology. — Age. — No  age  is  exempt  from 
pneumonia.  It  is  met  with  between  the  ages 
of  one  and  five  years.  Here,  however,  it  is 
liable  to  be  confounded  with  broncho-pneu- 
monia and  with  collapse  of  the  lung,  so  that 
the  results  of  statistics  are  less  reliable  at 
this  than  in  the  subseqiient  periods  of  life. 
It  may  be  stated,  notwithstanding,  that  pneu- 
monia is  less  common  during  infancy  than  has 
been  generally  supposed,  and  that  amongst 
the  pneumonias  which  are  so  frequent  during 
this  period  of  life  the  broncho-catarrhal  forms 
preponderate.  After  the  age  of  five  years  the 
liability  to  pneumonia  diminishes,  but  it  again 
becomes  exceedingly  frequent  between  the 
ages  of  twenty  and  forty,  during  which  period 
the  liability  to  the  disease  reaches  its  maxi- 
mum.   It  is  also  quite  common  in  old  age. 

Sex. — In  adults  more  males  than  females 
suffer.  This  is  probably  owing  to  the  former 
being  more  exposed  to  atmospheric  intluences. 
In  early  life  this  difference  does  not  obtain. 

Social  position,  dc. — -Pneumonia  is  more 
common  amongst  the  poor  and  badly  fed,  and 
amongst  those  whose  occupation  necessitates 
an  irregular  mode  of  life  and  great  exposure, 
than  amongst  the  upper  classes  of  society. 

Constitution,  and  health. — Those  who  are 
constitutionally  weak,  and  those  whose  vitality 
has  been  impaired  by  intemperance,  insuffi- 
cient food,  anxiety,  overstrain,  or  other  causes, 
are  more  prone  to  the  disease  than  the  strong 
and  vigorous. 

Climatic  influences. — Conditions  of  weather 
and  climate  are  probably  the  most  important 
of  all  known  agencies  in  the  causation  of 
pneumonia,  and  '  catching  cold  '  is  the  most 
common  exciting  cause  of  the  disease.  The 
influence  of  cold  and  damp  in  increasing  the 
liability  to  acute  inflammatory  diseases  of 
the  chest  is  well  known.  This  influence  is 
marked  in  pneumonia,  although  to  a  much 
less  extent  than  in  bronchitis  and  jDleurisy. 
Pneumonia  is  more  common  in  temperate 
climates  than  in  those  regions  which  are 
characterised  by  great  heat  or  extreme  cold. 
Climates  and  seasons  which  are  liable  to  sud- 
den changes  of  temperature,  and  winds  from 
the  north  and  north-east,  appear  to  be  espe- 
cially favourable  to  the  development  of  this 
disease. 

Epidemic  influences  and  contagion.  — 
Pneumonia  sometimes  prevails  epidemically ; 
it  is  occasionally  endemic  in  a  house  ;  and 
under  certain  circumstances,  at  present  un- 
known, evidence  tends  to  show  that  it  may 
be  commimicated  from  one  person  to  another. 
Such  facts  tend  to  support  the  view — the 
most  probable  in  the  present  position  of  our 


knowledge — that  some  micro-organism  is  con- 
cerned in  the  causation  of  the  disease. 

Septic  causes.  —  Sewer-gas  emanations 
appiear  to  play  some  part  in  the  causation  or 
certain  cases  of  jmeumonia.  Such  cases  are 
said  to  differ  somewhat  in  type  from  ordinary 
pneumonia, and  have  heenierm&A. piytliogenic. 

Previous  diseases.  — -  Pneumonia,  as  is 
well  known,  often  occurs  in  those  who  are 
the  subjects  of  other  disease.  It  is  impossi- 
ble to  speak  with  certainty  as  to  the  relation 
which  subsists  between  the  pneumonia  and 
the  disease  in  the  course  of  which  it  super- 
venes. In  some  cases  it  may  be  merely  an 
accidental  compHcation  ;  whilst  in  others  the 
pirevious  disease  may  exercise  more  or  less 
influence  in  the  causation  of  the  pneumonia. 
Most  of  the  pulmonary  consolidations,  how- 
ever, which  occur  in  the  course  of  other  dis- 
eases do  not  belong  to  the  category  of  true 
pnemnonia,  but  are  either  local  inflamma- 
tions, caused  by  some  abnormal  state  which 
the  pre-existing  disease  has  induced,  or  con- 
ditions of  hypersemia  and  collapse,  in  which 
an  inflammatory  process  plays  but  little 
part. 

Exciting  causes. — In  many  cases  of  acute 
pneumonia  evidence  of  the  existence  of  any 
exciting  cause  is  entirely  wanting.  Of  dis- 
coverable causes,  that  which  is  most  common 
is  a  sudden  chiU,  or,  less  frequently,  more 
prolonged  exposure  to  cold  and  damp.  Ex- 
cluding cold,  no  conditions  can  be  mentioned 
which  have  any  marked  influence  in  deter- 
mining the  disease. 

Anatomical  Characters. — The  changes 
occurring  in  the  lungs  in  acute  pneumonia 
are  commonly  described  as  consisting  of  three 
stages  : — 

1.  Stage  of  eiigorgement. — This  is  the 
stage  of  inflammatory  hyperiemia  and  oedema, 
and  it  is  characterised  microscopically  by  over- 
fulness  and  sHght  tortuosity  of  the  pulmonary 
capillaries,  and  by  swelling  of  the  alveolar 
epitheUum.  The  lung  is  of  a  dark  red  colour ; 
it  is  heavier  and  less  crepitant  than  natm-al : 
it  pits  on  pressiure  ;  and  its  cut  surface  yields 
a  reddish,  frothy,  tenacious  liquid. 

2.  Bed  hepatisation. — Here  there  is  an 
exudation  of  liquor  sanguinis  and  blood-cor- 
puscles. The  exuded  liquids  coagulate  within 
the  alveoli  and  terminal  bronchioles,  the 
coagulum  enclosing  numerous  white  and  a 
few  red  blood-coi'^juscles.  The  alveolar  epi- 
thelium is  swoUen  and  granular.  It  is  stated 
by  some  German  pathologists  that  the  coagu- 
Ivim  is  in  part  produced  by  certain  changes 
in  the  epithelirmi  like  those  believed  to  occur 
in  croup.  The  lung  is  now  much  heavier 
than  in  the  preceding  stage,  and  is  increased 
in  size,  so  as  to  be  often  marked  by  the  ribs. 
It  is  quite  solid  ;  sinks  in  water  ;  and  cannot 
be  artificially  inflated.  It  is  remarkably 
fiiable,  breaking  down  with  a  soft  graiaular 
fracture.  The  cut  surface  has  a  markedly 
sjranular  appearance,  seen  especially  when 
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the  tissue  is  torn,  and  due  to  the  phigs  of 
coagulated  exudation-matter  which  fiU  the 
alveoli.  The  colour  is  of  a  dark  reddish-brown, 
often  here  and  there  passing  into  grey.  This 
admixture  with  grey  sometimes  gives  a  mar- 
bled appearance.  The  pleura  covering  the 
solid  lung  always  participates  more  or  less 
in  the  inflammatory  process.  It  is  opaque, 
hyperaemic,  and  coated  with  lymph. 

3.  Grey  hepatisation. — This  stage  is  cha- 
racterised by  a  continuance  of  the  process  of 
inflammatory  cell-emigration,  and  by  more 
marked  changes  in  the  epithelium.  The 
white  blood-corpuscles  continue  to  escape 
from  the  vessels,  and  the  alveolar  epithelium 
becomes  more  swollen  and  granular.  The 
alveoli  thus  become  more  completely  filled 
with  young  cell-forms,  so  that  the  fibrinous 
exudation  is  no  longer  visible  as  an  indepen- 
dent material.  Many  of  these  ceUs,  especially 
those  in  the  vicinity  of  the  alveolar  walls,  are 
larger  than  leucocytes,  and  nucleated.  These 
are  evidently  the  alveolar  epitheliimj.  The 
fibrinous  exudation  now  disintegrates,  and 
the  yoimg  cells  rapidly  undergo  fatty  meta- 
morphosis. The  alveolar  walls  themselves, 
with  few  exceptions,  remain  throughout  the 
process  unaltered;  although  very  occasion- 
ally, when  this  stage  is  unusually  advanced, 
they  may  be  found  here  and  there  partially 
destroyed.  Owing  to  these  changes,  the  red- 
dish-brown colour  of  the  lung  becomes  altered 
to  a  greyish  or  yellowish  white.  The  granu- 
lar appearance  is  much  less  marked;  the 
solid  tissue  is  much  softer  and  more  pulpy 
in  consistence  ;  and  a  puriform  liquid  exudes 
from  the  cut  surface  of  the  organ.  This  stage, 
when  advanced,  has  been  termed  '  suppura- 
tion or  purulent  infiltration  '  of  the  lung. 

Although  these  three  stages  of  the  pneu- 
monic process  have  been  described  as  succeed- 
ing one  another  in  orderly  succession,  it  must 
be  remembered  that  each  stage  does  not 
occur  simultaneously  throughout  the  whole  of 
the  affected  area  of  the  lung.  The  changes 
advance  irregularly,  so  that  whilst  one  por- 
tion of  the  lung  is  in  the  stage  of  red 
hepatisation,  another  may  be  in  the  grey 
stage — hence  the  mottled,  marbled  appear- 
ance of  the  consolidation.  The  rapidity  with 
which  the  several  stages  succeed  one  another 
is  also  subject  to  marked  variations.  In  some 
cases  the  pneumonic  consolidation  very 
rapidly  becomes  grey,  whilst  in  others  the 
time  occupied  in  the  transition  is  much 
longer.  These  differences  will  be  again 
alluded  to  when  considering  the  clinical  his- 
tory of  the  disease. 

Terminations. — The  natm'al  and  almost 
invariable  termination  of  the  histological 
process  is  in  resolution — the  lung  gradually 
returning  to  its  normal  condition.  This  is 
effected  by  the  fatty  and  mucoid  degenera- 
tion, and  consequent  liquefaction,  of  the  in- 
flammatory products  which  have  accumu- 
lated within  the  alveoli.    As  the  liquefaction 


proceeds,  the  circulation  in  the  alveolar  walls 
is  gradually  restored ;  the  softened  products 
are  removed  by  absorption,  and  to  a  much 
less  extent  by  expectoration ;  and  the  lung 
ultimately  regains  its  normal  characters.  The 
other  exceptional  modes  of  termination  in 
gangrene,  abscess,  and  chronic  pneumonia 
will  be  alluded  to  subsequently. 

Site. — The  local  lesion  in  pneumonia  is  in 
the  majority  of  cases  limited  to  one  lung. 
When  double,  one  lung  is  usually  involved 
before  the  other.  The  right  lung  is  more 
commonly  affected  than  the  left.  The  part 
of  the  lung  usually  involved  is  the  lower  lobe 
(about  75  per  cent.).  The  consolidation  may 
extend  upwards  and  implicate  the  whole 
lung.  Pneumonia  of  the  upper  lobes  is  more 
frequently  double  than  basic  disease.  It  is 
quite  rare  for  the  pneumonic  process  to  com- 
mence in  two  different  portions  of  the  lung. 
When  the  consolidation  is  met  with  in  both 
lungs,  or  commencing  in  the  upper  and  middle 
lobes,  the  pneumonia  is  often  a  secondary 
affection,  and  has  supervened  in  one  whose 
health  has  been  previously  injured,  as  by 
alcohol ;  and  such  distributions  of  the  local 
lesion  should  always  make  the  physician 
look  carefully  for  evidence  of  pre-existing 
disease. 

Pathology. — The  old  view  that  pneumonia 
is  a  simple  local  inflammation  accompanied 
by  a  symptomatic  pyrexia,  would  appear  to  be 
no  longer  tenable  ;  and  although  a  complete 
pathology  of  the  disease  must  await  tiirther 
investigations,  the  present  position  of  our 
knowledge  ma-kes  it  in  the  highest  degree 
probable  that  it  is  a  general  infective  disease, 
closely  allied  to  the  acute  specific  fevers,  of 
which  the  lung-inflammation  is  the  charac- 
teristic local  lesion.  What  is  known  of  the 
Eetiology  of  the  disease,  the  absence  of  any 
constant  relation  between  the  local  inflamma- 
tion and  the  intensity  of  the  fever,  the 
'  typical '  com-se  of  the  fever,  the  fact  that 
the  disease  is  incapable  of  being  produced  by 
mechanical  or  chemical  injuries  of  the  lung, 
and,  lastly,  the  discovery  of  peculiar  micro- 
organisms, all  tend  to  support  this  view  of  its 
pathology. 

Micro-organisms. — During  recent  years 
certain  organisms  have  been  described  by 
various  observers  in  connexion  with  pneu- 
monia, which  are  supposed  to  be  the  causes 
of  the  disease.  Friedliinder  demonstrated 
the  almost  constant  presence  in  the  exuda- 
tion and  lymphatics  of  the  lung  of  oval,  short 
rod-shaped  cocci,  contained  in  oval  capsules, 
from  two  to  four  or  more  in  each  capsule. 
Subsequently  Frankel  and  Weichselbaum 
described  the  presence  in  pneumonic  lungs 
of  another  '  capsule-coccus,'  the  diplococcus 
pneumonicB.  This  consists  of  round  or  oval 
cells,  usually  in  pairs,  but  often  in  chains. 
This  coccus  is  believed  by  Baumgarten  to 
be  constantly  present  in  the  pneumonic  lung, 
and  it  is  also  found  in  the  blood.  Whether 
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either  of  these  organisms  is  to  be  regarded  as 
a  cause  of  the  disease,  or  only  as  an  accidental 
parasite,  is  at  present  quite  uncertain,  the 
results  of  cultivation  and  inoculation  being 
thus  far  inconclusive.  But,  as  already  stated, 
the  present  position  of  our  knowledge  points 
to  the  probability  of  some  specific  organism 
or  organisms  being  concerned  in  the  causa- 
tion of  the  disease.    See  Micro-organisms. 

Symptoms. — The  onset  of  pneumonia  is  in 
the  majority  of  cases  sudden,  not  being  ac- 
companied by  any  premonitory  symptoms. 
Much  less  frequently,  certain  premonitory 
symptoms  precede  the  more  severe  phenomena 
which  characterise  the  invasion  of  the  disease.  , 
These  symptoms  include  general  malaise, 
headache,  chilliness,  pains  in  the  back,  and 
loss  of  appetite. 

Invasion. — The  invasion  in  adults  is,  in 
most  cases,  announced  by  a  rigor,  much 
less  frequently  by  vomiting.  This  rigor  is 
more  marked  in  pneumonia  than  in  almost 
any  other  disease.  It  is  usually  single,  and 
is  rarely  repeated,  either  at  the  commence- 
ment or  in  the  course  of  the  illness.  In  old 
subjects  the  rigor  is  very  frequently  absent, 
and  in  children  its  place  is  often  taken  by 
convulsions  or  vomiting.  The  rigors  or  other 
phenomena  marking  the  invasion  of  the  dis- 
ease, together  with  the  attendant  pyrexia, 
are  usually  quickly  fallowed  by  symptoms 
pointing  to  the  lung-affection.  These  symp- 
toms commonly  supervene  in  the  course  of 
from  twelve  to  twenty-four  hours,  although 
in  exceptional  cases  not  imtil  after  the  lapse 
of  two  or  three  days.  The  earliest  of  them 
are  pain  in  the  side,  dyspnoea,  and  cough. 
These  more  local  symptoms,  together  with 
the  pyrexia,  acceleration  of  pulse,  thirst,  and  ! 
prostration,  gradually  develop  up  to  the 
second  day  of  the  disease,  by  which  time 
(and  sometimes  before  this)  the  pulmonary 
lesion  is  usually  sufficiently  advanced  to  yield 
imequivoeal  physical  signs.  The  general 
aspect  and  symptoms  of  the  patient  are  now  , 
tolerably  characteristic.  The  flushed  and 
sometimes  dusky  face,  anxious  expression,  ! 
hurried  breathing,  hot  skin,  rapid  pulse,  short 
frequent  cough,  and  marked  prostration, 
supervening  quickly  upon  the  well-marked 
initial  rigor,  indicate  pretty  clearly  the  nature 
of  the  disease. 

Pain. — The  pain  in  the  side,  which  is  in- 
creased by  deep  inspiration  and  by  cough, 
usually  corresponds  in  situation  with  that  of 
the  affected  hmg,  although  it  is  occasionally 
experienced  in  other  parts.  This  symptom 
may  occiu-  coincidently  with  the  rigor,  al- 
though it  more  commonly  succeeds  it.  In 
quite  excejjtional  cases  it  precedes  it,  being 
the  first  sjanptom  noticed.  The  pain  is  due 
to  the  implication  of  the  pleura  in  the  in- 
flammatory process ;  and  its  severity  conse- 
quently varies  considerably  according  to  the 
extent  and  situation  of  the  pulmonary  lesion. 
When  this  is  confined  to  the  central  por- 


tions of  the  lung,  pain  may  be  entirely 
absent. 

liespiratorij  2^^ienomena. — Increased  fre- 
quency of  respiration,  dyspnoea,  and  cough, 
are  early  and  prominent  symptoms.  The 
respiration — usually  regular — ranges  fi'om 
30  to  60,  and  in  children  reaches  even  to  70, 
whilst  the  pulse  may  be  only  from  90  to  120. 
This  perversion  in  the  pulse -respiration  ratio 
is  important  in  diagnosis.  The  breathing  is 
shallow  ;  inspiration  is  abrupt ;  and,  when 
the  pain  in  the  side  is  severe,  respiration  is 
sometimes  irregular.  The  accelerated  respi- 
ration is  accompanied  by  marked  expansion 
of  the  alte  nasi,  and  by  more  or  less  dys- 
pnoea. There  is,  however,  no  definite  re- 
lation between  the  last-named  sj-mptom 
and  the  frequency  of  the  respiratory  act. 
Owing  to  the  pain,  and  to  the  frequency 
and  difficulty  of  breathing,  speech  may  be 
interfered  with,  and  is  often  rendered  ex- 
ceedingly diflicult.  Cough  is  an  almost  con- 
stant symptom,  except  in  the  very  old.  It 
is  short  and  hacking,  rarely  paroxysmal  like 
that  of  bronchitis.  It  is  usually  in  the  early 
stages  attended  with  severe  pain  in  the  side, 
so  that  the  patient  endeavours  to  repress  it. 
The  cough  is  usually  attended  by  expectora- 
tion ;  but  in  children  and  the  old  expectora- 
tion is  often  absent,  and  occasionally  such  is 
the  case  at  other  periods  of  life,  even  through- 
out the  whole  course  of  the  illness.  The  sputa 
of  pneumonia  are  very  characteristic.  They 
are  viscid,  glairy,  and  remarkably  tenacious, 
so  that  they  cling  to  the  mouth  of  the  patient, 
and  adhere  closely  to  the  sides  of  the  vessel 
containing  them.  In  colour,  they  present 
various  shades  of  red,  brown,  and  yellow, 
owing  to  the  admixtm-e  of  blood.  The  ap- 
pearance so  well-known  as  '  rusty '  is  that 
most  commonly  met  with.  Sometimes  they 
are  much  more  ditHuent,  and  of  a  dark  purple 
colour,  somewhat  resembling  prune-juice. 
The  characteristic  sj>uta  are  usually  met  with 
on  the  first  or  second  day  of  the  disease,  but 
their  appearance  is  often  preceded  by  a  frothy 
aerated  expectoration,  like  that  of  bronchitis. 
The  amount  expectorated  is  small,  and  some- 
times the  pneumonic  is  associated  with  more 
or  less  of  the  frothy  catarrhal  sputa  through- 
out the  whole  of  the  disease.  Durmg  the 
period  of  resolution  the  sputa  become  less 
viscid,  and  more  catarrhal  in  character,  and 
they  usually  contain  small  particles  of  black 
pigment.  The  histological  elements  met  with 
in  the  sputa  are  leucocytes,  red  blood-cells, 
and  altered  epitheliimi  from  the  alveoli  and 
air-passages ;  and  towards  the  decline  of  the 
disease,  fat-granules,  pigment,  and  occasion- 
ally fibrinous  masses,  which  are  casts  of  the 
alveoli  and  terminal  bronchioles. 

Ptilsc. — The  pulse  in  adults  usually  ranges 
from  90  to  120,  and  may  be  even  more  ti-e- 
quent.  It  is  commonly  much  more  rajjid 
in  children,  and  less  so  in  the  old.  In  the 
early  stage  of  the  disease  it  is  often  fall 
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and  strong,  but  soon  becomes  smaller  and 
easily  compressible.  It  may  be  irregular, 
intermittent,  or  dicrotous.  The  smallness 
of  the  pulse  is  probably  due  partly  to  dimin- 
ished cardiac  power,  and  partly  to  the  di- 
minished amount  of  blood  which  is  propelled 
from  the  left  ventricle,  owing  to  the  over- 
loading of  the  right  cardiac  cavities  which 
results  from  the  obstructed  circulation  in  the 
lungs. 

Pyrexia. — The  pyrexia  of  pneumonia  is 
continuous,  with  slight  morning  remissions 
and  evening  exacerbations.  The  temperature 
rises  very  suddenly,  with  the  invasion  of  the 
disease,  to  from  102°  to  105°  F. ;  and  this 
high  temperature  is  usually  maintained  until 
the  period  of  crisis.  This  sudden  rise  and 
maintenance  of  a  high  temperatui-e  is  very 
characteristic.  The  amount  of  elevation 
varies  in  different  cases.  As  a  rule,  it  does 
not  exceed  about  104°  or  105°  F.,  but 
temperatures  of  107°  have  been  known  to 
terminate  favourably.  In  fatal  cases  it  may 
reach  109°  shortly  before  death.  The  maxi- 
mum temperature  is  usually  met  with  on  the 
second  or  third  day  of  the  disease,  but  it 
occasionally  occurs  immediately  before  the 
crisis.  The  daily  variations  are  usually  as 
follows :  The  temperatiure  is  lowest  about  7 
or  8  A.M.  In  the  forenoon,  or  somewhat 
,]ater,  it  commences  to  rise,  and  attains  its 
maximum  in  the  early  evening.  It  then  falls, 
but  a  slight  exacerbation  occasionally  occurs 
again  at  midnight,  after  which  it  gradually 
falls.  The  difference  between  the  highest 
and  lowest  temperatures  is  usually  not  more 
than  1°  F.  The  pyrexia  runs,  for  the  most 
part,  a  uniform  course  until  the  period  of 
crisis,  when  the  temperatm'e  falls  rapidly,  in 
the  manner  to  be  hereafter  described ;  but  in 
exceptional  cases  the  course  of  the  fever  is 
much  more  irregular. 

Nervous  system. — Headache,  restlessness, 
and  sleeplessness  are  almost  always  promi- 
nent symptoms  in  pneumonia.  Slight  de- 
lirixim  is  also  common,  especially  towards 
evening,  when  the  pyrexia  is  at  its  maximum. 
Sometimes  the  delirium  is  more  marked  and 
violent.  It  constitutes  a  more  prominent 
symptom  in  the  old,  and  in  the  debilitated 
and  intemperate.  In  drunkards  it  is  con- 
stantly present,  and  here  it  often  assumes 
the  character  of  delirium  tremens.  Convul- 
sions are  common  in  children,  especially  at 
the  period  of  invasion.  They  are  rare  in 
the  adult.  These  nervous  symptoms  are 
sometimes  so  prominent  as  to  mask  the 
nature  of  the  disease. 

Digestive  organs. — The  symptoms  of  pneu- 
monia referable  to  the  digestive  system  are 
similar  to  those  met  with  in  other  severe 
febrDe  diseases.  There  is  thirst,  with  loss  of 
appetite.  The  tongue  is  more  or  less  thickly 
coated  with  a  white  fur,  and  it  tends  in  severe 
cases  to  become  dry  and  brown.  Herpes 
usually  makes  its  appearance  about  the  lips. 


and  sometimes  on  other  parts,  irom  the  second 
to  the  fourth  day  of  the  disease.  Vomiting, 
which  is  a  common  symptom  of  invasion,  is 
an  occasional  complication,  as  is  also  diar- 
rhoea ;  constipation,  however,  is  the  rule. 
Sometimes  there  is  slight  j  aim  dice. 

Urine. — The  quantity  of  urme  is  consider- 
ably diminished,  and  its  specific  gravity  in- 
creased, so  that  abundant  urates  are  deposited. 
The  excretion  of  urea  is  greatly  increased,  and 
it  may  amount  to  as  much  as  seventy-five 
grammes  in  the  twenty-four  hours.  The  uric 
acid  is  likewise  augmented.  The  chlorides 
are  much  diminished,  and  during  the  height 
of  the  disease  may  entirely  disappear.  Slight 
temporary  albuminuria  is  perhaps  more  com- 
mon in  pneumonia  than  in  almost  any  other 
acute  febrile  affection.  The  amount  is  usually 
in  direct  proportion  to  the  severity  of  the  dis- 
ease. Bile-pigment  is  occasionally  met  with. 

Physical  Signs. — The  earliest  physical 
signs  of  pneumonia  are  usually  discoverable 
within  forty-eight  hours  of  the  invasion  of 
the  disease.  They  often  appear  within  twelve 
or  twenty-four  hom'S ;  but  occasionally,  when 
the  local  lesion  is  deeply  seated,  nothing  ab- 
normal is  to  be  detected  imtil  the  third  or 
fourth  day.  It  wiU  be  well  to  describe  them 
in  the  order  in  which  they  commonly  make 
their  appearance.  The  time  occupied  in  their 
evolution  will  vary  according  to  the  rapidity 
with  which  the  several  stages  of  the  pneu- 
monic process  succeed  one  another ;  and  it 
must  be  remembered  that  only  some  of  them 
are  usually  observed  in  practice.  In  a  large 
number  of  cases,  bronchial  breathing  and  some 
impaired  resonance  (the  two  signs  most  fre- 
quently met  with)  are  the  only  abnormal 
signs  discoverable. 

The  earliest  abnormal  physical  signs  are 
due  to  the  pain  caused  by  the  movement  of 
the  affected  side ;  to  the  hyperaemia  of  the 
pulmonary  capillaries ;  and  to  the  commen- 
cing exudation  into  the  air-vesicles.  The 
respiratory  movements  of  the  side  are  more 
or  less  impaired.  This  is  partly  owing  to 
pain,  and  partly  to  diminished  elasticity  of 
the  lung-tissue.  The  breath-sounds  are 
usually  somewhat  weak  and  harsh,  but  not 
distant ;  although,  as  stated  by  Stokes,  they 
are  occasionally  in  the  earliest  stage  harsher 
and  louder  than  natural.  Percussion  during 
this  stage  is  usually  not  markedly  altered. 
The  resonance,  however,  in  the  upper  portions 
of  the  chest  is  sometimes  appreciably  tym- 
panitic in  quahty.  The  vocal  fremitus  is  in- 
creased. The  most  important  sign,  however, 
of  the  congestive  stage  is  fine  crepitation. 
This  rale  consists  of  a  nimiber  of  fine,  dry, 
crackling  sounds,  following  one  another  in 
rapid  succession,  which  were  aj)tly  compared 
by  the  late  Dr.  0.  J.  B.  WiUiams  to  the  sounds 
produced  by  rubbing  the  hair  between  the 
fingers  close  to  the  ear.  It  occurs  during  the 
later  period  of  this  stage,  when  the  process  of 
exudation  from  the  pulmonary  capillaries  is 
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•commencing  to  take  place.  Its  production  is 
probably  due  to  the  partial  agglutination  of 
the  walls  of  the  air-vesicles,  and  their  forcible 
separation  diu-ing  the  inspiratory  act.'  The 
rale  is  almost  exclusively  limited  to  inspira- 
tion. It  is  intensified  by  deep  inspiration  and 
also  by  cough,  and  it  is  sometimes  necessary 
to  make  the  patient  cough  in  order  that  it 
may  be  produced.  A  precisely  similar  7-ale 
is  often  heard  with  deep  inspiration  in  por- 
tions of  the  lung  which  have  been  imperfectly 
«xpanded.  Such  imperfect  expansion  is  com- 
mon in  the  posterior  parts  of  the  lungs  of 
patients  who  have  been  confined  to  bed  from 
acute  or  chronic  disease,  and  in  whom,  owing 
to  muscular  weakness,  inspiration  is  incom- 
l)letely  performed.  The  rale  produced  under 
these  circumstances  is  distinguished  from 
pneumonic  crepitation  inasmuch  as  it  com- 
pletely disappears  after  a  few  deep  inspira- 
tions ;  whereas  the  pneumonic  rale,  when 
once  established,  persists  until  the  consolida- 
tion of  the  lung  is  tolerably  complete. 

The  physical  signs  of  the  stage  of  hepatisa- 
tion  are  due  to  the  more  or  less  complete 
consolidation  of  the  lung.  The  fine  crepita- 
tion which  characterised  the  later  periods 
of  the  preceding  stage  continues  during  the 
process  of  consolidation,  but  ceases  as  the 
filling  of  the  air-vesicles  becomes  complete  ; 
although  it  may  often  still  be  heard  at  the 
confines  of  the  more  firmly  consolidated  lung. 
It  occasionally  happens,  however,  when  the 
consolidation  is  very  rapidly  induced,  that  no 
crepitation  is  heard  throughout  the  course  of 
the  disease  until  the  period  of  resolution.  ! 
The  situation  of  the  cardiac  impulse  is  not 
altered.  The  vocal  fremitus  is  iisually  in- 
creased. To  this  genera]  rule,  however, 
there  are  exceptions,  and  it  not  infrequently 
hapi^ens  that  it  is  unaltered,  and  it  may 
•even  be  completely  absent.  This  diminution 
in  the  vocal  fremitus  is  sometimes  due  to  the 
blocking  of  the  smaller  bronchi  with  the  in- 
Hammatory  exudation,  but  more  fr'equently 
it  appears  to  result  from  an  accumulation  of 
mucus.  In  the  latter  case  it  may  sometimes 
be  restored  by  cough.  Coincidently  with 
the  increase  of  vocal  fremitus  there  is  usually 
increased  vocal  resonance,  and  sometimes 
whispering  pectoriloquy  (Walshe  and  Wilson 
Fox) .  The  percussion-sound  now  is  much  more 
deficient  in  tone,  and  it  is  often  more  or  less 
amphoric.  There  is  also  a  great  increase  in 
the  sense  of  resistance,  but  neither  the  dul- 
ness  nor  the  resistance  is  so  marked  as  in 
2:>leural  effusion.  In  basic  disease,  percussion 
under  the  clavicle  often  yields  a  distinctly 
amphoric  note,  whilst  the  lower  portions  of 

1  This  sound  is  well  illustrated  by  that  emitted 
in  the  crackling  of  bubbles  in  a  viscid  liquid  such 
as  beer  poured  into  a  glass.  The  sound  may  be 
explained  by  supposing  that  a  thin  layer  of  the 
viscid  fluid  is  drawn  across  the  orifice  of  the  air- 
vesicle  during  inspiration  to  form  an  operculum, 
which  is  immediately  ruptured. — Editob. 


the  chest  may  be  almost  absolutely  dull.  The 
auscultatory  sign  of  this  stage  is  bronchial 
breathing.  This  is  usually  remarkably  super- 
ficial, high-pitched,  and  metallic  in  quality 
(tubular  breathing).  Sometimes,  however,  it 
is  less  metallic  and  softer  (diffused  blowing 
— Walshe).  These  resjjiratory  phenomena, 
like  the  vocal  resonance  and  fremitus,  may 
be  absent  over  larger  or  smaller  areas  of  the 
consolidated  lung,  owing  to  the  obstruction 
of  the  bronchi  by  catarrhal  secretion.  The 
slight  pleurisy  which  constantly  accompanies 
the  pneumonia  is  rarely  susceptible  of  physi- 
cal demonstration  during  this  stage.  This  is 
probably  owing  to  the  immobility  of  the  sohd 
lung.  During  the  period  of  resolution,  as 
expansive  power  retm-ns,  friction-sounds  are 
occasionally  audible. 

Kesolution  usually  commences  in  those 
portions  of  the  lung  which  were  the  last  to 
become  consolidated.  The  most  important 
and  the  earliest  of  the  signs  of  resolution  is 
the  return  of  crejiitation.  The  crepitation, 
however,  differs  from  that  met  with  in  the 
earlier  stages  of  the  disease.  It  is  larger, 
coarser,  and  more  liquid  in  character — redux 
crepitation ;  and  its  liquid  character  gradually 
increases  until  it  may  become  distinctly 
bubbling.  When  resolution  is  very  rapid, 
redux  crepitation  may  be  absent  (Wilson 
Fox).  The  bronchial  breathing  now  loses 
its  metallic  ringing  quality ;  the  percussion- 
dulness  gradually  disappears  ;  and  the  re- 
spiration regains  to  a  great  extent  its  normal 
characters. 

The  commencement  of  resolution  and  of 
the  improvement  in  the  physical  signs  occa- 
sionally takes  place  coincidently  with  the  es- 
tablishment of  crisis ;  but  more  commonly  it 
is  not  observed  until  from  twenty-four  to 
forty-eight  hom-s  after  the  temperature  has 
reached  the  normal  standard.  The  time 
occupied  m  the  completion  of  resolution 
varies.  Sometimes  all  physical  signs  almost 
completely  disappear  in  twenty-foiu-  hours. 
Usually,  however,  resolution  is  less  rapid, 
and  marked  signs  of  consolidation  remain 
for  periods  varying  fi-om  two  or  three  days 
to  two  weeks.  A  slight  amoimt  of  dulness 
and  some  weakness  of  respiration  often  per- 
sist at  the  posterior  and  inferior  portions  of 
the  lung  for  even  stiU  longer  periods.  This 
is  especially  the  case  if  the  pneumonia  is 
complicated  with  pleurisy.  When  marked 
signs  of  consolidation  exist  after  the  third 
week,  there  always  exists  more  or  less  prob- 
ability that  the  pneumonic  process  may  be- 
come chronic. 

Course  and  Terminations. — The  symp- 
toms which  have  been  described  continue 
with  often  increasing  severity  ujj  to  about  the 
end  of  the  first  week,  sometimes  longer,  when 
there  is  usually  an  abrupt  subsidence  of  the 
pyrexia — crisis,  and  the  disease  generally 
terminates  inreroveri/.  In  other  eases  death 
occurs  either  before  or  after  the  crisis.  The 
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disease  may  also  terminate  in  gangrene  of  the 
lung ;  in  pulmonary  abscess ;  or  in  chronic 
jmeunionia.  These  several  modes  of  termi- 
nation must  be  considered  separately. 

Complete  recovery. — This  is  the  most  com- 
mon termination  of  pneumonia  in  young  and 
healthy  adults,  and  the  improvement  usually 
begins  with  the  crisis.  The  time  at  which 
this  crisis  takes  place,  as  indicated  by  the 
sudden  fall  of  temperature,  varies  from  the 
third  to  the  twelfth  day.  In  the  majority 
of  cases  it  is  on  the  fifth,  sixth,  or  seventh 
day  ;  occasionally  as  early  as  the  third  day  ; 
and  sometimes  it  is  prolonged  into  the  middle 
of  the  second  week. 

The  supervention  of  the  crisis  in  pneumonia 
is  sometimes  indicated  by  a  change  in  the 
pulse,  which  becomes  softer,  and  somewhat 
irregular  in  force  and  rhythm.  The  most 
marked  phenomenon  attending  it  is  the 
abrupt  fall  of  the  body  temperature.  This 
fall  usually  begins  late  in  the  afternoon  or 
evening;  and  the  temperature  very  often 
reaches  the  normal  standard  in  from  sixteen 
to  twenty-four  hom-s,  usually  within  forty- 
eight  hours  ;  the  morning  remission  and 
evening  exacerbation  occurring  during  the 
period  of  defervescence.  The  temperatiu:e 
not  infrequently  falls  1°  or  2°  F.  below  nor- 
mal, and  may  remain  so  for  two  or  three 
days.  Occasionally  a  marked  increase  in 
the  pyrexia  is  observed  immediately  before 
the  commencement  of  defervescence. 

With  the  fall  of  temperature  all  the  symp- 
toms rapidly  improve.  The  skin  becomes 
moist  and  often  perspires  profusely.  The 
amount  of  urine  increases.  The  respiration 
falls  in  frequency  ;  and,  to  a  less  extent,  the 
pulse.  The  cough  becomes  looser,  and  the 
expectoration  more  copious.  The  sputa  gra- 
dually lose  their  tenacity  and  rusty  colour, 
and  become  more  bronehitic  in  character; 
they  are  now  usually  mingled  with  more  or 
less  black  pigment.  An  improvement  in  the 
physical  signs  is  sometimes  observed  at  the 
same  time ;  more  commonly,  however,  this 
does  not  take  place  till  one  or  two  days  later. 
The  patient  often  falls  into  a  deep  sleep,  and  on 
waking,  with  the  exception  of  great  weakness, 
declares  himself  pretty  well,  and  begins  to  ask 
for  food.  In  some  cases,  however,  the  amount 
of  prostration  following  the  crisis  is  so  great 
that  the  return  to  health  is  more  gradual ; 
and  a  condition  of  collapse  may  ensue,  which 
often  terminates  in  death.  There  is  a  liability 
to  diarrhoea  at  this  period  which  it  is  all-im- 
portant to  bear  in  mind. 

In  the  majority  of  cases  pneumonia 
terminates  abruptly  in  the  manner  above 
described.  Sometimes,  however,  the  tem- 
perature falls  more  gradually — by  lysis ;  and 
recovery  is  more  protracted.  Defervescence 
may  not  be  complete  till  the  end  of  the 
second  week.  The  critical  faU  of  tempera- 
ture is  occasionally  interrupted  by  more  or 
less  marked  exacerbations,  due  either  to  the 


implication  of  fresh  portions  of  the  lung,  or 
to  the  supervention  of  one  of  the  complica- 
tions to  be  hereafter  alluded  to. 

In  some  cases,  after  the  occurrence  of 
crisis,  there  is  a  slight  return  of  fever  of  a 
hectic  type.  This  irregular  fever,  which  may 
last  from  three  or  four  days  to  a  fortnight, 
is  probably  due  to  the  contamination  of  the 
blood  by  the  absorbed  pneumonic  products 
(Parkes).  Lastly,  a  distinct  relapse  may  occmr 
after  the  completion  of  crisis  ;  but  the  relapse 
is  in  most  cases  shorter  and  less  severe  than 
the  primary  attack. 

Death. — When  pneumonia  terminates 
fatally,  it  usually  does  so  towards  the  end 
of  the  first,  or  quite  at  the  beginning  of  the 
second  week,  and  often  after  crisis.  Death 
is  commonly  due  mainly  to  failure  of  cardiac 
power,  and  partly  to  apnoea.  Apncea  is  the 
least  important  element  in  the  causation  of 
dissolution.  The  danger  from  it  increases 
with  the  extent  of  lung  involved,  and  it  is 
consequently  usually  greater  in  double  than 
in  unilateral  disease.  Failure  of  cardiac 
power  is  undoubtedly  the  most  important 
means  by  which  pneumonia  destroys  life. 
There  are  several  conditions  in  the  disease 
which  tend  to  damage  the  contractile  power 
of  the  heart.  First  and  foremost  of  these  is 
that  damage  to  the  tissues  generally  which 
occurs  in  all  acute  febrile,  and  especially  in 
acute  infective,  diseases.  This  damage  is 
prominent  in  pneumonia,  which,  although  a 
disease  of  short  duration,  is  severe  whilst  it 
lasts.  Then,  again,  the  condition  of  the  lung 
\  itself  constitutes  another  element  tending  to 
damage  the  contractile  power  of  the  heart, 
:  and  especially  of  the  right  ventricle  (Juer- 
'  gensen).  The  lung- consolidation  not  only 
]  presents  more  or  less  obstruction  to  the  pul- 
monary circulation,  and  hence  necessitates 
increased  action  on  the  part  of  the  right 
1  ventricle ;  but,  owing  to  the  diminished  re- 
'  spiratory  surface,  this  ventricle  is  obliged  to 
do  more  work  in  order  that  the  proper 
interchange  of  gases  may  be  effected  in  the 
lungs. 

Such  being  the  modes  by  which  pneumonia 
tends  to  destroy  life,  it  will  be  readily  under- 
stood that  the  earliest  and  most  important 
signs  of  unfavourable  augury  are  on  the  side 
of  the  circulation.  The  pulse  becomes  more 
frequent,  small,  irregular,  and  often  dicro- 
tous.  The  frequency  of  the  respiration,  the 
dyspnoea,  and  the  cyanosis  increase.  The 
cough  becomes  feeble  and  ineffectual.  Owing 
to  the  engorgement  and  failure  of  power 
of  the  right  ventricle,  general  pulmonary 
oedema  usually  supervenes,  so  that  moist 
rales  are  audible  at  both  bases.  The  ex- 
tremities become  cold,  and  there  is  often 
profuse  perspiration.  The  mind  wanders, 
and  a  condition  of  partial  coma  supervenes 
before  the  close.  In  some  cases  a  rapid  rise 
of  temperature  takes  place  before  the  fatal 
termination,  whilst  in  others  there  may  be 
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a  considerable  fall  in  the  thermometer.  In 
those  exceptional  cases  in  which  pneumonia 
tends  to  become  more  or  less  chronic,  death 
may  occm-  during  the  third  or  fourth  week. 
Death  may  also  result  from  the  complica- 
tions. 

Gangrene. — This  is  quite  rare.  It  is  most 
common  in  chronic  drunkards,  and  in  those 
of  debilitated  constitution.  Its  occurrence 
appears  to  be  due  partly  to  blocking  of  vessels, 
and  partly  to  the  influence  of  septic  inflam- 
matory products.  It  is  usually  limited  to  a 
smaU  area  of  the  pneumonic  lung;  and  is 
either  diffuse,  or  becomes  limited  by  a  zone 
of  inflamed  tissue.  It  commonly  supervenes 
late  in  the  disease ;  and  the  most  reUable 
signs  of  its  occurrence  are  marked  foetor  of 
the  breath  and  the  expectoration,  and  great 
prostration.  Portions  of  Imig-tissue  are  occa- 
sionally found  in  the  spiita.  Gangrene  is 
almost  invariably,  but  not  necessarily,  fatal. 
See  Lungs,  Gangi-ene  of. 

Abscess. — This  is  also  very  rare.  See 
Lungs,  Abscess  of. 

Chronic  pneumonia. — Acute  pneumonia 
in  very  exceptional  cases  becomes  chronic, 
and  leads  to  induration  of  the  lung. 

Varieties. — The  clinical  phenomena  of 
pneimionia  are  occasionally  somewhat  differ- 
ent from  those  which  have  been  described. 
Variations  are  met  with  resulting  from 
differences  in  the  individual,  and  in  the 
setiological  factors  concerned  in  the  disease. 
The  following  varieties  must  be  alluded  to : — 

(a)  Latent  pneumonia. — Pneumonia  has 
been  termed  latent  when  the  characteristic 
symptoms  of  the  disease  are  absent,  or  but 
little  pronomiced  ;  or  when  they  are  masked  { 
by  some  other  clinical  phenomena.  It  is 
in  the  pneiimonia  of  the  aged  that  marked 
latency  is  so  often  observed.  Here  invasion 
may  be  unattended  by  rigor  or  other  pro- 
minent symptoms.  The  elevation  of  tem- 
perature is  much  less  than  in  adults.  Cough, 
expectoration,  pain,  and  dyspnoea  may  be 
completely  wanting.  If  cough  be  present, 
the  sputa  often  do  not  present  the  rusty 
tinge,  but  are  simply  transparent  or  muco- 
purident.  Slight  pyrexia,  with  some  increased 
frxMjuency  of  breathing  and  prostration,  may 
be  the  only  symptoms  present.  This  latent 
course  of  pneumonia  it  is  important  to  bear 
in  mmd,  as  it  indicates  the  necessity  of 
making  a  most  careful  physical  examination 
of  the  chest  in  all  febrile  illnesses  of  the 
aged.  In  the  pneumonia  of  drunkards  and 
of  young  children,  also,  the  accompanying 
nervous  phenomena  may  be  so  prominent 
as  to  mask  the  nature  of  the  disease. 

(5)  Asthenic  (typhoid)  pneumonia. — When 
pneumonia  occurs  in  those  who  are  debili- 
tated by  previous  disease,  by  the  abuse  of 
alcohol,  by  an;e,  by  privation,  or  other  causes, 
the  phenomena  of  invasion  are  usually  not  j 
pronounced,  and  symptoms  of  intense  pro- 
stration occur  early.    In  many  respects  the 


course  of  the  disease  closely  resembles  that 
which  has  been  just  described  as  so  common 
in  the  aged.  Tire  initial  rigor  and  pain  in 
the  side  are  often  observed  ;  but  cough  is 
slight ;  and  the  expectoration,  instead  of  the 
rusty-brown  tint,  may  present  a  dirty-brown 
or  prime-juice  appearance.  Various  symp- 
toms of  an  asthenic  type  soon  become  pro- 
minent ;  the  most  important  of  which  are 
low  delirium,  alternating  with  stupor  ;  tre- 
mors ;  and  paralysis  of  the  sphincters.  The 
tongue  is  brown  and  dry;  sordes  form  on  the 
teeth ;  the  pulse  is  exceedingly  rapid  and 
feeble;  and  there  are  often  slight  jaundice  and 
albuminuria.  Death  usually  supervenes  some 
time  during  the  second  week  of  the  disease. 
After  death  the  hmg  is  usually  found  to  be 
less  firmly  consolidated  and  less  granular 
than  in  sthenic  forms  of  pneumonia.  The 
stage  of  grey  hepatisation  in  some  cases  is 
exceedingly  advanced,  constituting  what  has 
been  termed  '  suppuration  '  of  the  lung 
(Sturges). 

(c)  Intermittent  pneumonia. — An  inter- 
mittent variety  of  pneumonia  is  sometimes 
met  with  in  malarial  districts,  wliich  appears 
to  be  one  of  the  results  of  malarial  infection. 
According  to  Grisolle,  it  occurs  in  intermittent 
and  remittent  forms.  The  former  is  charac- 
terised mainly  by  the  complete  intermissions 
which  occur  in  the  pyrexia.  The  temperature 
falls  suddenly  at  the  end  of  twenty-four 
hours ;  profuse  sweating  occurs ;  and  the 
physical  signs  of  the  pneumonia  almost  en- 
tirely disappear.  A  return  of  the  pyrexia 
and  physical  signs  takes  place  at  the  expira- 
tion of  twenty-four  or  forty-eight  hours, 
followed  by  another  intermission,  and  this 
by  a  third  or  fourth,  the  disease  presenting 
either  a  quotidian  or  a  tertian  type.  Both 
hmgs  are  liable  to  be  involved.  In  the  re- 
mittent form  there  is  a  much  less  complete 
disappearance  of  the  physical  signs  during 
the  remission. 

[d)  Pythogenic  xyneximonia. — This  term  has 
been  applied  to  certain  cases  of  pneumonia, 
in  which  sewer-gas  emanations  appear  to  be 
concerned  in  the  causation  of  the  disease. 
Such  cases  are  said  to  be  characterised  by 
a  more  prolonged  and  fluctuating  pyrexia 
(Douglas  Powell).  Some  of  the  cases  thus 
described  are  probably  pyemic. 

Complications.  —  Pleurisy.  —  Pleurisy  of 
slight  intensity,  and  unaccompanied  by 
effusion,  is,  as  already  stated,  almost  invari- 
ably met  with  in  pneumonia  over  those  por- 
tions of  the  limg  which  are  consolidated. 
This  is  natural  to  the  disease,  and  cannot 
be  regarded  as  a  complication.  Pleiu-isy  of 
greater  intensity,  and  attended  by  effusion, 
occurs  in  from  5  to  15  per  cent,  of  the 
cases.  Signs  of  effusion  are  not  iisually  dis- 
coverable before  the  third  or  foiu-th  day  of 
the  disease.  The  amount  of  liquid  varies 
with  the  extent  of  the  lung-consolidation. 
When  this  is  considerable,  involving  nearly 
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the  whole  lung,  there  is  but  little  room  for 
effusion.  The  supervention  of  pleurisy  does 
not  commonly  materially  modify  the  course 
of  the  disease.  It  may,  however,  protract 
the  period  of  defervescence.  Its  influence  in 
interfering  with  the  disappearance  of  the 
physical  signs  has  been  already  alluded  to. 
"When  pleurisy  occurs  on  the  side  opposite 
to  the  pneumonia  it  constitutes  a  more 
dangerous  complication. 

Bronchitis. — This  is  also  a  common  com- 
plication, especially  in  the  aged  and  in  young 
children.  Many  cases,  however,  which  have 
been  described  as  pneumonia,  associated  with 
bronchitis,  have  doubtless  been  cases  of 
broncho-pneumonia.  The  bronchitis  almost 
invariably  affects  both  lungs.  Its  superven- 
tion is  attended  by  an  increase  in  the  cough 
and  in  the  amount  of  expectoration.  When 
it  involves  the  smaller  tubes  it  constitutes  a 
serious  complication. 

Pericarditis. — This  is  much  less  frequent. 
It  may  result  from  the  direct  extension  of 
the  inflammatory  process  from  the  pleura. 
"When  extensive,  it  is  a  grave  complication, 
and  greatly  increases  the  mortality. 

Jaundice. — A  slight  yellowish  tinge  of  the 
conjunctiva,  and  even  of  the  skin,  is  not  in- 
frequent in  pneumonia,  and  has  no  clinical 
significance.  It  is  probably  in  most  cases 
owing  to  the  congestion  of  the  liver  which 
results  from  the  impeded  pulmonary  circu- 
lation— the  distended  portal  veins  pressing 
upon  the  bUe-ducts.  Much  more  extensive 
jaundice  is  also  occasionally  met  with,  which 
appears  usually  to  be  due  to  duodenal  catarrh, 
and  is  attended  by  gastric  symptoms.  In 
other  cases,  especially  in  asthenic  forms  of 
the  disease,  a  non-obstructive  jaundice  some- 
times occurs,  resulting  from  changes  in  the 
red  blood-corpuscles.  This  is  commonly 
associated  with  nervous  symptoms,  such  as 
stupor,  delirium,  and  a  tendency  to  collapse, 
which  are  of  grave  prognostic  import.  See 
Jaundice. 

Parotitis. — This  is  a  very  rare  and  exceed- 
ingly serious  complication.  According  to 
Grisolle,  it  is  usually  unilateral ;  the  inflam- 
matory process  is  very  acute ;  and  commonly 
leads  to  suppuration  or  gangrene. 

Diagnosis. — The  diagnosis  of  pneumonia, 
usually  easy,  is  sometimes  attended  with 
difficulty.  Although  it  cannot  be  made  with 
absolute  certainty  prior  to  the  appearance  of 
physical  signs  of  pulmonary  consolidation, 
in  the  majority  of  cases  a  very  confident 
opinion  can  be  formed  as  to  the  nature  of 
the  illness  in  the  earliest  stages,  before  such 
signs  are  discoverable.  The  phenomena 
which  are  of  the  most  diagnostic  value  at 
this  early  stage  of  the  disease  are  the  pyrexia, 
the  altered  pulse-respiration  ratio,  the  pain 
in  the  side,  and  the  cough.  The  sudden  and 
rapid  rise  of  the  bodily  temperature,  which 
usually  reaches  its  maximum  in  forty-eight 
hours,  is  very  characteristic ;  such  a  rapid 


attainment  and  maintenance  of  a  high  tem- 
perature being  perhaps  more  common  in 
pneumonia  than  in  any  other  disease  (Wilson 
Fox).  Of  the  other  symptoms,  the  increased 
frequency  of  respiration,  and  especially  the 
alteration  in  the  pulse-respiration  ratio,  are 
of  the  most  valuable  diagnostic  import. 
When  physical  signs  of  pulmonary  consoli- 
dation are  discoverable,  which  they  usually 
are  within  forty-eight  hours,  the  diagnosis 
becomes  certain. 

Difficulties  in  diagnosis  may  arise  in  those 
cases  in  which  the  local  process  in  its  earlier 
stages  is  deeply  seated.  Here,  characteristic 
physical  signs  may  be  wanting  for  four  or 
five  days,  during  which  time  some  doubt  may 
exist  as  to  the  nature  of  the  disease.  In  the 
aged  the  disease  so  often  runs  a  latent  course, 
that  its  existence  may  be  easily  overlooked 
unless  a  careful  examination  be  made  of  the 
chest.  Then,  again,  in  the  intemperate  its 
nature  may  be  masked  by  delirium  and  other 
nervous  symptoms. 

The  diagnosis  of  pneumonia  from  other 
diseases  of  the  lungs  is  rarely  difficult.  The 
disease  with  which  it  is  most  liable  to  be  con- 
founded is  pleurisy ;  and  when  a  pleural 
effusion  complicates  pneumonia,  some  care 
may  be  required  to  avoid  error.  In  pleurisy, 
however,  there  is  not,  as  a  rule,  such  a  sudden 
and  rapid  attainment  of  a  high  temperature 
as  in  pneumonia ;  and  when  effusion  has 
taken  place,  the  physical  signs  are  in  most 
cases  sufficiently  distinctive.  In  pleural 
effusion  the  displacement  of  the  heart ;  the 
absolute  dulness  and  sense  of  resistance  on 
percussion ;  the  weak  and  distant  character 
of  the  respiration  ;  and  the  diminished  vocal 
fremitus  and  resonance,  contrast  with  the 
signs  of  pulmonary  consolidation. 

Another  disease  with  which  pneumonia 
may  be  confomided  is  that  somewhat  rare 
form  of  very  acute  phthisis,  in  which  a  large 
area  of  the  lung  becomes  rapidly  consolidated 
— the  consolidation  being  often  in  the  main 
indistinguishable  histologically  from  that  met 
with  in  pneiunonia.  Here,  however,  although 
the  whole  lung  may  be  involved,  the  disease 
usually  commences  in  the  upper  lobes,  so  that 
abnormal  physical  signs  are  more  marked 
at  the  apex.  The  onset  of  the  disease  also  is 
commonly  much  less  sudden,  and  its  course  is 
more  protracted.  Then,  again,  the  rapid  con- 
solidation of  the  lower  portions  of  the  lungs, 
which  sometimes  supervenes  in  more  chronic 
forms  of  phthisis,  might  be  mistaken  for  the 
consolidation  of  acute  pneumonia ;  but  the 
history  of  the  case,  a  careful  examination  of 
the  upper  lobes  of  the  lungs,  the  irregular 
course  of  the  pyrexia,  and  the  protracted 
duration  of  the  disease,  will  Easily  serve  to 
distinguish  them.  It  may  be  stated  generally 
that,  in  all  acute  consolidations  of  the  lung, 
a  protracted  course  of  the  pyrexia,  and  the 
occurrence  of  marked  exacerbations  and  of 
remissions  of  the  fever  at  irregular  intervals, 
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afford  grounds  for  the  supposition  that  the 
consolidation  is  tuberculous. 

The  diagnosis  of  pneumonia  from  broncho- 
pneimionia  and  collapse  of  the  lung  will  be 
considered  when  treating  of  broncho-pneu- 
monia.   See  C.  Broncho-Pneumonia. 

Prognosis. — The  mortality  from  pneu- 
monia varies  at  different  periods,  the  disease 
bemg  more  fatal  in  some  years  than  in  others. 
This  is  probably  partly  owing  to  variations  in 
what  is  called  '  epidemic  influence.' 

Of  all  the  circumstances  which  influence 
the  prognosis  of  pneumonia,  that  which  is 
perhaps  the  most  important  is  the  state  of 
the  general  health.  In  those  whose  vitality 
has  been  damaged  by  previous  disease,  by 
privation,  or  by  their  mode  of  life,  pneumonia 
is  exceedingly  dangerous.  The  prognosis  is, 
however,  especially  grave  in  those  injured 
by  the  long-continued  abuse  of  alcohol,  the 
mortahty  being,  according  to  Huss,  from  20 
to  25  per  cent. 

Of  equal  importance  is  the  age.  In  healthy 
children  the  mortahty  from  pneumonia  is 
comparatively  small.  The  fatality  formerly 
ascribed  to  the  disease  at  this  period  of  life 
was  probably  owing  in  great  measure  to  the 
inclusion  of  cases  of  broncho-pneumonia  in 
the  statistics ;  the  latter  disease  being  ex- 
ceedingly fatal.  Healthy  young  adults  rarely 
die ;  after  the  age  of  thirty  the  mortality 
increases  considerably  ;  and  in  the  old  pneu- 
monia is  an  exceedingly  fatal  disease. 

Pneumonia  is  more  fatal  in  females  than  in 
males,  the  mortality  being  in  the  proportion 
of  three  to  two.  Pregnancy  renders  the 
disease  more  dangerous. 

The  danger  of  pneumonia  increases  some- 
what with  the  extent  of  lung  implicated.  It 
is,  however,  the  impUcation  of  both  lungs 
which  renders  the  prognosis  especially  grave. 
With  regard  to  the  situation  of  the  consolida- 
tion it  may,  perhaps,  be  stated  generally  that 
pneumonias  commencing  in  the  upper  lobes 
are  rather  more  serious  than  basic  disease. 
The  gradual  extension  of  the  consolidation 
late  in  the  disease,  and  the  spreading  of  the 
inflammatory  process  from  one  centre  to 
another,  constitute  elements  of  gravity. 
When  resolution  is  much  protracted,  the  fact 
that  the  disease  in  very  exceptional  cases  ter- 
minates in  an  indurative  consolidation  of  the 
lung  is  not  to  be  forgotten. 

The  mortality  of  pneumonia  is  greatly 
increased  by  the  existence  of  complications. 
The  prognostic  importance  of  these  has 
already  been  considered. 

Of  individual  symptoms,  the  pulse  is  of  chief 
importance.  A  pulse  which  in  the  adult  is  per- 
sistently over  120,  and  in  the  child  over  140, 
is  of  grave  significance.  Marked  irregularity 
in  force  and  rhythm  is  also  unfavourable, 
■especially  in  the  young.  Dicrotism  may 
occur  temporarily  in  quite  favourable  cases, 
but  if  it  persists  it  indicates  danger.  The 
variations  in  respiration  are  of  less  import. 


j  An  extreme  quickness  of  breathing,  marked 
dyspnoea,  and  cyanosis  are  not  uncommon  in 
cases  which  terminate  in  recovery ;  at  the 
same  time,  such  symptoms  must  have  more 
or  less  imfavourable  significance.  Sputa  of 
a  dark  prune-juice  colour  are  of  somewhat 
evU  augury  ;  as  is  also  an  abundant  liquid 
puriform  expectoration.  The  indications  from 
the  pyrexia  axe  of  less  prognostic  value  in  pneu- 
monia than  in  most  other  acute  diseases.  A 
temperature  of  105°  or  106°  F.  does  not  in 
itself  indicate  danger.    Greater  elevation  is 

I  grave.  In  many  fatal  cases  the  temperatm-e 
never  attains  102°.     The  significance  of  a 

,  protracted  defervescence  has  already  been 
alluded   to.     On  the  side  of  the  nervous 

[  system,  it  is  to  be  remembered  that  slight 
delirium  is  not  micommon ;  but  when  it  is 
marked,  and  especially  when  it  occurs  late 
in  the  disease,  it  is  most  grave.  It  is  of 
greater  significance  in  adults  than  in  chil- 
dren. Tremors  and  a  tendency  to  coma  are 
also  iinfavourable.  A  dry,  brown  tongue  is 
imfavourable,  especially  when  associated  with 
only  a  moderate  degree  of  pyrexia.  Gastric 
catarrh  and  diarrhcea  add  to  the  danger  ;  and 

j  the  liability  to  diarrhcea  at  the  period  of 
crisis,  and  the  frequency  with  which  it  then 
endangers  life,  should  be  ever  remembered. 

!  A  slight  amount  of  jaundice  is  not  of  bad  im- 
port. The  pre-existence  of  albuminiu-ia,  or 
the  appearance  of  albumen  in  the  mine  early 
in  the  disease,  is  very  unfavourable. 

Treatment. — In  considering  the  treatment 
of  pneumonia,  it  is  of  the  utmost  importance 
to  bear  in  mind  the  true  natixre  of  the  disease. 
All  rational  and  successful  therapeutics  must 
be  based  upon  the  recognition  of  the  fact 
that  it  is  not  simply  a  local  affection  of  the 
lung  which  we  wish  to  influence.  The 
'  heroic  '  methods  of  treatment  by  venesec- 

,  tion,  tartar  emetic,  &c.,  so  much  in  vogue  in 
the  past,  had  for  their  object  the  controlling 

,  or  cutting  short  of  a  simple  pulmonary  iu- 

'  flammation ;  hence  the  unfavourable  results 
which  attended  them.  As  these  methods 
have  been  abandoned,  and  there  has  existed 
a  more  correct  appreciation  of  the  pathology 
of  the  disease,  the  mortality  attending  pneu- 
monia has  diminished. 

When  discussing  the  pathology  of  pneu- 
monia, reasons  were  adduced  for  the  belief 
that  it  owes  its  origin  to  a  specific  cause. 
Whether  this  be  so  or  no,  the  disease  is  so 
closely  allied  to  the  specific  fevers  that,  in 
attempting  to  influence  its  com'se  by  treat- 
ment, we  must  be  giiided  by  the  same  general 
principles.  As  in  these  fevers,  om-  object 
must  be  to  endeavoiu"  to  conduct  the  pneu- 
monia to  a  favourable  termination.  We  can- 
not arrest  its  progress,  but  we  can  often  do 
very  much  both  to  maintain  the  strength  of 
the  patient,  and  to  modify  those  elements  in 
the  disease  which  tend  to  destroy  life. 

The  modes  by  which  pneimionia  tends  to 

1  destroy  life  have  been  already  considered — 
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that  damage  to  the  tissues  generally  which 
obtains  in  aU  acute  specific  diseases,  and 
interference  with  the  respiratory  function 
due  to  the  lung-consolidation.  Of  these,  the 
former  is  much  the  more  important,  and 
impaired  cardiac  power  is  its  most  serious 
consequence.  The  natural  course  of  the 
disease  is  also  to  be  remembered.  In  the 
strong  and  robust,  pneumonia  usually  termi- 
nates in  health.  It  is  in  those  who  are 
debilitated  by  age,  privation,  mode  of  life, 
abuse  of  alcohol,  or  pre-existing  disease, 
that  such  great  mortality  attends  it.  It  is  a 
question  of  the  intensity  of  the  disease  on 
the  one  hand,  and  of  the  resisting  power 
of  the  individual  on  the  other.  Such  con- 
siderations as  these  indicate  the  importance 
not  only  of  doing  all  that  is  possible  to 
husband  and  support  the  strength  of  the 
patient,  but  also  of  not  interfering  too  actively 
with  the  disease,  unless  circumstances  arise 
which,  if  iminfluenced  by  treatment,  would 
tend  to  prove  rapidly  fatal. 

Such  being  the  general  principles  which 
should  guide  us  in  the  treatment  of  acute 
pneumonia,  the  manner  in  which  they  are 
to  be  best  carried  out  may  now  be  indicated. 

Everything  should  be  done  to  husband  the 
strength  of  the  patient,  and  the  services  of  an 
efficient  nurse  are  aU-important  towards  the 
attainment  of  this  object.  Perfect  rest  must 
be  enjoined,  and  all  unnecessary  speaking  be 
forbidden.  The  patient  should  be  kept  in  bed. 
The  room  should  be  large  and  airy ;  and  the 
temperature  about  60°  to  62°  F.  It  should 
be  well-ventilated :  a  plentiful  supply  of  fresh 
air  is  most  important,  and,  although  due  care 
should  be  exercised  in  the  ventilation,  there 
is  not  the  same  necessity  to  keep  the  patient 
scrupulously  protected  from  draughts  as  in 
the  treatment  of  acute  bronchitis. 

The  diet  should  be  carefuUy  regulated, 
nutritious,  and  easily  digestible,  consisting 
of  milk,  milk  with  egg,  beef-tea,  mutton  or 
chicken  broth,  meat-essences,  and  such-like 
articles,  given  in  varying  quantities  and  at 
varying  intervals,  according  to  the  condition 
of  the  patient.  With  the  object  of  stimulat- 
ing the  secretion  of  saliva  and  promoting  the 
appetite,  it  is  well  to  keep  the  mouth  cleansed 
with  glycerine  and  lemon-juice.  Some  acid 
and  bitter  drink,  as  one  made  with  hydro- 
chloric acid  and  orange-peel,  may  also  be 
given. 

If  in  the  earliest  stage  of  pneumonia  there 
is  great  constipation,  loaded  tongue,  nausea, 
or  other  gastric  symptoms,  the  administration 
of  a  small  dose  of  calomel,  or  of  blue  pill  and 
colocynth,  is  often  followed  by  marked  im- 
provement, both  in  the  power  to  take  food, 
and  in  the  general  condition  of  the  patient. 
The  exhibition  of  purgatives,  however,  re- 
quires great  care,  as  they  occasionally  set  up 
a  catarrhal  condition  of  the  intestine,  and 
consequent  diarrhoea,  which  may  prove  more 
or  less  persistent.   It  is  important,  therefore, 


except  in  such  cases  as  those  above  indicated 
to  procure  all  necessary  evacuation  of  the 
bowels,  by  a  smaU  dose  either  of  castor  oil, 
or  of  colocynth  and  hyoscyamus,  or  by  simple 
enemata.  With  the  object  of  promoting 
elimination  by  the  skin  and  kidneys,  some 
solution  of  acetate  of  ammonium  with  citrate 
of  potassium  may  usually  be  prescribed  with 
advantage  in  the  earlier  stages  of  the  illness. 

There  are  two  circumstances  which  often 
tend  greatly  to  interfere  with  the  satisfactory 
progress  of  pneumonia — the  pain  in  the  side, 
and  the  cough.  The  former  of  these  may 
usually  be  relieved  by  the  application  of  large 
hot  linseed  poultices,  or  of  hot  fomentations, 
to  the  side.  These  must  be  frequently 
changed,  and  great  care  should  be  exercised 
in  their  renewal  not  to  disturb  or  incon- 
venience the  patient.  If  these  means  do  not 
succeed,  a  small  blister  2  by  2  inches,  or  three 
or  four  leeches,  may  be  applied  to  the  seat 
of  the  pain,  and  the  hot  apj)lications  then 
renewed.  In  exceptional  cases  small  doses 
of  morphine  hypodermicaUy  may  be  neces- 
sary to  relieve  this  symptom.  The  influence 
of  the  external  application  of  cold  will  be 
alluded  to  subsequently.  Cough  is  not  usually 
a  troublesome  symptom,  and,  unless  it  greatly 
disturbs  the  patient,  it  is  better  not  to  inter- 
fere with  it.  If  necessary,  a  linctus,  contain- 
ing from  two  to  four  minims  of  solution  of 
hydrochlorate  of  morphine,  with  a  similar 
qiiantity  of  spirit  of  chloroform,  and  ipecacu- 
anha wine,  given  occasionally,  is  often  bene- 
ficial. By  means  of  the  treatment  above 
indicated,  and  by  keeping  the  room  quiet 
and  darkened,  the  patient  wiU  often  procure 
a  sufficient  amount  of  sleep.  This  can  very 
frequently  be  promoted  by  carefully  sponging 
the  whole  surface  of  the  body,  a  portion  at  a 
time,  with  tepid  or  cold  water,  the  last  thing 
at  night.  Should  it  be  necessary,  some  hyp- 
notic must  also  be  administered,  but  with 
great  caution,  so  as  not  to  interfere  with  free- 
dom of  expectoration ;  and  it  should  only  be 
had  recourse  to  when  other  means  have 
failed,  and  in  the  absence  of  contra-indica- 
tions.  Hyoscyamiis  and  bromide  of  potas- 
sium may  be  safely  used  for  this  purpose ; 
and,  should  these  fail,  opium  may  be  given. 
This  should  be  prescribed  in  a  sufficiently 
large  dose  to  ensure  sleep,  and  is  best  ad- 
ministered hypodermicaUy,  as  acetate  of 
morphine.  Chloral  hydrate  is  usually  contra- 
indicated,  on  accoimt  of  its  depressing  effect 
upon  the  circulation. 

A  large  number  of  cases  of  pneumonia 
terminate  in  health  without  the  necessity  of 
any  further  interference  on  the  part  of  the 
physician  than  has  been  described.  Fre- 
quently, on  the  other  hand,  circumstances 
arise  indicative  of  danger,  which  require  to 
be  met  by  more  active  treatment.  In  those 
whose  vitahty  is  impaired  by  age,  habits, 
or  other  causes,  and  in  whom  prognosis 
is  less  favourable,  special  care  and  watch- 
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fulness  should  be  exercised  in  anticipation 
of  any  iinfavonrable  symptoms.  The  chief 
source  of  danger,  as  already  stated,  is  failure 
of  cardiac  power,  and  consequently  all  symp- 
toms of  such  failure  must  be  carefully  watched 
for. 

Any  sign  of  cardiac  failure  will  in  the  first 
place  suggest  the  advisability  of  administering 
alcohol.  The  exhibition  of  small  quantities 
•of  wine  with  food  is  sometimes  useful  in 
stiiBulating  the  appetite  and  assisting  diges- 
tion, in  cases  where  there  are  no  symptoms 
of  asthenia ;  but  when  such  symptoms  arise, 
alcohol  must  be  employed  in  larger  quanti- 
ties. It  may  be  stated  generally  that  a  pulse 
of  over  120  calls  for  the  employment  of 
stimulants.  Brandy  appears  in  most  cases 
to  answer  best.  The  amount  administered 
must  depend  upon  its  effects  ;  and  although 
in  most  cases  from  four  to  eight  ounces  in  I 
the  twenty-four  hours  will  be  sufficient,  if 
the  asthenia  persist  it  must  be  given  in 
much  larger  quantities.  The  disease  is  one 
of  comparatively  short  dm'ation,  and  there  is 
perhaps  no  other  acute  illness  in  which  the 
free  exhibition  of  alcohol,  when  indicated,  is 
more  likely  to  be  advantageous.  Bai'k  and 
ammonia  are  in  some  cases  useful  in  addition  ; 
to  the  alcohol ;  and  digitalis  in  medium  doses, 
as  a  means  of  maintaining  the  heart  and  cir- 
culation, is  often  of  imdoubted  value. 

In  the  treatment  of  failure  of  cardiac 
power,  however,  it  is  important  to  attempt  to 
modify,  as  far  as  possible,  those  conditions 
upon  which  such  failure  principally  depends. 
The  most  important  of  these  probably  is  the 
pyrexia. 

The  remedies  formerly  employed  with  the 
object  of  diminishing  pyrexia — aconite,  tartar 
emetic,  and  veratrum — have  such  a  depress- 
ing effect  upon  the  lieart  and  circulation  that 
their  use  has  long  been  abandoned.  The 
recent  antipyretics — antifebrin  and  antipyrin 
— are  open  to  the  same  objection,  and  they 
occasionally  cause  so  much  prostration  and 
collai^se  that  they  must  certainly  be  regarded 
as  dangerous  remedies,  and  as  requiring  great 
caution  in  their  employment.  Although  a 
much  more  extensive  experience  is  necessary, 
at  present  the  utility  of  these  di-ugs  in  the 
treatment  of  pneumonia  is  extremely  doubtful. 

A  remedy  of  much  greater  value  than  the 
preceding  is  quinine.  In  order,  however,  to 
produce  any  marked  influence  upon  the  py- 
rexia, this  drug  m\ist  be  given  in  doses  of 
from  twenty  to  thirty  grains ;  and  inasmuch 
as  even  such  large  doses  are  rarely  followed 
by  a  reduction  in  the  temperature  of  more 
than  1°  or  2°  F.,  and  are  apt  to  cause  nausea, 
vomiting,  and  other  unfavourable  symptoms, 
this  method  of  using  the  drug  is  not  gene- 
rally to  be  recommended.  It  is  in  smaller 
doses  of  three  to  five  grains  that  quinine  is 
of  undoubted  use.  Thus  given  tliree  or  four 
times  in  the  twenty-four  hom-s  (perhaps  best 
suspended  in  milk),  it  appears  to  steady  the 


nervous  system  and  sustain  the  patient,  al- 
though it  may  have  little  or  no  influence 
upon  the  temperature  chart. 

A  much  more  efficient  means  of  diminish- 
ing the  pyrexia  than  by  internal  remedies,  is 
by  the  external  application  of  cold.  This  re- 
duces temperature,  not  only  by  abstracting 
heat,  but  also  by  stimulating  the  nervous 
centres  concerned  in  the  regulation  and  con- 
trol of  heat-production  and  heat-loss ;  and 
its  adoption  in  some  form  is  in  most  cases 
useful. 

The  treatment  of  pneumonia  by  the  ex- 
ternal application  of  cold  has  been  much 
more  extensively  employed  in  Germany  than 
in  this  country.  The  application  of  fre- 
quently renewed  cold  wet  compresses  to  the 
chest  was  advocated  by  Niemeyer  twenty 
years  ago,  who  stated  that  in  the  majority  of 
cases  thus  treated,  pain,  dyspnoea,  and  py- 
rexial  symptoms  were  markedly  relieved, 
and  the  duration  of  the  disease  was  often 
shortened. 

The  use  of  the  cold  bath  is  advocated  by 
Juergensen  in  the  earlier  stages  of  the  disease, 
before  the  heart  has  become  enfeebled ;  but 
the  difficvilties  attending  such  treatment,  and 
the  prejudice  against  it  are  such,  that  much 
more  conclusive  evidence  of  its  utility  is 
necessary  before  its  adoption  is  to  be  recom- 
mended in  any  except,  perhaps,  those  quite 
exceptional  cases  in  which  the  temperature 
reaches  106°  or  107°  F.  (hyper-pyrexia). 

Sponging  the  whole  surface  of  the  body 
with  cold  or  tepid  water  has  already  been 
alluded  to  as  a  useful  means  of  promoting 
sleep.  This  is  an  easy  method  of  cooling  the 
patient,  and  may  often  be  practised  several 
times  a  day  with  distinct  advantage.  Packing 
in  a  wet  sheet — a  much  more  efficient  means 
— is  often  useful,  especiaUy  in  cases  attended 
with  prominent  nervoiis  symptoms. 

The  most  recent  method  of  treating  pneu- 
monia by  cold  is  by  the  application  of  an 
ice-bag  to  the  chest  over  the  inflamed  limg. 
This  treatment,  which  has  been  tested  espe- 
ciaUy by  Dr.  Lees,  is  not  only  a  very  efficient 
means  of  reducing  the  temperature,  but  it 
appears  also  to  control  the  limg-inflammation. 
Dr.  Lees  says  the  treatment  is  usually  plea- 
sant to  the  patient  ;  in  the  great  majority  of 
cases  a  remarkable  improvement  follows  the 
application  of  the  ice;  a  reduction  of  tempera- 
ture usually  occiu-s  at  once,  often  amount- 
ing to  3°  or  4°  F. ;  if  a  subsequent  rise 
occurs  it  usually  rapidly  yields  to  a  second 
application ;  and  the  improvement  is  not  con- 
fined to  a  mere  reduction  of  temperature,  but 
in  many  cases  there  is  an  arrest  in  the  de- 
velopment of  the  physical  signs.  The  results 
obtained  by  Dr.  Lees  justify  the  hope  that 
the  ice-bag,  used  with  proper  precautions, 
may  prove  a  valuable  aid  in  the  treatment  of 
pneumonia ;  and  it  is  certainly  deserving  of 
a  more  extended  trial. 

Although  failure  of  cardiac  power  is  the 
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chief  source  of  danger  in  pneumonia,  dyspnoea 
is  occasionally  a  most  grave  symptom,  espe- 
cially in  those  cases  in  which  both  lungs 
become  extensively  involved.  This  dyspnoea 
is  due  partly  to  the  lung-consolidation,  and 
partly  to  the  pyrexia ;  hence  it  will  be  only 
partially  relieved  by  anything  which  reduces 
the  temperature.  It  has  long  been  known 
that  the  dyspnoea  of  pneumonia  is  diminished 
temporarily  by  venesection,  and  at  the  present 
day  this  is  probably  the  only  symptom  in 
this  disease  for  the  relief  of  which  the  prac- 
tice of  bleeding  would  be  regarded  as  at  all 
justifiable.  In  considering  the  advisability  of 
removing  blood  in  those  cases  in  which  dys- 
pnoea constitutes  an  urgent  symptom,  it  must, 
however,  be  borne  in  mind  not  only  that  the 
relief  is  merely  temporary,  but  that  the  loss 
of  blood  must  tend  more  or  less  to  weaken 
the  patient,  and  hence  to  favour  that  con- 
dition of  asthenia  which  is  of  all  things  the 
most  to  be  feared.  Bleeding  is  certainly  only 
to  be  thought  of  when  the  dyspnoea  threatens 
life,  and  when  at  the  same  time  the  strength, 
as  indicated  by  the  pulse,  is  good;  and  it 
should  not  exceed  the  removal  of  eight  or  ten 
ounces  of  blood.  Such  cases  are  certainly 
not  common. 

Of  the  complications,  delirium  sometimes 
calls  for  treatment.  Active  delirium  is  not 
common  in  pneumonia,  except  in  those  who 
have  been  intemperate.  ^Vhen  marked,  it  is 
always  indicative  of  danger.  In  its  manage- 
ment the  practitioner  must  be  guided  by  the 
general  condition  of  the  patient ;  but,  speak-  j 
ing  generally,  it  calls  for  the  free  exhibition  of 
alcohol,  and  the  external  application  of  cold. 
Cold,  applied  in  some  of  the  ways  already 
indicated,  is  of  especial  value  in  these  cases, 
not  only  reducing  the  temperature,  but  quiet- 
ing the  patient  and  often  producing  refreshing 
sleep.  The  influence  of  an  experienced  nurse 
in  aU-important.  In  some  cases  it  may  be 
advisable  to  administer  an  opiate.  This 
should  only  be  done,  however,  as  a  last  re- 
source ;  and  when  there  is  marked  asthenia  it 
is  unadvisable.  The  opiate  should  be  given 
in  one  fall  dose  sufficient  to  procure  sleep. 
Morphine  administered  hypodermicaUy  is  the 
best  form  of  exhibiting  it. 

Of  the  management  of  other  complications 
occurring  in  the  course  of  pneumonia  there 
is  nothing  special  to  be  remarked  ;  they  must 
be  treated  on  general  principles.  The  exist- 
ence of  bronchial  catarrh  often  requires 
small  doses  of  ipecacuanha  with  carbonate  of 
ammonium  and  salines.  Diarrhoea  and  gas- 
tric symptoms  are  to  be  met  by  careful  diet- 
ing, chalk,  bismuth,  and,  if  necessary,  other 
astringent  remedies.  In  pneumonia,  as  in 
other  acute  diseases,  the  administration  of 
an  opiate  enema  is  an  efficient  and  safe 
means  of  checking  diarrhoea.  Pericarditis 
rarely  admits  of  any  special  interference. 

Convalescence. — During  the  period  which 
immediately  succeeds  the  crisis,  the  utmost 


care  is  required  to  support  the  patient,  and  to 
prevent  any  serious  amount  of  prostration, 
which  at  this  time  so  often  supervenes. 
Stimulants  are  usually  required  for  some 
days  after  the  temperature  has  attained  the 
normal  standard.  Convalescence  in  most 
cases  is  quickly  established.  Solid  diet  is 
soon  desired,  and  may  be  safely  given.  Tonics 
— such  as  quinine,  iron,  and  cod-liver  oil— 
and  change  of  air  are  useful  in  assisting  the 
restoration  to  health. 

B.  Secondary  Pneumonia. — Defini- 
I  TiON. — Secondary  pneumonia  is  an  inflam- 
!  mation  of  the  lung  occurring  in  those  who 
i  are  the  subjects  of  some  other  disease ;  the 
I  pneumonic  process  standing  in  more  or  less 
causal  relation  to  the  disease  in  the  course 
of  which  it  supervenes. 

Intercurrent  pneumonia.  —  Before  pro- 
ceeding to  consider  secondary  pneumonia  as 
thus  defined,  we  have  to  remark  that  or- 
dinary pneumonia  occasionally  occurs  in 
the  course  of  other  diseases  as  an  accidental 
complication.  Such  pneumonias  may  be 
termed  intercurrent,  and  they  are  to  be  dis- 
tinguished from  the  secondary  affections. 
They  usually  closely  resemble,  in  their  clinical 
features,  the  acute  disease  as  it  has  been 
already  described  ;  although  in  some  cases 
they  are  more  or  less  modified  by  the  disease 
in  the  course  of  which  they  supervene. 

Hypostatic  pneumonia. — There  is  also  a 
class  of  consolidations  of  the  lung  very  com- 
mon in  those  who  are  the  subjects  of  other 
diseases,  which  are  often  described  as  secon- 
dary pneumonias,  though  really  for  the  most 
part  non-inflammatory  in  their  nature ;  but 
they  may  be  conveniently  alluded  to  in  the 
present  article.  These  are  the  consolidations 
so  often  met  with  at  the  bases  and  more  de- 
pendent portions  of  the  lungs,  in  the  course 
of  both  chronic  and  acute  diseases,  and  also 
in  the  aged.  They  have  been  termed  hypo- 
static pneumonias,  and  consist,  in  the  main, 
of  collapse,  hyperaemia,  and  oedema  of  the 
lung-tissue,  resulting  from  weak  inspiratory 
power,  feeble  circulation,  and  gravitation. 
The  consoHdation  thus  mechanically  induced 
is  increased  by  more  or  less  exudation  of 
liquor  sanguinis  and  blood-corpuscles  into 
the  alveoli ;  which  exudation  is  due  to  the 
damage  to  the  walls  of  the  capillaries  caused 
by  the  blood-stasis.  There  is  also  some  swell- 
ing and  shedding  of  the  alveolar  epithe- 
lium. 

jEtiology. —  Secondary  pneumonias,  as 
already  stated,  bear  a  causal  relation  to  the 
disease  in  the  course  of  which  they  super- 
vene. They  would  seem  to  owe  their  origin 
almost  exclusively  to  some  abnormal  con- 
dition which  the  pre-existing  disease  has  in- 
duced. They  occur  in  the  course  of  many 
diseases,  and  sometimes  appear  to  constitute 
the  acute  affection  which  determines  dissolu- 
tion.   In  Bright's  disease  they  are  the  most 
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frequent.  Ordinary  pneumonia  may,  how- 
ever, occur  in  the  course  of  Bright's  disease. 

Anatomicai,  Characters. — The  changes 
occurring  in  the  hmg  in  secondary  pneu- 
monia are,  for  the  most  part,  precisely  similar 
to  those  of  the  acute  primary  disease.  In 
many  cases,  however,  the  consohdation  is  less 
dense;  and  ejiithelial  changes  sometimes  con- 
stitute a  more  prominent  feature  in  the  pro- 
cess. The  pleura  is  usually  implicated,  but 
not  so  invariably  so  as  in  ordinary  pneu- 
monia. With  regard  to  the  situation  of  the 
consolidation,  it  is  more  frequently  situated  [ 
in  the  upper  and  middle  lobes,  and  is  more  | 
often  dovible  than  is  that  of  the  primary 
disease. 

Symptoms. — The  clinical  phenomena  of 
secondary  pneumonia  differ  from  those  of 
the  acute  primary  disease,  the  symptoms  so 
characteristic  of  the  latter  being  almost  en- 
tirely wanting.  The  symptoms  which  do 
exist  are  often  but  little  pronounced,  and  tlie 
disease  may  even  run  an  almost  latent  coixrse. 
This  latency  of  symjitoms  is  often  partly  due 
to  their  being  masked  and  modified  by  those 
of  the  disease  to  which  the  pneumonia  is 
secondary. 

The  onset  of  the  pneumonic  process  is 
usually  unattended  by  rigors  or  other  marked 
phenomena.  Cough,  expectoration,  pain,  and 
dyspnoea  are  often  sUght,  and  they  may  indeed 
escape  observation.  If  cough  be  present,  the 
sputa  may  be  free  from  blood,  and  simply 
watery  or  muco-purulent.  The  pyrexia  is 
moderate,  the  temperature  often  not  being 
more  than  100°  P.  Not  infrequently  slightly  I 
increased  frequency  of  the  respiration,  with 
occasional  cough,  and  symptoms  of  increased 
illness,  are  all  that  exist  to  indicate  that  in- 
flammation of  the  lungs  has  suijervened. 

Diagnosis. — Owing  to  the  fi-equent  latency 
of  the  symptoms  of  secondary  pneumonia, 
the  diagnosis  often  rests,  for  the  most  part, 
upon  the  existence  of  physical  signs  of  pul- 
monary consolidation.  When  the  consoli- 
dation occupies  the  posterior  and  inferior 
portions  of  the  lung,  it  may  be  impossible  to 
distinguish  it  from  simple  hypostasis. 

Prognosis. — The  supervention  of  secondary 
pneumonia  in  the  com'se  of  a  chronic  disease 
usually,  but  by  no  means  invariably,  indicates 
that  the  disease  will  shortly  terminate  in 
death.  The  pulmonary  inflammation  appears 
to  determine  dissolution.  Pneumonia  occur- 
ring in  acute  diseases  materially  increases  the 
gravity  of  the  prognosis. 

Treatment. — The  treatment  of  secondary 
pneumonia  usually  resolves  itself  into  that 
of  the  disease  in  the  course  of  which  it  occurs. 
Warm  applications  to  the  chest,  small  doses 
of  carbonate  of  ammonium,  and  alcohoUc 
stimulants  may  sometimes  favourably  in- 
fluence the  pneumonic  process. 

0.  Broncho-Pneumonia.  —  Synon.  : 
Catarrhal  Pneumonia  ;  Lobular  Pneumonia  ; 


Fr.  Pneumonie  Lohulaire ;  Broncho-xmeu- 
monie  ;  Ger.  Bronchojmeumonie. 

Definition.  —  Broncho-,  catarrhal,  or 
lobular  pneumonia  is  inflammation  of  the 
lung-tissue,  due  to  an  irritant  entering  and 
spreading  by  the  bronchi,  which  usually 
causes,  in  the  first  place,  catarrh  of  the 
bronchial  mucous  membrane.  This  frequent 
association  of  the  pulmonary  inflammation 
with  bronchial  catarrh  explains  the  terms 
broncho-  and  catarrhal,  which  are  applied  to 
this  form  of  pneumonia.  In  the  earlier  stage 
the  pulmonary  inflammation  is  commonly 
limited  to  scattered  groups  of  air-vesicles 
(lobular),  but  as  the  process  advances,  the 
inflammatoi'y  nodules  may  gradually  coalesce 
so  as  to  produce  larger  tracts  of  consolidation. 
The  inflammatory  products  which  fill  the 
alveoli  consist  principally  of  cells,  derived 
from  the  epithelium  of  the  alveoli,  and  from 
the  bronchial  mucous  membrane  ;  exudation 
and  emigration  play  a  much  less  prominent 
jiart  in  the  process  than  they  do  in  ordinary 
pneu.monia. 

jEtiology. —  Eroncho-pneumonia,  as  al- 
ready stated,  is  generally  associated  with 
bronchial  catarrh.  In  some  cases  it  would 
appear  that  the  irritant  which  produces  the 
bronchial  inflammation  produces  at  the  same 
time  inflammation  of  the  alveolar  walls,  but 
much  more  frequently  the  bronchitis  pre- 
cedes the  pneumonia,  and  gives  rise  to  it  in 
a  manner  to  be  hereafter  described.  Whatever 
causes  inflammation  of  the  bronchial  mucous 
membrane  may  thus  be  a  cause  of  broncho- 
pneumonia. 

Simple  non-specific  bronchitis  is  frequently 
followed  by  broncho-pneumonia,  especially 
in  childhood  and  in  old  age.  All  those  con- 
ditions which  favour  the  occurrence  of  such 
bronchitis  must  therefore  be  enumerated 
amongst  the  cau.ses  of  this  form  of  pneu- 
monia. Of  these  conditions  it  will  be  suffi- 
cient to  mention  here  the  marked  influence 
of  cold  and  damp.  It  is,  however,  the  specific 
forms  of  bronchitis,  associated  with  measles, 
whooping-cough,  diphtheria,  variola,  and  in- 
fluenza, which  are  the  most  liable  to  be 
followed  by  broncho-pneiunonia.  This  is 
especially  the  case  with  that  accompanying 
measles  and  whooping-cough.  In  both  these 
diseases  this  form  of  lung-complication  is 
exceedingly  frequent. 

Less  frequent  causes  are  dusts  of  various 
kinds — particles  of  earth,  stone,  steel,  &c. ; 
organisms,  the  most  important  of  which  is 
the  bacillus  of  tubercle  ;  and,  lastlj',  putrid 
discharges  from  wounds  or  diseases  of  the 
pharynx,  nose,  or  other  parts  of  the  passages. 
These  various  irritants  may,  by  aspiration 
into  the  bronchi,  give  rise  to  bronchitis  and 
broncho-pneumonia. 

All  conditions  which  tend  to  impair  the 
general  health  and  strength,  favour  the  oc- 
currence of  broncho-pneumonia.  The  weakly 
and  debilitated  sufler  most.    Bad  air  and 
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insufficient  food  are  important  predisposing 
causes.  Depressed  health  not  only  weakens 
the  resistance  of  the  tissues,  and  thus  favours 
the  development  and  spread  of  inflammation, 
but  also  dimiaishes  the  power  of  the  respira- 
tory muscles,  and  thus  aids  in  the  production 
of  pulmonary  collapse,  a  condition  which,  as 
will  be  seen  presently,  is  especially  favour- 
able to  the  pnetmaonic  process.  Owing  to 
the  general  debility  and  weakness  of  the 
thoracic  parietes  in  rickets,  bronchitis  in  the 
subjects  of  this  disease  is  exceedingly  liable 
to  be  followed  by  broncho-pneumonia. 

Broncho -pneumonia  is  most  common  dur- 
ing the  first  four  years  of  life — the  period 
when  bronchial  catarrh,  measles,  and  whoop- 
ing-cough are  so  frequent.  It  is  also  common 
in  old  age.  In  young  adults  it  is  compara- 
tively rare.    Sex  has  no  influence. 

Anatomical  Characters. —  The  appear- 
ances presented  by  the  lungs  after  death 
from  broncho-pneumonia  vary.  The  bronchi 
always  exhibit  signs  of  more  or  less  bronchial 
catarrh.  This  may  involve  the  whole  of  the 
bronchial  mucous  membrane,  but  it  is  usually 
most  marked  in  the  smaller  tubes.  These 
are  found  containing  a  thick,  tenacious,  and 
often  puriform  secretion,  which  is  occasion- 
ally here  and  there  drier  or  inspissated.  The 
mucous  membrane  of  these  tubes  is  more  or 
less  softened,  swoUen,  red,  and  thickened,  and 
often  presents  irregular  superficial  erosions. 
Owing  to  this  inflammatory  swelling,  the 
tubes  stand  out  prominently  on  section  of 
the  lung.  Cylindrical  dilatations  of  the  tubes 
are  also  frequently  met  with. 

The  lung- tissue  itself  exhibits,  associated  in 
various  degrees,  coUapse,  congestion,  oedema, 
emphysema,  and  pneumonic  consolidation. 
The  bluish,  non-crepitant,  depressed  portions 
of  collapse,  which  become  darker  and  more 
friable  with  age,  are  usually  most  abundant 
in  the  lower  lobes  and  margins  of  the  lungs. 
The  collapse  sometimes  involves  the  whole  of 
one  lobe,  but  more  commonly  it  is  Umited  to 
much  smaller  areas  of  the  limg.  When 
scattered  and  limited  in  its  distribution,  there 
is  usually  more  or  less  emphysema  of  the 
intervening  portions  of  the  lung ;  when  col- 
lapse is  very  extensive  in  the  lower  lobes, 
emphysema  is  most  marked  in  the  upper. 

Those  portions  of  the  lung  in  which  the 
pneumonic  process  has  supervened  appear 
most  commonly  as  scattered  patches  and 
nodules  of  consolidation,  varying  in  size  from 
a  small  pea  to  a  hazel-nut.  These  are  usually 
more  or  less  conical  in  shape,  with  their  bases 
towards  the  pleura,  which  membrane  is 
generally  imaffected  over  them,  though  it 
may  be  coated  with  lymph.  On  section,  the 
patches  are  commonly  ill-defined  and  pass 
insensibly  into  the  surroxmding  tissue,  which 
is  variously  altered  by  congestion,  collapse, 
and  emphysema.  They  are  of  a  reddish-grey 
colour,  slightly  elevated,  smooth,  or  faintly 
granular,  and  soft  and  friable  in  consistence. 


As  they  increase  in  size  they  may  become 
confluent,  and  thus  are  produced  large  tracts 
of  consolidation.  In  a  more  advanced  stage, 
the  nodular  and  more  diffuse  consolidation 
becomes  paler,  firmer,  and  drier,  and  resem- 
bles in  colour  the  greyish-yellow  hepatisation 
of  acute  pneumonia.  The  cut  ends  of  dUated 
bronchi,  filled  with  pus,  are  occasionally  seen 
in  the  centres  of  the  pneumonic  nodules. 
When  the  pneumonic  process  is  due  to  the 
aspiration  of  putrid  particles,  abscesses  are 
foimd  instead  of  these  solid  patches. 

Microscopical  characters.  —  When  ex- 
amined microscopically,  this  consolidation 
is  seen  to  consist  of  an  accumulation  within 
the  alveoli  of  a  gelatinous  mucoid-looking 
substance,  small  cells  resembling  leucocytes, 
epithelial  elements,  and  red  blood-corpuscles. 
In  many  cases  much  of  this  accumulation  is 
precisely  similar  to  that  contained  in  the 
smaller  bronchi ;  and  it  is  evidently  the  in- 
flammatory and  richly  cellular  bronchial  se- 
cretion which  has  been  inhaled.  At  the  same 
time,  it  is  doubtless  partly  the  restilt  of  exu- 
dation and  emigration  from  the  pulmonary 
capillaries ;  such  exudation  and  emigration, 
however,  do  not  play  nearly  such  a  prominent 
part  in  the  process  as  they  do  in  acute  pneu- 
monia, and  a  fibrinous  coagulum  is  rarely 
met  with.  The  epithelial  elements  are 
swollen  and  granular,  and  are  probably  the 
alveolar  epithelium  which  has  been  shed. 
The  relative  proportion  of  epithehum  and 
leucocytes  varies  considerably  in  different 
cases,  probably  owing  to  differences  in  the 
intensity  of  the  inflammation,  and  to  the  de- 
gree in  which  the  inhalation  of  the  bronchial 
secretion  constitutes  a  part  of  the  process. 

The  subsequent  changes  which  take  place 
in  the  lungs  vary.  When  the  disease  does 
not  end  in  death,  resolution  is  the  most 
common  termination.  The  contents  of  the 
alveoH  undergo  fatty  degeneration,  and  are 
removed  by  expectoration  and  absorption,  the 
lung  gradually  regaining  its  normal  charac- 
ters. This  process,  however,  is  less  readily 
effected  than  in  the  consolidation  of  acute 
pneumonia ;  and  it  often  occupies  such  a 
lengthened  period,  that  some  thickening  of 
the  bronchial  and  alveolar  walls  and  dilata- 
tion of  the  smaller  bronchi  remain.  In  stiU 
more  chronic  cases  the  fibroid  thickening  is 
much  more  marked,  and  a  considerable 
amount  of  irregularly  distributed,  pigmented 
indiu'ation  and  bronchial  dilatation  may  be 
produced.  In  these  chronic  forms  the  con- 
tents of  the  alveoli  sometimes  caseate,  and 
the  caseous  products  become  encapsuled. 

Pathology.  —  The  inflammation  of  the 
bronchial  mucous  membrane  which  is  usually 
associated  with  broncho-pneiunonia,  in  the 
great  majority  of  cases  precedes  and  is  an 
important  cause  of  the  pneumonic  process. 
In  some  cases  it  would  appear  probable  that 
the  same  injury  which  produces  the  bronchial 
inflammation  produces  at  the  same  time  the 
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inflammation  of  the  air-vesicles.  Inflamma- 
tion of  the  bronchial  mucous  membrane  may 
give  rise  to  broncho-pneumonia  in  two 
ways :  (1)  by  causing,  in  the  first  place, 
collapse  of  the  lung-tissue ;  and  (2)  by  the 
direct  extension  of  the  inflammation  from  the 
bronchi  to  the  air-vesicles.  The  pneiunonic  j 
process,  being  the  result  of  the  bronchitis, 
almost  invariably  involves  both  lungs. 

(1)  Broncho -pneumonia  consecutive  to 
■collapse. — Collapse  of  the  lung-tissue  greatly 
favours  the  occurrence  of  broncho-pneumonia, 
and  usually  the  pneumonic  process  is  princi- 
pally confined  to  those  portions  of  the  lung 
in  which  collapse  has  taken  place.  This  is 
particularly  the  case  in  young  children. 
Although  it  would  be  beyond  the  scope  of  the 
present  article  to  discuss  at  length  the  rela- 
tion which  subsists  between  bronchial  catarrh 
and  pulmonary  collapse,  the  mode  of  produc- 
tion of  the  latter  may  be  briefly  indicated. 
There  are  two  circumstances  principally 
concerned  in  the  production  of  the  coUapse 
which  is  consecutive  to  bronchitis — the  nar- 
rowing of  the  bronchial  tubes,  and  the  weak- 
ness of  the  inspiratory  power.  The  mucous 
membrane  of  the  bronchi  becomes  consider- 
ably swollen  as  the  result  of  the  inflammatory 
process,  often  being  thrown  into  folds ;  and 
its  surface  is  covered  with  thick  tenacious 
mucus.  These  conditions  may  cause  so  much 
narrowing  of  the  smaller  tubes  as  to  render 
the  entrance  of  air  exceedingly  difficult,  and 
they  may  even  completely  prevent  it.  In 
addition  to  the  bronchial  narrowing,  the 
power  of  inflating  the  lungs  is  usually  dimin- 
ished. This  is  due  partly  to  the  general 
debility  which  so  often  exists  prior  to  the 
bronchitis,  and  partly  to  the  damage  to  the 
respiratory  muscles  caused  by  the  febrile  pro-  | 
cess.  The  superficial  character  of  the  respi-  ' 
ration  due  to  the  fever  also  aids  in  the  pro- 
diiction  of  the  coUapse,  as  does  also  any 
weakness  of  the  osseous  structures  of  the 
thorax,  such  as  exists  in  rickets.  The  collapse 
thus  induced  is  especially  frequent  in  the 
posterior  and  inferior  portions  of  the  lungs — • 
those  portions  in  which  normally  the  inflation 
of  the  limg  is  the  least  complete.  Commenc- 
ing here,  the  process  may  gradually  extend 
upwards  till  large  areas  of  both  lungs  be- 
come involved.  In  other  cases,  owing  to  a 
more  irregular  distribution  of  the  bronchial 
obstruction,  the  collapse  is  limited  to  small 
isolated  portions  of  the  lung.  These  portions 
vary  in  size  from  a  hemp-seed  to  a  walnut. 
They  are  commonly  more  or  less  wedge- 
ehaped,with  their  apices  towards  the  bronchus 
leading  to  the  group  of  collapsed  lobules ;  and 
the  hmg-tissue  aroimd  them  usually  presents 
various  degrees  of  congestion  and  emphysema. 

The  tendency  of  the  pnemnonic  process  to 
occur  in  the  collapsed  portions  of  the  lung  is 
due  partly  to  the  hyperfemia  which  is  induced 
by  the  collapse,  and  partly  to  the  irritation  of 
inhaled  bronchial  secretion.    Collapse  of  the 


Imig-tissue  invariably  induces  more  or  less 
congestion.  This  is  owing  to  the  absence  ot 
the  expansion  and  contraction  of  the  air- 
vesicles  which  normally  aid  the  pulmonary 
circulation,  and  also  to  the  impediment  to 
the  blood-flow  resulting  from  imperfect 
aeration.  Thus  results  more  or  less  damage 
to  the  vessel-walls,  and  consequent  escape  of 
some  of  the  constituents  of  the  blood.  The 
congestion  is  quickly  followed  by  oedema,  and 
the  bluish-purple  collapsedportions  of  the  lung 
become  deeper  in  coloiur,  less  resistant,  and 
more  friable  in  consistence. 

Another  circumstance  which  often  appears 
to  play  a  prominent  part  in  the  causation  of 
the  pneumonic  process,  is  the  presence  within 
the  alveoli  of  the  inflammatory  products  of 
the  bronchial  mucous  membrane.  Such  pro- 
ducts are  frequently  found  in  the  lungs  in 
cases  of  broncho-pnemnonia.  They  occur  in 
scattered  groups  of  air-vesicles,  and  are  evi- 
dently inhaled.  They  are  foimd  both  in  the 
air- containing  and  in  the  collapsed  portions 
of  the  limg,  but  especially  in  the  latter,  the 
presence  of  coUajJse  necessarily  interfering 
with  their  removal  by  expectoration  or  ab- 
sorption. These  inhaled  products  are  often 
found  filling  small  groups  of  alveoli  without 
any  evidence  of  subsequent  inflammation, 
and  there  can  be  little  doubt  that  many  of 
the  patches  of  consolidation  which  are  usually 
described  as  pneumonic  are  in  reality  non- 
inflammatory in  their  nature,  and  are  thus 
produced.  At  the  same  time,  owing  to  the 
irritation  of  the  inhaled  secretion,  it  tends  to 
induce  inflammatory  changes  within  the 
alveoh,  and  these  changes  are  frequently 
largely  owing  to  its  presence.  Juergensen 
accomits  for  the  pneumonic  process  occurrmg 
in  isolated  spots  in  the  collapsed  lung  by  re- 
garding the  inflammation  as  being  deter- 
mined by  the  inhaled  bronchial  secretion. 

(2)  Broncho-pncimi07iia  indejjendent  of 
collapse. — The  pneumonic  process  may  occur 
independently  of  collapse,  being  due  solely  to 
the  spreading  of  the  inflammation  fi-om  the 
smaller  bronchi  to  the  air-vesicles.  The 
irritation  of  substances  inhaled  into  the 
alveoli  may  also  be  the  sole  cause  of  the  pul- 
monary inflammation. 

Symptoms. — The  symptoms  of  broncho- 
pneumonia vary  according  to  the  rapidity 
with  which  the  disease  is  developed,  the  ex- 
tent of  lung  involved,  and  the  nature  of  the 
disease  in  the  course  of  which  it  supervenes. 

The  more  severe  and  most  common  forms 
of  the  disease  are  met  with  in  early  childhood 
in  association  with  simple  bronchitis,  and  the 
specific  bronchitis  of  measles  and  whooping- 
cough.  In  these  cases  the  symptoms  and 
dangers,  are  in  the  main,  those  of  the  capil- 
lary bronchitis  which  precedes  the  pneumonic 
process,  and  it  is  sometimes  impossible  to 
distinguish  between  them.  Frequent  cough, 
accelerated  respiration,  slight  action  of  the 
nares,  and  other  symptoms  of  severe  bron- 
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chitis,  with  perhaps  a  little  pyrexia,  precede 
for  a  varying  length  of  time  the  symptoms 
due  to  the  implication  of  the  lung-tissue.  The 
earliest  symptoms  of  the  pneumonic  process 
are  by  no  means  well-defined,  and  conse- 
quently the  time  at  which  the  lung  becomes 
involved  cannot  be  fixed  with  certainty. 
Eigors,  convulsion,  and  vomiting  are  but 
rarely  observed.  Usually  an  increase  in  the 
acceleration  of  the  respiration  or  in  the 
dyspnoea,  and  a  marked  rise  of  temperature, 
are  the  first  signs  of  the  piilmonary  implica- 
tion. The  breathing  becomes  very  rapid, 
and  commonly  causes  much  distress,  the 
child  tossing  about  and  being  exceedingly 
restless.  This  dyspnoea  is  more  marked  at 
some  times  than  at  others,  and  is  occasionally 
more  or  less  distinctly  paroxysmal.  The 
respiration  is  superficial,  inspiration  being 
short,  and  the  expansion  of  the  thorax  imper- 
fect. There  is  marked  action  of  the  accessory 
respiratory  muscles,  and  the  upper  portions 
of  the  thorax  are  raised,  whilst  the  lower  and 
the  soft  parts  are  retracted  during  the  inspi- 
ratory act.  The  action  of  the  nares  is  very 
pronounced. 

An  increase  in  any  pyrexia  which  attended 
the  pre-existing  bronchitis  is,  with  few  ex- 
ceptions, observed  as  the  lungs  become  in- 
volved, and  such  increase  is  to  be  I'egarded 
as  one  of  the  most  valuable  indications  of 
the  existence  of  a  pneumonic  process.  The 
maximum  temperature  of  acute  simple  bron- 
chitis, even  in  the  child,  is  seldom  higher 
than  102°  F.,  whereas  that  of  the  secon- 
dary pneumonic  process  is  often  104°  or  105°. 
This  increase  usually  occurs  more  or  less 
gradually  ;  there  is  rarely  the  sudden  rise 
of  temperature  met  with  in  acute  pneumonia. 
Unlike  the  temperature  of  this  disease  also, 
the  fever  of  broncho-pnemnonia  runs  no 
definite  course.  It  varies  with  the  extent  of 
the  lung-impHcation,  and  with  the  rapidity 
with  which  this  implication  is  effected.  There 
is  no  regular  diurnal  variation ;  the  remissions 
and  exacerbations  are  often  considerable  ;  and 
they  occur  at  irregular  times,  the  temperature 
being  sometimes  higher  in  the  morning  than 
at  night.  The  cough,  which  before  the  im- 
plication of  the  lung  was  paroxysmal  in 
character,  gradually  becomes  less  and  less  so, 
and  it  now  often  causes  much  pain  to  the 
patient.  The  sputa,  when  present,  are  bron- 
chitic  in  character,  usually  tenacious,  and 
occasionally  streaked  with  blood ;  as,  how- 
ever, expectoration  rarely  occurs  in  the  child, 
they  are  not  often  seen.  The  pulse  is  much 
increased  in  firequency,  in  children  under 
five  years  often  being  150.  It  may  in  the 
earliest  stage  of  the  disease  be  moderately 
full  and  strong,  but  it  quickly  becomes  soft, 
small,  and  feeble.  In  addition  to  the  above, 
there  are  often  symptoms  referable  to  the 
digestive  organs.  Of  these  diarrhoea  is  the 
most  important.  This  is  quite  frequent, 
especially  when  the  disease  follows  measles. 


It  is  very  readily  induced  by  medicines  and 
by  improper  feeding  ;  and  as  it  greatly 
weakens  the  patient,  it  is  important  that  this 
liability  to  diarrhoea  should  be  kept  in  mind. 
Vomiting,  as  already  stated,  is  very  rare  as 
an  initial  symptom ;  it  is,  however,  common 
in  the  course  of  the  disease,  especially  as  a 
result  of  cough,  the  bronchial  secretion, 
together  with  the  contents  of  the  stomach, 
often  being  expelled. 

As  the  bronchitis  and  the  implication  of 
the  lungs  increase,  the  breathing  becomes 
still  more  rapid  and  superficial ;  the  dyspnoea 
is  more  marked ;  the  expression  is  anxious ; 
the  face  is  pale  ;  and  symptoms  of  carbonic- 
acid  poisoning  become  evident.  Strength 
now  fails  ;  the  face  and  lips  become  cyanotic; 
and  the  extreme  restlessness  gives  place  tO' 
apathy  and  a  semi- comatose  condition,  which 
is  interrupted  from  time  to  time  by  ineffectual 
efforts  to  cough.  "With  the  rapid  failure  of 
strength  and  increasing  cyanosis,  cough 
almost  ceases ;  the  pulse  becomes  exceed- 
ingly feeble ;  and  the  child,  often  extremely 
emaciated,  may  die  exhausted,  and  in  a  con- 
dition  of  more  or  less  profound  coma. 
Sometimes  death  occurs  suddenly  during  a. 
paroxysm  of  cough,  or  with  convulsions. 

In  those  cases  in  which  capillary  bronchitis 
constitutes  a  less  prominent  feature  of  the  ill- 
ness, the  symptoms  are  usually  less  severe — 
the  pyrexia  is  less  marked  and  its  onset  more 
gradual ;  the  pneumonic  process  often  super- 
venes later  ;  and  the  course  of  the  disease  is 
more  protracted.  A  slight  and  markedly 
irregular  pyrexia,  increasing  difficulty  of 
breathing,  with  loss  of  strength  and  flesh,^ 
may  continue  for  months,  and  the  child  ulti- 
mately die,  or  recover  with  more  or  less 
damaged  lungs.  In  these  more  chronic  forms 
of  the  disease,  which  are  perhaps  most  com- 
mon after  whooping-cough,  the  pneumonic 
process  is  often  less  disseminated,  and  in- 
volves larger  areas  of  the  lung — not  infre- 
quently a  whole  lobe.  This  is  owmg  to 
bronchitis  constituting  a  less,  and  pulmonary 
collapse  a  more,  prominent  element  in  the 
causation  of  the  disease. 

When  broncho-pnemnonia  occurs  in  adults 
and  in  the  aged,  the  symptoms  are  for  the 
most  part  much  less  pronounced  than  in  the 
child.  In  strong  adults  the  disease  is  per- 
haps most  common  after  diphtheria,  and 
here  the  pulmonary  symptoms  may  be  well- 
marked  ;  but  in  the  debilitated,  and  especially 
in  the  old,  the  course  of  the  disease  is  much 
more  latent,  very  slight  pyrexia  (100°  F.), 
slight  cough  and  dyspnoea,  and  marked 
debility  being  the  principal  symptoms  ob- 
servable. 

In  the  aged  and  feeble,  broncho-pneumonia 
is  firequently  associated  with  that  form  of 
limg- consolidation  which  results  from  weak 
inspiratory  power,  feeble  circulation,  and 
gravitation  ;  and  which  consists  mainly  of 
collapse,  hyperasmia,  and  oedema  of  the  lung- 
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tissue  (hypostatic  pneumonia).  This  hypo- 
static consolidation  may  exist  quite  inde- 
pendently of  bronchial  catarrh  ;  but  when 
such  catarrh  occurs  in  the  aged  and  feeble, 
gravitation  often  determines  the  sujiervention 
of  the  pneumonic  process,  which  under  such 
circumstances  is  consequently  not  infre- 
quently unilateral. 

When  the  more  acute  varieties  of  broncho- 
pneumonia terminate  fatally,  they  usually  do 
so  from  the  tenth  to  the  fourteenth  day  of 
the  disease.  Death,  unlike  that  from  acute 
pneumonia,  is  mainly  due  to  the  interference 
with  the  respiratory  function,  and,  to  a  much 
less  extent,  to  failure  of  cardiac  power.  The 
interference  with  the  respiration  is  much 
greater  than  in  acute  pneumonia,  for,  in  ad- 
dition to  the  diminution  of  the  respiratory 
area,  due  to  the  pulmonary  consolidation 
and  collapse,  there  is  the  much  more  impor- 
tant cause  of  interference — namely,  the  im- 
pediment to  the  entrance  of  air,  caused  by  the 
swelling  of  the  bronchial  mucous  membrane, 
and  the  accumulation  of  secretion  in  the 
bronchial  tubes.  These  interferences  with 
respiration  necessitate  increased  action  of 
the  respiratory  muscles ;  but  with  the  pro- 
gress of  the  disease  these  muscles  become 
weakened,  partly  by  the  fever,  and  partly 
from  the  imperfect  supply  of  oxygen.  With 
this  failure  of  respiratory  power  the  incom- 
pleteness of  oxygenation  necessarily  increases, 
until  the  supply  of  oxygen  may  become  so 
small  as  to  lead  to  complete  muscular 
paralysis.  The  damage  to  the  heart,  as  in 
acute  pneumonia,  is  due  partly  to  the 
diminished  respiratory  area,  and  partly  to 
the  fever ;  but  this  damage  is  a  much  less 
important  element  in  the  causation  of  dis- 
solution in  broncho-pneumonia,  than  it  is  in 
the  acute  disease.  In  the  more  chronic 
forms  of  broncho-pneumonia  death  may  not 
occur  for  some  months,  and  then  it  results 
as  much  from  general  failure  of  strength  as 
from  interference  with  the  respiratory  func- 
tion. 

When  the  disease  does  not  terminate  in 
death,  improvement  in  the  symptoms  is 
always  gradual.  The  temperature  falls  slowly, 
several  days,  and  occasionally  some  weeks, 
being  occupied  in  the  completion  of  defer- 
vescence ;  and  this  gradual  decline  is  usually 
interrupted  by  more  or  less  marked  and  fre- 
quent exacerbations  and  remissions  of  the 
fever.  The  coiigh  and  dyspnoea  diminish, 
and  the  appetite  gi-adually  returns  ;  but 
restoration  to  health  is  always  protracted; 
and  the  child  remains  for  some  time  especi- 
ally liable  to  repetition  of  the  bronchial 
symptoms. 

Sometimes  recovery  from  the  broncho- 
pneumonia is  not  complete,  and  the  disease 
leads  to  induration  of  the  lung,  with  dilata- 
tion of  the  bronchi.  Emphysema  and  pul- 
monary tuberculosis  are  occasional  sequelae. 

Physical  signs. — The   physical   signs  of 


broncho-pneumonia  are  in  the  main  those  of 
capillary  bronchitis.  Imperfect  expansion  of 
the  thorax,  elevation  of  the  upper  portions, 
and  recession  of  the  lower,  during  the  in- 
s2:)iratory  act ;  moist  and  dry  rales,  audible 
over  both  sides  ;  and  the  absence  of  any 
marked  alterations  in  percussion-resonance, 
are  the  principal  signs  observable,  not  only  in 
the  earlier  stages,  but  throughout  the  whole 
course  of  the  disease.  The  recession  of  the 
chest-walls  is  increased  by  coUapse.  The 
pulmonary  implication  is  indicated  rather  by 
the  symptoms — increase  in  the  pyrexia  and 
in  the  dyspnoea — than  by  any  marked  alter- 
ation in  the  physical  signs.  The  difficulty 
of  detecting  the  lung-consolidation  is  due 
to  its  usually  being  limited,  in  the  earlier 
stages,  at  all  events,  to  small  areas,  which 
are  surrounded  by  healthy  or  emphysema- 
tous lung,  so  that  resonance  on  percussion 
is  but  little  impaired.  It  is  only  when  these 
small  areas  have  coalesced  into  larger  areas 
of  consolidation,  that  any  marked  alterations 
in  percussion-resonance  are  discoverable. 
The  impaired  resonance  due  to  collapse  is 
not  to  be  distinguished  from  that  due  to 
pneumonic  consolidation  ;  and,  inasmuch  as 
the  collapse  is  so  often  symmetrical,  in- 
volving both  bases  posteriorly,  the  difticulty 
of  appreciating  it  is  increased.  Much  more 
valuable  aid  in  physical  diagnosis  is  in  most 
cases  to  be  obtained  from  auscultation.  Over 
those  portions  of  the  limg  where  consolida- 
tion has  taken  place,  the  moist  bronchitic 
rales  tend  to  assume  a  somewhat  metallic 
quality ;  they  also  become  finer,  though  not 
so  fine  as  true  pnemnonic  crepitation ;  and 
they  are  more  superficial.  The  detection  of 
these  superficial,  somewhat  metallic  fine 
moist  rales,  heard  with  inspiration,  and  not 
dispelled  by  cough,  over  small  areas  of  the 
limgs,  especially  at  the  posterior  bases,  is  a 
most  valuable  and  often  the  only  physical 
sign  of  the  pulmonary  implication.  If  larger 
areas  become  consolidated,  there  may  be  in 
addition  some  tubular  breathing,  and  some 
impairment  of  resonance  on  percussion ;  and 
when  a  whole  lobe  is  involved  the  physical 
signs  become  increasingly  pronounced,  and 
in  the  child  a  bronchophonic  cry  is  often 
marked  on  auscultation. 

Complications. — Pleurisy  is  less  common 
than  in  acute  pneumonia.  Slight  inflamma- 
tion of  the  pleura  is,  however,  usually  found 
post  mortem  over  those  portions  of  the  lung 
which  are  consolidated.  Pleiuritic  effusion  is 
rare.  Intestinal  catarrh  is  a  very  important 
and  common  complication.  The  liability  to 
this  in  the  child,  and  the  mechanical  con- 
gestion resulting  from  the  obstracted  pul- 
monary circulation,  must  be  borne  in  mind 
in  explaining  its  frequency. 

Convulsions  occasionally  occur,  and  are  of 
imfavourable  augiu'y.  The  nervous  pheno- 
mena in  some  few  cases  have  been  described 
as  simulating  those  of  tubercular  meningitis. 
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Catarrhal  laryngitis,  associated  with  much 
spasm  and  laryngeal  stenosis,  is  sometimes 
observed,  especially  after  measles. 

Diagnosis. —  The  diagnosis  of  broncho- 
pneumonia is  occasionally  difficult.  This 
difficidty  is  mainly  owing  to  the  co-existence 
of  capillary  bronchitis.  The  recognition  of 
the  pulmonary  implication  in  its  earlier  stages 
is  often  impossible.  The  increased  pyrexia 
and  frequency  of  respiration  are  the  symp- 
toms of  the  most  diagnostic  value.  Owing 
to  the  small  areas  of  lung  involved,  any 
alteration  in  the  physical  signs  of  the  capil- 
lary bronchitis  may  be  entirely  wanting. 
The  occurrence  of  extensive  collapse  in  the 
earlier  stages  gives  more  marked  physical 
signs  of  consolidation,  and  hence  renders  the 
diagnosis  more  easy.  It  is  almost  impossible 
to  diagnose  certainly,  either  by  symptoms  or 
by  physical  signs,  between  the  collapse  and 
the  pneumonic  consolidation.  This,  how- 
ever, is  of  but  little  practical  importance,  in- 
asmuch as  the  collapse  is  usually  associated 
with,  and  often  the  immediate  precursor  of, 
the  pneumonic  process. 

The  diagnosis  of  broncho -pneumonia  from 
the  pulmonary  consolidation  of  acute  pneu- 
monia may  occasionally  be  difficult  in  those 
cases  of  the  former  in  which  an  extensive 
area  of  the  hmg  has  become  consolidated. 
The  history  of  the  case,  and  especially  the 
course  of  the  pyrexia,  wiU  usually  suffice  to 
distinguish  them. 

The  distinction  from  pulmonary  tubercu- 
losis sometimes  presents  much  difficulty,  as 
does  also  the  recognition  of  tuberculosis  and 
phthisis  as  an  occasional  result  of  the  disease. 
A  careful  consideration  of  the  earUer  symp- 
toms, and  the  existence  or  not  of  marked 
predisposition,  are  here  most  important. 
Slight  and  irregular  pyrexia,  existing  before 
the  supervention  of  lung- symptoms,  is  greatly 
in  favour  of  tuberculosis.  In  some  cases, 
however,  the  phenomena  of  these  diseases 
are  so  analogous  that  a  certain  diagnosis  is 
impossible. 

Prognosis. — The  two  circumstances  which 
have  an  especial  influence  upon  prognosis  in 
broncho-pneumonia  are  the  age  of  the  patient, 
and  the  general  health.  Before  puberty,  the 
younger  the  patient  the  graver  the  prognosis. 
In  children  under  five  years,  the  mortality  is 
exceedingly  great  (probably  about  20  per 
cent.)  The  disease  is  also  especially  fatal  in 
weakly  children,  and  in  all  those  who  are  con- 
stitutionally feeble,  or  debiUtated  by  previous 
niness.  The  existence  of  rickets  materially 
increases  the  gravity  of  prognosis.  The 
danger  also  increases  greatly  with  the  extent 
of  lung  involved,  much  more  so  than  is  the 
case  in  acute  pneumonia.  Of  the  value  of 
the  several  symptoms  as  influencing  pro- 
gnosis, after  the  description  which  has  been 
given  of  the  disease  and  of  the  modes  in 
which  it  tends  to  cause  death,  it  is  hardly 
necessary  to  speak  further.    Symptoms  of 


imperfect  aeration  of  the  blood  are  those 
most  to  be  feared. 

Treatment. — In  the  treatment  of  broncho- 
pneumonia, it  is  important  to  bear  in  mind — • 
first,  that  the  disease  is  generally  associated 
with,  and  is  in  the  main  induced  by,  bronchial 
catarrh,  and  by  its  so  frequently  attendant 
collapse  ;  second,  that  its  occurrence  is  espe- 
cially favoured  by  everything  that  weakens 
the  patient ;  and,  third,  that  it  tends  to  destroy 
life  principally  by  interfering  with  the  func- 
tion of  respiration,  which  interference  neces- 
sarily increases  with  the  consequent  weakening 
of  the  respiratory  power.  Such  being  the 
facts,  it  is  obvious  that  the  main  object  of 
treatment  wiU  be,  first,  to  control  bronchial 
catarrh,  and  endeavour  so  to  modify  it  as  to 
prevent  the  occurrence  of  collapse  ;  and, 
secondly,  to  support  as  much  as  possible  the 
strength  of  the  patient,  with  the  object  of 
preventing  not  only  coUapse,  but  also  that 
increased  interference  with  the  function  of 
respiration  which  results  from  weakening  of 
the  respiratory  muscles. 

It  would  be  out  of  place  in  the  present 
article  to  enter  into  a  detailed  description 
of  the  management  of  acute  bronchitis  (see 
Bronchi,  Diseases  of).  It  will  be  sufficient 
to  indicate  the  more  important  means  of 
controlling  the  disease,  with  especial  reference 
to  the  prevention  of  the  so  frequently  attend- 
ant collapse. 

The  patient  should  be  kept  in  a  warm 
room,  the  temperature  of  which  should  never 
be  allowed  to  fall  below  62°  F.  The  room 
should  be  well,  but  carefully  ventilated  ;  and 
protection  from  draughts  is  important — much 
more  so  than  in  the  treatment  of  acute  pneu- 
monia. It  is  also  advisable  to  keep  the  air 
moist  by  means  of  a  steam-kettle,  as  the 
exhalation  of  water  from  the  lungs  is  thus 
diminished,  and  the  bronchial  secretion 
consequently  rendered  less  tenacious,  and 
more  easily  removed  by  cough.  A  little 
carbolic  acid — 1  in  60 — may  be  added  to 
the  water.  The  diet,  which  must  be  regu- 
lated according  to  the  age  of  the  patient, 
should  be  nutritious  and  easily  digestible, 
the  importance  of  supporting  the  strength 
being  kept  in  mind.  When  the  disease 
follows  measles,  the  liability  to  gastro-in- 
testinal  catarrh  must  not  be  forgotten.  Small 
doses  of  ipecacuanha  wine  with  salines,  and  a 
little  carbonate  of  ammonium,  should  be  ad- 
ministered frequently.  The  chest  should  be 
enveloped  in  lightly  made  linseed  and  mustard 
poultices ;  or,  as  it  is  all-important  not  to  in- 
terfere with  the  respiratory  movement,  it  is 
wiser  in  young  children  to  use  some  stimu- 
lating liniment,  and  apply  a  jacket  of  cotton- 
wool covered  with  oil-sUk.  When  the  secre- 
tion in  the  tubes  is  abundant,  its  removal  may 
be  much  aided  by  small  doses  of  carbonate 
of  ammonium.  This  may  be  either  combined 
with  the  ipecacuanha  and  saline  mixture,  or 
given  separately  in  a  little  mUk.  Senega, 
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as  an  infusion,  and  chloride  of  ammonium 
may  also  be  given  with  the  same  object. 
The  last-named  drug  appears  to  have  the 
effect  not  only  of  rendering  the  secretion  less 
tenacious  and  more  easily  removable,  but 
also  of  diminishing  its  formation.  An  oc- 
casional emetic  dose  of  ipecacuanha  often 
materially  relieves  the  patient,  when  nu- 
merous rales,  audible  over  the  chest,  and 
increased  dyspnoea,  indicate  an  accumulation 
of  the  secretion.  The  exhibition  of  opiates 
is  obviously  contra-indicated. 

In  the  acute  forms  of  the  disease,  so  common 
in  early  life,  much  may  be  done  by  the  external 
application  of  cold.  This  not  only  reduces 
the  temperature,  but  appears  to  be  especially 
valuable  in  increasing  the  depth  and  force 
of  respiration,  and  thus  in  preventing  the 
occurrence  of  collapse.  Its  utility  has  been 
strongly  advocated  by  both  Bartels  and 
Ziemssen,  who  recommend  the  frequently 
renewed  appUcation  of  cold  wet  compresses 
to  the  chest.  The  use  of  tepid  baths,  with 
cold  affusions,  is  a  more  efficient  way  of 
obtaining  the  same  result.  The  child  is 
placed  in  a  bath  of  from  85°  to  90°  F., 
and,  whilst  immersed,  the  head,  back,  and 
chest  are  quickly  sponged  with  cold  water. 
This  repeated  occasionally,  with  due  pre- 
cautions, is  often  followed  by  reduction  of 
temperature,  a  dimmution  in  the  frequency 
and  an  increase  in  the  depth  of  the  respi- 
rations, and  other  signs  of  improvement. 
The  application  of  ice-bags  or  ice-poultices 
to  the  chest  often  yields  good  results.  The 
effects  produced  by  the  cold  require  in  all 
cases  to  be  carefuUy  watched,  and  any  de- 
pression caused  should  be  met  by  the  timely 
exhil)ition  of  stimulants. 

"Whilst  these  various  means  are  being 
employed,  it  is  all-important  to  support  the 
strength  of  the  patient.  Brandy  is  here  most 
valuable,  and  it  is  to  be  remembered  that 
children  bear  stimulation  well.  The  brandy 
is  best  given  in  milk,  or  with  yolk  of  egg,  the 
quantity  being  proportioned  to  the  age  of  the 
patient.  An  infant  may  begin  with  from  five 
to  ten  drops  every  two  or  three  hours.  Under 
its  influence  the  pulse  usually  improves,  the 
respirations  become  less  frequent,  and  the 
distress  and  cyanosis  diminish.  The  admin- 
istration of  brandy  is  usually  advisable  before 
and  during  the  treatment  by  cold.  When 
prostration  is  extreme,  or  deglutition  difficult, 
both  the  brandy  and  other  nutriment  may  be 
administered  by  the  rectum. 

In  the  more  chronic  forms  of  broncho- 
pneumonia these  active  methods  of  treatment 
are  but  rarely  called  for.  Here  attention  to 
strength  and  nutrition  is  most  important, 
and  small  doses  of  cod-Uver  oil  in  the  later 
stages,  even  before  the  complete  disappear- 
ance of  the  pyrexia,  are  often  useful.  When 
the  disease  leads  to  induration  of  the  kmgs 
and  dilatation  of  the  bronchi,  the  treatment 
resolves  itself  into  that  of  chronic  pneumonia. 


Convalescence,  it  must  be  remembered,  is 
always  slow,  and  there  is  a  tendency  to  re- 
lapse. Great  care  is  consequently  requisite 
during  this  jteriod.  All  causes  of  catarrh 
must  be  carefully  guarded  against ;  and  tlie 
restoration  to  health  assisted  by  nutritious 
diet,  cod-liver  oU,  and  preparations  of  iron. 
A  change  of  air  is  especiaUy  valuable. 

D.  Chronic  Pneumonia.  —  Synon.  : 
Chronic  Inflammation  of  the  Lungs  ;  Cir- 
rhosis of  the  Lung;  Fr.  Pneumonic  Inter- 
stitielle ;  Ger.  Lwngencirrhose. 

Definition. — Chronic  pneumonia  is  a 
comparatively  rare  disease,  characterised  by 
a  gradual  increase  in  the  connective  tissue  of 
the  lung,  which  leads  to  an  induration  of  the 
pulmonary  texture,  and  to  progressive  obli- 
teration of  the  alveolar  cavities.  It  is  com- 
monly associated  with  catarrh  and  dilatation 
of  the  bronchi,  and  often  with  ulceration  of 
the  bronchial  walls,  and  excavation  of  the 
indurated  lung.  Cough,  expectoration — often 
abimdant,  but  varymg  with  the  bronchial 
catarrh — dyspnoea,  gradual  impairment  of 
nutrition,  and  occasional  accessions  of  slight 
pyrexia,  are  the  most  prominent  ehnical 
phenomena  accompanying  the  disease,  which 
runs  an  exceedingly  chronic  course,  often 
subject  to  long  periods  of  quiescence,  but 
tending  to  terminate  fatally  in  from  five  to 
fifteen  years. 

Chronic  pneumonia  is  also  known  as  inter- 
stitial pneumonia.  In  its  most  marked  form 
it  constitutes  the  disease  which  received  from 
Corrigan  the  name  of  cirrhosis.  The  term 
'  fibroid  phthisis,' which  is  sometimes  applied 
to  it,  is  altogether  inapplicable. 

JStiology  and  Pathology. — It  is  doubtful 
if  chronic  pneumonia  is  ever  a  primary  and 
independent  disease.  It  probably  in  aU  cases 
owes  its  origin  to  some  more  acute  mflam- 
mation  of  the  pulmonary  or  bronchial  tex- 
tures, or  of  the  pleura,  although  cases  are 
sometimes  met  with  in  which  no  history  of 
any  such  antecedent  affection  is  discoverable. 
It  may  be  stated  generally  that  aU  inflam- 
matory processes  m  the  lungs,  as  in  other 
organs,  which  become  chronic,  lead  to  an  in- 
crease of  the  connective-tissue  elements,  and 
consequently  to  fibroid  induration  of  the 
organ.  In  the  lungs  by  far  the  most  common 
cause  of  such  induration  is  chronic  pulmonary 
tuberculosis.  In  all  cases  of  phthisis,  except- 
ing those  which  are  the  most  acute,  there  is 
more  or  less  fibroid  growth  ;  and  the  extent 
of  this  growth  is,  for  the  most  part,  in  direct 
proportion  to  the  chronicity  of  the  disease. 
Those  forms  of  phthisis  whicli  are  the  most 
chronic,  and  in  which  the  fibrosis  reaches 
its  maximum,  have  been  termed  '  fibroid 
phthisis.'  The  most  chronic  cases  of  phthisis 
are,  it  must  be  admitted,  somewhat  closely 
allied  to  some  forms  of  chronic  pneumonia. 
The  two  diseases,  however,  differ  pathologi- 
cally in  this  respect — that,whereas  much  of  the 


1198 


LUNGS,  INFLAMMATION  OP 


pulmonary  consolidation  of  phthisis  tends  to 
undergo  molecular  death  and  caseation,  that 
of  chronic  pneumonia  exhibits  no  such  ten- 
dency ;  but  any  destruction  and  excavation 
of  the  indurated  lung  which  may  take  place 
is  due  to  secondary  inflammation  and  ulcera- 
tion commencing  in  the  bronchial  walls.  In 
considering  the  pathology  of  chronic  pneu- 
monia, therefore,  it  is  necessary  to  exclude  in 
the  first  place  the  pulmonary  fibrosis  of 
phthisis.  Chronic  pneumonia  must  also  be 
separated  from  that  form  of  pulmonary  in- 
duration which  is  produced  by  long-continued 
mechanical  congestion — '  brown  induration ;  ' 
and  from  those  more  localised  indurations 
due  to  peri-bronehitis,  old  infarctions,  syphUis, 
and  atelectasis. 

There  appear  to  be  four  conditions  which 
may  give  rise  to  chronic  pneumonia,  namely: 
(1)  Acute  pneumonia;  (2)  Broncho-pneu- 
monia ;  (3)  Pleurisy ;  and  (4)  the  inhalation 
of  irritating  particles  of  solid  matter.  Each 
of  these  must  be  considered  separately. 

(1)  Acute  pneumonia. — Chronic  pneimionia 
is  an  occasional,  though  very  rare,  result  of 
the  acute  primary  disease.  The  pulmonary 
consolidation  of  acute  pneumonia  almost  in- 
variably tmdergoes  complete  resolution.  This 
resolution  is  usually  effected  rapidly,  in  from 
seven  to  fourteen  days.  Occasionally,  how- 
ever, the  course  of  the  disease  is  more  pro- 
tracted, and  the  consolidation  persists  beyond 
the  third  week.  When  thus  protracted,  the 
hepatised  lung  tends  to  become  slightly  in- 
durated, owing  mainly  to  thickening  of  the 
walls  of  the  alveoli.  This  indurated  hepatisa- 
tion  differs  but  little  in  its  physical  characters 
from  ordinary  red  and  grey  hepatisation  ;  it 
is  simply  somewhat  firmer  and  more  resist- 
ant. In  very  exceptional  cases  this  small 
amount  of  induration  commencing  in  the 
alveolar  walls  may  gradually  increase,  so  as 
ultimately  to  give  rise  to  that  extensive 
fibrosis  of  the  lung  which  constitutes  what  is 
usually  known  as  chronic  pneumonia. 

(2)  Broncho-pneumonia. — Broncho-pneu- 
monia appears  to  be  a  somewhat  more  fre- 
quent cause  of  the  disease  than  the  preceding 
(WUson  Fox).  The  greater  habUity  of  this 
form  of  pneumonia  to  lead  to  pulmonary 
induration  is  to  be  accounted  for  partly  by 
its  longer  duration  and  greater  tendency  to 
become  chronic,  and  partly  by  the  existence 
of  bronchial  dilatation  with  which  it  is  so 
frequently  associated.  That  bronchial  dila- 
tation is  favourable  to  an  indurative  pneu- 
monic process  has  been  especially  insisted 
upon  by  the  late  "Wilson  Fox.  Dilatation  of  the 
bronchi  is  exceedingly  common  in  the  simple 
and  specific  bronchitis  of  childhood,  and 
especially  in  that  associated  with  whooping- 
cough  ;  it  is  also  a  direct  result  of  pulmonary 
fibrosis.  In  whatever  way  originating,  its 
existence  favours  the  persistence  of  the 
catarrhal  and  pneumonic  processes.  The  re- 
moval of  secretion  is  rendered  more  difficult ; 


the  retained  secretion  tends  to  increase  and 
keep  up  the  irritative  process,  both  in  the 
dilated  bronchi  and  also  in  the  pulmonary 
alveoh  ;  and  this  persistence  of  the  bronchial 
and  pulmonary  inflammation  leads  to  fibroid 
thickening  of  the  bronchial  and  alveolar 
walls.  In  this  way  more  or  less  disseminated 
patches  of  indiu-ative  consolidation  are  pro- 
duced, which  as  the  process  goes  on  gradu- 
ally increase,  so  that  ultimately  they  may 
involve  large  areas  of  the  lung.  The  pro- 
gressive tendency  of  the  process  is  probably 
partly  to  be  explained  by  the  fact,  already 
stated,  that  pulmonary  fibrosis  is  a  cause  of 
bronchial  dilatation,  so  that  fibrosis  once 
estabhshed,  by  inducing  further  dilatation  of 
the  bronchi,  favours  the  extension  of  the 
bronchial  and  pulmonary  inflammation. 

(3)  Pleurisy. — Pleurisy  in  exceptional  cases 
leads  to  the  development  of  a  chronic  pneu- 
monia. It  appears  to  be  in  those  cases  of 
pleurisy  which  are  more  or  less  chronic,  and 
in  which  the  lung  remains  long  collapsed 
from  the  effusion,  that  such  a  result  is  most 
liable  to  occur.  The  induration  of  the  lung 
thus  induced  is  sometimes,  however,  exceed- 
ingly partial,  consisting  merely  in  some  in- 
crease of  the  interlobular  connective  tissue 
originating  and  extending  inwards  as  dense 
bands  from  the  thickened  visceral  plemra.  In 
other  cases  pleurisy  gives  rise  to  a  much 
more  general  fibrosis. 

(4)  Inhalation  of  solid  irritating  particles. 
This,  which  occurs  in  miners,  potters,  stone- 
masons, grinders,  &c.,  is  the  cause  of  the 
fibrosis  of  the  limgs  so  common  amongst 
persons  so  employed.  The  continuous  irrita- 
tion of  the  inhaled  particles  induces  a  bronchial 
and  alveolar  inflammation,  and  ultimately 
a  progressive  fibrosis,  which,  gradually  ex- 
tending, may  involve  large  areas  or  even  the 
whole  of  the  lungs.  These  cases  sometimes 
become  tuberculous. 

Anatomical  Characters. — The  histologi- 
cal changes  met  witli  in  the  lungs  in  chronic 
pneumonia  may  be  described  generally  as 
consisting  in  the  development  of  a  fibro- 
nucleated  tissue  from  the  walls  of  the  alveoli, 
from  those  of  the  bronchi,  and  from  the  inter- 
lobular connective  tissue ;  which  new-growth, 
as  it  increases,  and  from  its  tendency  to  con- 
tract, gradually  replaces  and  obliterates  the 
alveolar  structure.  The  character  of  these 
changes,  however,  varies  somewhat  according 
to  the  more  acute  inflammatory  antecedents 
in  which  they  originate.  When  the  resvdt  of 
acute  pneumonia,  the  primary,  and  usually 
the  principal,  change  takes  place  in  the  walls 
of  the  alveoli,  although  ultimately  the  inter- 
lobular tissue  is  involved.  The  alveolar  walls 
become  thickened  by  the  growth  of  a  small- 
celled  tissue,  which  presents  all  the  appear- 
ances foimd  in  embryonic  tissue  which  is 
vmdergoing  fibroid  development.  This  new- 
growth,  in  its  earUer  stages,  usually  contains 
new  blood-vessels ;  but  later  the  tissue  con- 
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tracts,  and  the  vessels  become  to  a  great  extent 
obliterated.  The  alveolar  cavities  which  are 
not  obliterated  are  either  empty,  or  contain 
exudation-products  and  a  few  epithelial  cells. 

When  secondary  to  ordinary  broncho-pneu- 
monia, or  to  that  induced  by  the  inhalation 
of  solid  irritating  particles,  the  new  tibroid 
growth  also  originates  principally  from  the 
alveolar  waUs.  Here,  however,  in  the  earlier 
stages  it  is  less  uniform,  and  the  peri-bronchial 
and  interlobular  connective  tissues  play  a 
more  prominent  part  in  the  process.  The 
new  peri-bronchial  tissue  invades  the  walls 
<jf  the  adjacent  alveoli,  and  materially  in- 
creases the  fibrosis. 

In  the  chronic  pneumonia  resulting  from 
pleurisy,  the  change,  as  already  stated,  is 
sometimes  more  localised,  consisting  in  the 
development  of  dense  fibroiis  bands  passing 
inwards  from  the  thickened  pleura.  These 
are  developed  from  the  interlobular  tissue. 
In  other  cases  the  fibrosis  is  more  general. 

In  whichever  of  the  pulmonary  structures 
the  new  fibroid  growth  originates,  aU  the 
connective  tissue  of  the  limg  may  become  in- 
volved, as  it  increases,  and  the  alveolar  cavi- 
ties may  be  completely  obliterated.  The  new- 
growth,  like  that  met  with  in  the  inllamma- 
tory  indurations  of  other  organs,  although  in 
the  earlier  stages  of  its  development  it  may 
be  richly  cellular  and  contain  new  blood- 
vessels, tends  gradually  to  become  less 
cellular,  denser,  and  more  contractile.  In  its 
more  advanced  state  it  often  consists  either 
of  closely  packed  wavy  fibres,  or  more  fre- 
quently of  a  dense  homogeneous  or  obscurely 
fibrillated  material,  associated  with  which  are 
a  few  small  round  or  fusiform  cells.  Some- 
times the  new-growth  is  found  richly  cellular, 
even  in  the  most  advanced  stages  of  the 
disease. 

The  macroscopical  appearances  of  the  Itmg 
vary  with  the  extent  of  the  fibroid  change. 
In  the  earliest  stages  of  the  induration  result- 
ing fi-om  acute  pneumonia,  where  there  is 
merely  a  slight  thickening  of  the  walls  of  the 
alveoli,  the  consolidation  very  much  resem- 
bles that  of  red  or  grey  hepatisation.  It 
differs  in  being  firmer  and  less  friable  in  con- 
sistence, and  is  somewhat  less  granular.  In 
the  later  stages,  and  in  all  cases  where  the 
fibrosis  is  extensive  and  general,  the  appear- 
ances presented  by  the  hmg  are  very  charac- 
teristic. The  organ  is  diminished  in  size, 
dense,  firm,  fibrous,  in  parts  almost  cartila- 
ginous in  consistence.  The  cut  surface  is 
smooth  ;  and  the  large  amoimt  of  irregularly 
distributed  black  pigment  usually  present 
gives  to  it  a  peculiar  grey,  marbled  appear- 
ance. Numerous  dilated  bronchi  traverse  it 
in  all  directions. 

The  bronchi  are  almost  invariably  foimd 
dilated  in  those  portions  of  the  lung  where 
the  induration  is  advanced.  This  dilatation 
is  often  very  considerable,  the  dilated  tubes 
forming  cavities,  which  may  occiapy  a  large 


portion  of  the  indurated  lung.  The  walls  ol 
the  tubes  are  much  thickened,  and  the  mucous 
membrane  is  often  ulcerated.  This  secondary 
infiammation  and  ulceration  of  the  bronchi, 
which  occurs  esiiecially  in  the  dilated  por- 
tions, is  induced  by  the  irritating  and  often 
jjutrid  secretion  which  they  contain.  It  may 
extend  into  and  involve  the  indurated  lung, 
and  so  lead  to  more  or  less  excavation.  The 
miTcous  membrane  sometimes  sloughs,  and 
the  gangrenous  process  may  involve  the  liing. 
The  large  cavities  so  common  in  these  lungs 
are  in  the  main,  however,  dilated  bronchi. 
See  Bronchi,  Diseases  of. 

The  ])lei;ra  of  the  affected  lung,  except  in 
the  earliest  stages  of  the  disease,  is  much 
thickened  and  adherent. 

Site. — Chronic  pneumonia  is  m  the  ma- 
jority of  cases  unilateral.  The  whole  lung 
may  be  involved  or  only  a  portion.  In  the 
latter  case  the  base  is  much  more  commonly 
affected  than  the  apex.  When  it  is  due  to  the 
inhalation  of  irritating  solid  particles,  both 
lungs  are  usually  implicated. 

Symptoms. — In  the  earlier  stages  of  chronic 
pneinuonia  the  symptoms  are  often  very  ob- 
scure, and  it  is  not  uncommon  to  meet  with 
advanced  and  extensive  fibrosis  in  which  the 
lung- affection  must  presumably  have  been 
of  much  longer  duration  than  the  symptoms 
accompanying  it.  In  some  few  cases  the 
symjitoms  are  directly  continuous  with  those 
of  some  more  acute  pulmonary  inflamma- 
tion— an  acute  or  a  broncho  pneumonia. 
Under  these  circimistances,  a  prolongation 
of  some  of  the  phenomena  of  the  original 
disease  indicates  the  supervention  of  the 
pulmonary  fibrosis.  The  pyrexia  does  not 
entirely  disappear.  There  may  be  merely 
slight  elevation  of  temperature  towards 
evening,  or  the  course  of  the  fever  may  be 
very  irregular.  The  cough  usually  persists, 
as  does  also  some  increase  in  the  frequency 
of  the  respiration  and  pulse  ;  and  the  patient, 
instead  of  improvmg,  gradually  loses  strength 
and  flesh.  At  the  same  time  the  physical 
signs  of  the  pulmonary  consolidation  remain, 
and  gradually  give  place  to  those  of  pul- 
monary induration.  Where  chronic  pneu- 
monia is  secondary  to  pleiirisy,  a  continuous 
sequence  in  the  symptoms  is  even  less  com- 
monly observed.  When  it  is  the  result  of  the 
inhalation  of  irritating  solid  particles,  the 
symptoms  of  bronchial  catarrh  are  predomi- 
nant. 

AVhen  the  fibrosis  is  fully  established  the 
symptoms  are  usually  more  pronounced. 
They  vary  considerably,  however,  with  the 
extent  of  lung  involved,  the  situation  of  the 
consolidation,  and  especially  according  to 
the  presence  or  absence  of  bronchial  catarrh. 
When  bronchial  catarrh  is  absent,  and  the 
disease  is  quiescent,  a  considerable  area,  or 
even  the  whole  of  the  lung,  may  be  involved 
without  producing  any  naarked  pulmonary 
symptoms ;  and  slight  dyspnoea  and  cough, 
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with  some  general  impairment  of  nutrition 
and  failure  of  strength,  may  be  almost  the 
only  phenomena  present.  Such  quiescence 
and  immunity  from  symptoms,  however, 
although  common  in  the  course  of  the 
disease,  is  rarely  observed  over  lengthened 
periods. 

"With  the  existence  of  catarrh  of  the 
bronchi,  much  more  marked  pulmonary 
symptoms  are  usually  observable.  Inflam- 
mation of  the  bronchi  is  especially  favoured 
by  their  dilatation,  and  it  is  almost  invariably 
present,  to  a  greater  or  less  extent,  during 
the  course  of  the  disease.  With  it  is  usually 
associated  activity  of  the  indurating  process. 
This  dilatation  of  the  bronchi,  and  secondary 
inflammation  and  ulceration  of  their  walls, 
are  most  important  factors  in  accounting  for 
the  symptoms.  The  course  of  the  disease 
now  often  simulates  that  of  chronic  phthisis, 
but  it  is  for  the  most  part  more  chronic,  less 
regularly  progressive,  and  more  frequently 
interrupted  by  periods  of  quiescence.  The 
dyspnoea  is  now  more  marked,  and  cough 
becomes  a  troublesome  symptom.  The 
cough  may  be  more  or  less  constant,  and  it 
is  usually  attended  by  expectoration.  Its 
characters  vary,  however,  according  to  the 
situation  and  the  extent  of  bronchial  dilata- 
tion. When,  as  is  most  frequent,  the  lower 
Jobe  of  the  lung  is  involved,  the  secretion 
accumulates,  and  its  removal  by  expectora- 
tion becomes  exceedingly  difiicult.  Under 
these  circumstances  the  cough  is  often  violent 
and  paroxysmal.  The  patient  may  remain 
for  several  hours  with  but  little  or  no  cough, 
and  then  occurs  a  violent  paroxysm,  which 
results  in  the  expectoration  of  large  quantities 
of  muco-purulent  secretion.  This  violent 
paroxysmal  cough  and  copious  expectoration, 
occurring  at  long  intervals,  are  exceedingly 
characteristic  of  bronchial  dilatation  in  the 
lower  portion  of  a  lung.  According  to 
Niemeyer,  the  paroxysm  occurs  when  the 
secretion  which  accumulates  in  the  lower 
portions  of  the  lung  reaches  and  irritates 
the  more  healthy  bronchi  which  retain  their 
sensibility,  the  dilated  tubes  being  so  altered 
as  to  be  completely  insensible.  The  sputum 
may  be  simply  puriform,  but  when  there  is 
much  bronchial  dilatation,  owing  to  its  accu- 
mulation and  retention  in  the  tubes,  it  often 
undergoes  putrefaction,  is  of  a  greyish  or 
greenish-black  colour,  and  more  or  less  foetid. 
This  putrid  secretion  not  only  intensifies  the 
inflammation  in  the  bronehiectatic  cavities 
where  it  originates,  but  is  often  conveyed  by 
aspiration  to  other  parts  of  the  same,  or 
the  opposite  lung,  and  so  orig^ates  foci  of 
broncho-pneumonia,  which  materially  hasten 
the  progress  of  the  disease.  Haemoptysis  is 
not  infrequent,  but  it  is  usually  small  in 
quantity,  and  is  in  most  cases  due  to  ulcera- 
tion of  the  bronchial  walls. 

Pyrexia  is  usuaUy  present  to  a  greater  or 
less  extent  in  the  course  of  chronic  pneumonia. 


The  fever,  however,  is  exceedingly  irregular, 
and  there  are  often  long  periods  of  perfect 
immunity.  During  the  pyrexial  periods  the 
maximum  evening  temperature  is  rarely 
more  than  101°  or  102°  F.,  and  it  may  be 
only  100°.  The  morning  temperature  is  often 
normal.  The  pyrexia  appears  in  most  cases 
to  be  due  to  inflammation  and  ulceration  of 
the  bronchi.  It  is  not  infrequently  the  result 
of  a  supervening  tuberculosis. 

With  the  progress  of  the  disease  the  patient 
gradually  emaciates;  the  fingers  become 
clubbed ;  digestion  is  impaired,  and  diarrhoea 
is  often  present.  Dropsy  is  a  common 
symptom,  although  it  is  rarely  extensive, 
and  is,  for  the  most  part,  confined  to  the 
lower  extremities.  It  appears  in  most  cases 
to  be  due  to  the  anaemia  and  impeded  pul- 
monary circulation.  The  pulmonary  obstruc- 
tion may  also  give  rise  to  some  enlargement 
of  the  right  side  of  the  heart,  and  cyanosis. 
Lardaceous  disease  of  the  viscera  is  occa- 
sionally met  with.  Death  usuaUy  results 
from  the  general  failure  of  strength,  or  from 
some  intercurrent  affection  of  the  opposite 
lung. 

Physical  signs. — In  the  earUest  stage  of 
chi-onic  pneumonia,  when  it  is  the  result  of  a 
more  acute  pneumonic  process,  the  physical 
signs  are,  in  the  main,  those  met  with  during 
the  acute  consolidation.  It  is  the  persistence 
of  the  signs  of  the  pulmonary  consolidation 
after  the  acute  attack  which  indicates  the 
possibility  that  the  disease  may  become 
chronic.  Dulness  on  percussion ;  increased 
vocal  fremitus ;  bronchial  breathing ;  and  the 
existence  of  rales,  which  are  larger,  moister, 
and  more  metallic  in  quality  than  those  of 
fine  crepitation,  are  observable  during  this 
stage.  When  the  induration  is  fully  estab- 
lished, the  physical  signs  are  those  of  con- 
traction and  consolidation,  with  usually  those 
of  more  or  less  dilatation  of  the  bronchi,  of  a 
whole  or  a  portion  of  the  lung.  The  retrac- 
tion is  well-marked,  and  commonly  affects 
the  whole  side,  although  when  the  lung  is 
not  universally  involved  it  may  be  more 
limited.  Expansion  is  exceedingly  deficient, 
or  completely  absent.  The  heart  is  much 
displaced  towards  the  affected  side ;  the 
diaphragm  and  the  abdominal  viscera  are 
drawn  up ;  and  the  opposite  lung  encroaches 
considerably  across  the  middle  line  in  front. 
Percussion  is  hard,  wooden,  and  high-pitched, 
sometimes  more  or  less  amphoric.  The  vocal 
fremitus  is  usuaUy  increased  ;  and  there  is 
often  bronchophony  or  pectoriloquy.  The 
respiratory  sounds  will  vary  according  to  the 
extent  of  the  bronchial  dilatation  and  excava- 
tion, and  the  amount  of  secretion.  They  are 
for  the  most  part  bronchial  ;  usually  large 
and  loud;  and  often  distinctly  cavernous. 
When  there  is  much  secretion  in  the  dilated 
bronchi,  high-pitched  bubbling  rales  are 
heard,  which  are  often  amphoric  and  caver- 
nous.   These   may  be   audible   only  after 
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cough.  The  opposite  lung  is  usuaUy  en- 
larged, hj'per-resonant,  and  the  respiration 
exaggerated. 

Diagnosis. — The  diagnosis  of  chronic  pneu- 
monia rests  mainly  on  the  physical  signs. 
The  diseases  with  which  it  is  most  liable 
to  be  confounded  are  chronic  (tuberculous) 
phthisis,  and  retraction  from  pleurisy.  In 
the  most  chronic  forms  of  phthisis,  where 
the  fibrosis  of  the  lung  is  considerable,  the 
diagnosis  from  non-tuberculous  consolidation 
may  present  some  difficulty.  This  difficulty, 
however,  rarely  exists  except  in  those  quite 
exceptional  cases  in  which  the  chronic  pneu- 
monia involves  only  the  upper  portions  of 
the  lung.  Here  the  situation  of  the  con- 
solidation is  very  gi'eatly  in  favour  of  its 
tuberculous  natiure.  This  probability  is 
inlinitely  increased  if  the  other  hmg  be 
affected.  In  unilateral  basic  disease,  and 
in  induration  of  the  whole  of  one  lung,  the 
other  lung  Vieing  healthy,  the  tuberculous 
nature  of  the  disease  is  much  less  probable ; 
although  the  occasional  supervention  of  a 
tuberculosis  in  these  cases  should  be  borne 
in  mind.  An  exammation  of  the  sputum  for 
the  bacillus  of  tubercle  is  usually  the  only 
means  of  settUng  the  diagnosis.  Disease  of 
the  larynx  is  m  favour  of  the  tuberculous, 
foetidity  of  the  sputa  of  the  non-tuberculous, 
natm'e  of  the  consolidation. 

The  retraction  residting  from  chronic 
pleurisy  may  also  be  confoimded  with  chronic 
j)neumonia.  Here,  however,  there  are  rarely 
physical  signs  of  dilatation  of  the  bronchi, 
respiration  is  weak  and  distant,  and  the 
vocal  fremitus  is  diminished.  The  pre- 
sence of  abimdant  foetid  sputa,  of  pyrexia, 
emaciation,  &c.,  in  chronic  pneumonia  will 
also  in  most  cases  render  the  diagnosis 
easy. 

Prognosis. — Chronic  pneumonia,  when  it 
involves  a  considerable  area  of  the  lung, 
usuaUy  tends  ultimately  to  terminate  in 
death,  although  under  favourable  circum- 
stances life  may  be  prolonged  for  many  years. 
When  the  disease  is  limited,  and  remains 
quiescent,  the  general  health  and  duration 
of  life  may  sometimes  be  but  little  affected. 
The  most  important  element  in  the  prognosis 
is  the  condition  of  the  bronchi.  The  existence 
of  bronchial  dilatation,  as  evidenced  by  pro- 
fuse, and  often  fcetid,  expectoration,  is  always 
unfavourable,  as  it  not  only  weakens  the 
patient,  but  is  usuaUy  attended  by  extension 
of  the  indiu'ation,  and  ultimately  leads,  in 
the  dilated  tubes,  to  ulceration  of  the  bronchial 
walls  and  surrounding  tissue,  and  occasionally 
to  gangrene.  Pyi-exia,  as  another  evidence 
of  inflammation  of  the  bronchi  and  indurated 
lung,  is  likewise  imfavourable,  as  is  also 
haemoptysis.  The  latter  indicates  deep  ul- 
ceration, and  it  may  in  exceptional  cases 
endanger  life.  The  general  condition  of  the 
patient  must  also  be  taken  into  accoimt  in 
making  a  prognosis.     Failure  of  strength 


and  of  digestive  power,  diarrhoea,  and  dropsy, 
are  aU  of  unfavourable  augury. 

Treatment. — In  considering  the  treatment 
of  chronic  pneumonia,  it  is  in  the  first  place 
important  to  bear  in  mind  that  the  usual 
origin  of  the  disease  is  some  more  acute  pul- 
monary inflammation.  Hence  the  necessity 
for  the  most  careful  management  and  super- 
vision of  such  inflammations  in  their  later 
stages,  with  the  object  of  procuring,  if  pos- 
sible, a  complete  resolution  of  the  pneumonic 
products. 

When  the  fibrosis  of  the  hmg  is  estab- 
Hshed,  it  is  hardly  necessary  to  remark  that 
the  new-growth  is  incapable  of  removal,  and 
by  treatment  we  can  only  hoi)e  to  influence 
the  extension  of  the  disease,  and  control  the 
bronchial  catarrh  with  which  it  is  so  fre- 
quently associated.  The  frequency  and 
gravity  of  bronchial  catarrh  has  been  afready 
insisted  upon ;  and  its  management,  in  the 
majority  of  cases,  constitutes  by  far  the  most 
important  element  in  the  treatment.  Our 
object  must  be  to  prevent  and  control  it ;  to 
promote  expectoration,  and  to  prevent  that 
decomposition  of  the  secretion  which  is  so  apt 
to  result  from  its  retention.  Here  the  question 
of  climate  wiU  necessarily  present  itself,  and 
very  much  may  usually  be  done  by  residence 
at  some  suitable  station.  One  not  subject  to 
vicissitudes  of  temperature,  and  at  the  same 
time  dry  and  moderately  bracing,  is  most 
likely  to  be  beneficial.  The  patient  should 
be  warmly  clad,  and  everything  should  be 
done,  by  means  of  diet  and  medicme,  to 
improve  the  general  health,  inasmiich  as 
the  better  the  state  of  nutrition,  the  less  is 
the  liability  to  bronchial  inflammation. 
Cod-liver  oil  and  iron  are  often  usefril 
for  this  purpose.  If  an  attack  of  acute 
bronchial  catarrh  supervenes,  it  should 
be  treated  at  once,  and  the  importance 
of  quickly  controlling  it  should  not  be  for- 
gotten. 

In  the  treatment  of  the  more  chronic  catar- 
rhal process  which  is  so  often  associated 
Mdth  profuse  secretion,  much  may  usually  be 
j  gained  by  the  use  of  stimulating  and  antiseptic 
inhalations,  of  which  creasote,  eucalyptus,  and 
carbolic  acid  are,  perhaps,  the  most  generally 
useful.  These  not  only  tend  to  diminish  the 
amoimt  of  secretion,  and  to  jDrevent  its  putre- 
faction, but  induce  coughing,  and  so  assist  in 
its  evacuation.  These  substances  may  be 
administered  internally  with  the  same  ob- 
ject. Counter-irritation,  especially  painting 
with  iodine,  appears  sometimes  to  be  ser- 
viceable. Gastric  disturbance,  diarrhoea, 
haemoptysis,  &c.,  must  be  treated,  as  they 
arise,  on  general  principles. 

In  cases  of  localised  basic  disease,  when 
other  treatment  fails,  the  question  of 
paracentesis  and  artificial  drainage  of  a 
large  bronchieetatic  cavity  might  be  enter- 
tained. 

T.  Henry  Green. 
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LUK'GS,  Inflation  of.— This  term  is 
nsed  somewliat  ambiguously.  It  is  some- 
times employed  as  synonymous  with  emphy- 
sema in  its  general  sense.  More  correctly 
it  has  been  Umited  to  that  condition  ia 
which  the  lungs  are  acutely  and  temporarily 
distended  more  or  less  with  air,  as  from 
plugging  of  the  bronchial  tubes  in  some 
cases  of  bronchitis,  a  condition  which  is 
usually  called  '  acute  emphysema.'  It  can- 
not be  said  to  give  rise  in  itself  to  any  de- 
finite symptoms ;  but  it  can  be  made  out  by 
physical  examination,  the  signs  being  those 
indicating  excess  of  air  in,  and  consequent 
distension  of,  the  lungs. 

When  this  condition  exists,  the  aim  in 
treatment  should  be  to  get  rid  of  any  ob- 
struction leading  to  the  imprisonment  of  the 
air,  and  to  help  the  lungs  in  expelling  it. 
It  must  be  remembered  that,  even  after  a 
considerable  degree  of  distension,  the  lungs 
may  be  able  to  return  to  their  normal 
dimensions. 

'  Inflation '  is  also  a  term  applied  to  in- 
tentional expansion  of  the  lungs  with  air,  as 
carried  out  in  certain  methods  of  artificial 
respiration. 

Fkedekick  T.  Egberts. 

LUNGS,  Malformations  of.— There 
are  no  malformations  of  the  lungs  which  can 
be  regarded  as  of  much  importance  from  a 
clinical  point  of  view.  As  anatomical  pecu- 
liarities, the  shape  of  these  organs,  or  the 
arrangement  of  their  lobes,  may  be  ab- 
normal. In  a  case  which  came  under  the 
notice  of  the  writer,  one  of  the  lungs  was  im- 
properly developed  and  unexpanded,  in  con- 
nexion with  the  almost  complete  absence  of 
one  of  the  divisions  of  the  pulmonary  artery. 
The  form  of  the  limgs  is  frequently  more  or 
less  altered  as  the  result  of  various  organic 
diseases  of  these  organs. 

Frederick  T.  Egberts. 

LUNGS,  Malignant  Disease  of. — 

Synon.  :  Fr.  Carcvnome  du  Poumon ;  Ger. 
Lungenkrehs. 

Definition. — Malignant  disease  affecting 
the  pulmonary  tissues. 

^Etiology. — MaHgnant  disease  of  the  lungs 
is  of  more  fi:equent  occurrence  than  was  at 
one  time  supposed  ;  but  there  are  not  suffi- 
cient trustworthy  statistics  to  enable  us  to 
determine  its  relative  frequency  to  other 
forms  of  thoracic  organic  disease.  It  has 
been  met  with  in  persons  of  all  ages,  fi:om 
childhood  to  extreme  old  age  ;  but  the  middle 
periods  of  life,  from  20  to  60,  are  the  most 
liable  ;  and  the  two  sexes  are  about  equally 
obnoxious  to  the  disease.  As  a  primary 
disease,  originating  in  the  limgs,  cancer  is 
imdoubtedly  rare,  though  much  less  rare  as 
first  manifesting  its  presence  in  these  organs, 
either  by  local  or  general  symptoms.  In  by 
far  the  larger  mamber  of  cases  the  disease  in 


the  lungs  is  secondary  to  cancer  in  other 
parts  ;  and  in  this  way,  with  the  exception 
of  the  liver,  the  lungs  are  more  frequently 
implicated  than  any  other  internal  organ. 
Thus,  after  the  removal  of  an  external  can- 
cer, pulmonary  symptoms  are  among  the 
most  frequent  and  earliest  indications  that 
the  disease  has  invaded  internal  organs. 

Anatomical  Characters. — The  right  lung 
has  been  considered  to  be  more  frequently 
affected  with  malignant  disease  than  the  left. 
This,  however,  does  not  accord  with  the 
writer's  experience.  Of  thirty-nine  cases  tabu- 
lated by  him,  the  left  lung  was  the  principal 
seat  in  fourteen,  and  the  right  in  nine  only, 
whilst  of  the  remainder  either  both  lungs 
were  affected,  or  the  disease  was  confined  to 
the  mediastinum.  Of  the  several  varieties  of 
cancer,  encephaloid  is  by  far  the  most  com- 
mon in  the  limgs ;  colloid  and  epithelioma 
are  the  rarest ;  and  scirrhus  holds  a  middle 
place.  The  intermediate  varieties  of  these 
leading  forms  are  also  occasionally  seen. 

Symptoms  and  Diagnosis. — In  proceeding 
now  to  describe  the  various  aspects  under 
which  these  several  varieties  are  presented 
to  the  clinical  observer,  then-  natural  history, 
and  diagnosis,  it  is  not  proposed  to  maintain 
any  precise  distinction  between  primary  and 
secondary  forms,  nor  to  discuss  the  minute 
anatomy  or  general  pathology  of  the  several 
species,  such  questions  having  been  con- 
sidered in  other  parts  of  this  work.  The 
object  of  the  writer  is  to  treat  the  subject 
from  a  clinical  point  of  view.  It  is  impor- 
tant, however,  to  observe,  in  limine,  that 
cancer  may  either  commence  in,  or  eventu- 
ally implicate,  any  or  all  of  the  pulmonary 
textures ;  although  imdoubtedly  both  the 
primary  locaUsation  and  the  spread  of  the 
disease  are  influenced  by  the  particular 
species.  Both  the  early  symptoms  and  the 
subsequent  progress  of  the  case  wiU  often  be 
materially  modified  by  the  particular  tissue 
that  is  mainly  implicated.  If  the  disease 
first  manifests  itself  in  the  form  of  sub- 
pleural  growths,  both  the  early  symptoms 
and  the  subsequent  phenomena  will  differ 
from  those  which  present  themselves  when 
the  disease  commences  in  the  deeper  tissues 
of  the  lungs.  And  it  is  observable  that,  when 
the  disease  commences  as  disseminated  de- 
posits in  the  lungs,  these  deposits  are  fre- 
quently most  munerous  in  the  vicinity  of  the 
pleura,  so  that  this  membrane  is  very  early 
imphcated,  in  many  cases,  when  it  is  not  the 
primary  seat  of  disease. 

For  clinical  purposes  we  cannot  do  better 
than  divide  intra-thoracic  cancerous  growths 
into  three  groups :  1.  Where  the  disease  is 
disseminated  through  the  limgs,  either  in 
the  form  of  isolated  scattered  nodules  of 
varying  magnitude,  or  as  spreading  along 
the  mucous  membrane  and  sides  of  the 
bronchial  tubes  and  vessels,  through  a 
greater  or  less  extent  of  the  lung.    2.  Where 
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the  ^owth  is  more  localised,  occurring,  for 
the  most  part,  in  large  masses.  3.  Medias- 
tinal tumours,  involving  the  various  struc- 
tures at  the  root  of  the  limgs,  and  eventually 
giving  rise  to  symptoms  of  pressure  and 
distress  of  a  more  or  less  serious  character. 

1 .  Disseminated  Malignant  Disease. — 
In  the  disseminated  form  of  pTilmonary  can- 
cer the  symptoms  vary  considerably,  accord- 
ing to  the  seat  of  the  growths.  When  the 
pleural  surface  is  chiefly  implicated,  both 
the  symptoms  and  the  physical  signs  are 
essentially  those  of  pleurisy,  though  the  de- 
gree of  febrile  disturbance  is  usually  very 
slight,  and  but  little  or  perhaps  no  false 
membrane  may  be  effused.  But  the  more 
prominent  symptoms  are  sometimes  singu- 
larly localised  even  when  the  pleural  surface 
is  extensively  implicated.  The  exudation  is 
generally  clear  serum,  or  serum  mixed  with 
blood ;  and  it  may  have  a  gi*eenish  or  brown 
colour,  but  is  rarely  purulent  or  even  semi- 
pm'ulent.  As  the  effiision  increases  in  amount, 
the  ordinary  consequences  of  compression  of 
the  lung  ensue,  but  dilatation  of  the  side  is 
generally  much  less  marked  than  in  simple 
pleurisy  with  effusion,  in  consequence  of 
there  being  less  giving  way  of  the  inter- 
costals.  The  fluid  generally  returns  speedily 
after  paracentesis. 

When  the  mucous  and  submucous  mem- 
branes of  the  bronchi  and  the  sirrrounding 
connective  tissue  are  the  chief  seats  of  the 
disease,  the  physical  signs  are  those  of 
bronchial  irritation  and  emphysema,  which, 
however,  may,  for  some  time,  be  quite  dis- 
proportionate to  the  dyspnoea  and  other 
symptoms  of  ordinary  bronchitis.  The  ex- 
pectoration is,  for  the  most  part,  scanty,  and 
either  simply  mucous  or  mixed  vnth  blood  ; 
or  small  bronchial  casts  may  be  expectorated. 
Examination  with  the  microscope  will  occa- 
sionally reveal  characteristic  cancer-cells, 
and  the  absence  of  tubercle  bacilli  may  i 
decide,  in  an  otherwise  doubtful  case,  that  it  j 
is  not  phthisis.  The  resonance  of  the  chest 
may  remain  normal,  when  auscrdtation  I 
proves  that  there  is  a  diminution  of  air 
entering  the  lung.  But  there  will  not  be  the 
hyper-resonance  of  emphysema.  Wheezing 
and  dry  and  moist  sounds  vary  much  with 
the  amoimt  of  constriction  of  the  tubes,  and 
the  amount  and  character  of  the  secretion. 
But  in  advanced  cases  of  this  kind,  by  the 
spread  of  the  disease  along  the  interlobular 
sei)ta  and  through  the  limg,  its  condition 
becomes  similar  to  that  of  a  cirrhotic  hmg, 
and  the  cHnical  aspects  of  the  case  may  be 
greatly  altered.  Perhaps  the  most  charac- 
teristic symptom  of  this  class  of  cases  is 
dyspnoea  insidiously  increasing,  especially  on 
exertion,  without  correspondmg  symptoms  of 
either  congestion  of  hmg  or  compression. 
Of  the  general  symptoms,  the  most  charac- 
teristic is  that  of  steadily  advancing  debility,  [ 
which  is  common  to  other  forms  of  cancer.  1 


And  it  is  from  asthenia,  or  from  general 
cachexia,  that  the  patient  usually  dies,  before 
much  or  any  disintegration  of  tissue  takes 
place.  It  is  the  scirrhous  variety  of  cancer 
which  most  often  thus  follows  and  implicates 
the  bronchi. 

In  the  disseminated  form,  characterised  by 
numerous  masses,  varying  from  the  si/.e  of  a 
millet-seed  to  that  of  a  pea,  scattered  through- 
out the  lungs,  the  clinical  phenomena,  both 
local  and  genernl,  may  very  closely  simulate 
those  of  tubercle,  with  recurrent  attacks  of 
l)rouchial  irritation  and  congestion,  and 
febrile  distm-bance.  But  as  a  rule,  to  wliich, 
however,  some  remarkable  exceptions  have 
been  met  with,  there  is  little,  if  any,  increase 
of  temperature,  nor  is  there  the  quickened 
breath  and  fr-equent  dry  cough  of  tubercle. 
The  dysjincea  is  chiefly  on  exertion,  and 
seems  more  due  to  feeble  circulation  and 
general  debility  than  to  either  pulmonary 
disease  or  febrile  disturbance.  Indeed,  the 
absence  of  local  signs  of  inflammation,  or 
symptoms  of  functional  disturbance,  is  fre- 
quently remarkable.  Signs  of  bronchial  irri- 
tation in  some  of  these  cases  have  been  early 
noted  and  prominent  symptoms  ;  in  other 
cases  they  have  been  slight  and  variable. 
The  apices  of  the  limgs,  though  often  impli- 
cated, are  not  specially  and  early  invaded  as 
in  tubercle,  but  rather  the  bases.  If  the  can- 
cerous growths  are  rapidly  developed  and 
extensively  distributed  through  the  lungs, 
both  the  signs  and  general  symptoms  become 
greatly  modified,  and  the  case  proves  speedily 
fatal.  The  similarity  to  acute  tuberculosis 
is  sometimes  very  close,  especially  in  those 
instances  in  which  there  is  marked  febrile 
distmbance,  and  recurring  shght  hfemo- 
ptysis. 

2.  Localised.  Malignant  Disease. — 

The  second  class  of  cases  of  malignant  disease 
of  the  lungs,  in  which  the  disease  manifests 
itself  in  the  form  of  isolated  masses  of  larger 
size,  is  the  most  common.  There  may  be 
one  such  tumour  or  several,  at  first  assuming 
a  rounded  form,  but,  as  they  gradually  invade 
the  hmg,  acquiring  an  indefinite  shape,  and 
involving  a  large  portion  or  even  the  whole 
of  the  lung.  Such  tumours,  being  most 
frequently  of  the  encephaloid  varieties  of 
malignant  disease,  often  grow  rapidly,  and 
as  rapidly  disintegrate,  giving  rise  to  hiemor- 
rhage  and  destruction,  not  only  of  the  mass 
itself,  but  also  of  the  surrounding  tissues. 
In  this  way  vomicte  may  be  formed,  or 
portions  of  lung  may  become  gangrenous. 

The  symptoms  and  progress  of  these  cases 
necessarily  vary  much.  If  the  growth  or 
growths  have  attained  any  considerable  size, 
there  is  diilness  on  percussion,  and  an  absence 
of  respiratory  miurmiu-  over  the  affected 
portion  of  lung.  The  presence  and  character 
of  other  physical  signs  depend  very  much  on 
the  patency  or  occlusion  of  the  bronchi. 
When,    as   is   often   the   case,   these  are 
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completely  occluded,  nothing  whatever  may- 
be detected  on  auscultation,  and  aU  vocal 
fremitus  may  be  absent ;  the  implicated 
portion  being  completely  shut  off  from  the 
rest  of  the  limg,  and  from  all  communication 
with  the  trachea.  If,  however,  the  bronchi 
remain  patent,  or — as  the  result  of  breaking 
down  of  the  cancerous  mass — if  communica- 
tion with  the  larger  bronchi  has  been  re- 
estabhshed,  we  have  evidence  of  abimdant 
secretion,  and  the  ordinary  phenomena 
associated  with  a  cavity.  In  such  circum- 
stances microscopic  examination  of  the 
expectorated  matters  may  give  decisive 
evidence  of  the  natm'e  of  the  case.  On  the 
other  hand,  before  any  such  consequences 
have  arisen,  we  may  have  in  the  case  of  a 
large  tumour  involving  the  whole  or  the 
greater  part  of  one  lung  auscultatory  signs 
which  are  with  difficulty  distinguishable 
from  those  of  extensive  pleuritic  effusion. 
In  other  instances,  where  the  portion  of  lung 
impHcated  in  the  cancerous  growth  is  hmited 
and  well-defined,  the  physical  signs  may  so 
closely  resemble  those  of  phthisis  as  to  lead 
astray  the  most  expert.  Thus  we  may  have 
limited  dulness  on  percussion,  with  absence 
of  respiration ;  followed  by  signs  of  surround- 
ing irritation,  slight  haemoptysis,  cough, 
expectoration,  and  indications  of  a  cavity. 
In  some  rare  instances  there  have  been 
limited  flattening  and  altered  form  of  the 
chest-waUs,  such  as  characterise  chronic 
phthisis.  Copious  hsemoptysis,  except  in 
connexion  with  extensive  destruction  of 
lung-tissue,  is  not  common  in  cancer  of  the 
lung.  But  there  may  be  extensive  sanguineous 
effusion  into  the  pleural  cavity,  increasing 
the  difficulty  of  diagnosis.  The  diagnosis  in 
those  instances,  where  the  local  signs  closely 
resemble  phthisis,  must  be  based  mainly  on 
the  constitutional  symptoms  and  the  history 
of  the  case,  together  with  careful  microscopic 
examination  of  the  sputa. 

There  is  considerable  difference  as  to  the 
progress  and  mode  of  termination  in  the  whole 
of  the  class  of  cases  now  under  consideration. 
Long  before  the  local  changes  have  advanced 
far  enough  to  admit  of  a  decisive  diagnosis, 
the  patient  may  die  from  rapidly  increasing 
debility  and  emaciation,  with  more  or  less  of 
hectic  fever,  and  even  typhoid  phenomena ; 
or  he  may  be  carried  off  by  rapicUy  occurring 
pleuritic  effusion.  In  other  instances,  cancer 
developing  in  other  organs  is  the  cause  of 
death.  Indeed,  in  a  large  proportion  of  cases 
the  manifestation  of  malignant  growths  in 
the  neck,  the  axilla,  or  other  parts,  places 
beyond  question  the  natm-e  of  the  case.  So 
long  as  the  growth  is  confined  to  the  sub- 
stance of  the  lung,  and  does  not  implicate 
the  nerve-trunks  and  larger  vessels,  there  is 
usually  Little  pain,  paroxysmal  dyspnoea,  or 
disturbance  of  the  heart's  action,  excepting 
such  as  may  be  due  to  feebleness  of  muscular 
power.    Nor  is  there  generally  any  external 


oedema,  or  distension  of  the  superficial  veins. 
The  reverse  of  all  this  characterises  the  cases 
in  which  the  mediastinima  and  the  roots  of 
the  lungs  become  involved. 

3.  Mediastinal  Tumours. — This  form 
of  malignant  disease  of  the  limgs  is  described 
under  a  separate  heading.  See  Mediastinum, 
Diseases  of. 

Prognosis  and  Treatment. — The  subject 
!  of  the  prognosis  and  treatment  of  mahgnant 
disease  of  the  lungs  in  its  various  forms  will 
be  more  conveniently  discussed  in  the  article 
Mediastinum,  Diseases  of. 

J.  Risdon  Bennett. 

LUNGS,  Malpositions  of.  —  Among 
malpositions  may  be  regarded  those  condi- 
tions in  which  the  lung  is  contracted  more 
or  less  within  its  normal  limits ;  or,  on  the 
other  hand,  distended  so  as  to  pass  beyond 
its  usual  boundaries.  One  or  both  organs 
may  be  thus  affected.  These  alterations 
may  result  either  from  more  or  less  diminu- 
tion of  the  amount  of  air  in  the  lungs,  as  in 
cases  of  compression  or  collapse  ;  from  excess 
of  the  same,  as  in  emphysema  and  hyper- 
trophy: or  fr-om  diseases  which  affect  their 
structure.  The  lung  may  also  be  displaced 
by  the  pressure  of  tumours,  in  addition 
to  being  compressed.  The  most  important 
malposition  of  the  lung,  however,  is  that 
known  as  hernia,  in  which  a  portion  of  the 
organ  projects  into  the  neck,  or  through 
some  part  of  the  chest-waUs,  or  through  the 
diaphragm  into  the  abdominal  cavity.  If 
the  hernia  passes  towards  the  surface  of  the 
body,  it  may  be  made  out  clinically,  being 
indicated  by  a  soft  and  compressible  swell- 
ing, localised,  resonant  on  percussion,  and 
rendered  more  prominent  by  a  cough.  Pul- 
monary symptoms  might  possibly  be  present. 

!  It  is  practically  impossible  to  detect  a  hernia 
of  the  lungs  through  the  diaphragm. 

j  Frederick  T.  Roberts. 

IiUNG-S,  Morbid  Growths  in.— The 

formations  in  the  lungs  which  belong  to  the 
class  of  morbid  growths  may  be  thus  enu- 
merated, in  the  order  of  their  importance : 
1.  Tubercle.  2.  Cancer.  3.  Syphilitic  gum- 
mata.  4.  Hydatids.  5.  i?<we  formations, 
such  as  sarcoma,  enchondroma,  osteoid  and 
myeloid  growths,  hsematoma,  lymphatic  for- 
mations, actinomycosis,  &c.  Most  of  these 
are  discussed  under  thefr  appropriate  head- 
ings, and  it  is  unnecessary  to  allude  to  them 
any  ftirther  here.  Those  belonging  to  the 
last  group  are  usually  rather  of  pathological 
interest  than  of  cUnical  importance,  with  the 
exception  of  actinomycosis,  as  they  rarely 
give  rise  to  any  local  symptoms  or  physical 
signs  during  life,  and  are  merely  discovered, 
as  a  rule,  at  the  post-mortem  examination. 
It  is  a  question  how  far  some  of  these  growths 
are  to  be  regarded  as  being  of  a  mahgnant 
nature.    In  some  cases  they  are  secondary 
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to  similar  growths  elsewhere,  or  the  lung 
may  be  involved  by  extension.  Lympliatic 
formations  in  the  hmgs  are  sometimes  ob- 
served in  cases  of  Hodgkin's  disease. 

Effects.  —  It  will  be  useful  to  indicate 
the  efl'ects,  if  any,  which  morbid  growths 
may  produce  in  connexion  with  the  lungs. 

1.  The  lung-tissues  may  merely  be  more  or 
less  displaced  and  compressed ;  or,  in  course 
of  time,  they  become  absorbed  or  atrophied, 
in   proportion   as   the   growth  progresses. 

2.  The  distribution  of  air  in  the  lungs  may 
be  modified  by  the  mere  presence  of  a  growth, 
so  that  in  one  part  it  is  in  excess,  and  in 
another  part  deficient.  3.  Similarly,  the 
circulation  of  blood  may  be  disturbed,  lead- 
ing to  congestion  in  one  part,  and  ansemia 
in  another.  4.  Morbid  formations  are  very 
liable  to  cause  local  irritation.  Hence  they 
may  induce  bronchial  congestion  and  ca- 
tarrh, localised  acute  pneumonia  and  its  con- 
sequences, or  chronic  interstitial  pneiimonia, 
which  may  lead  to  the  formation  of  a  fibrous 
capsule  around  a  growth.  5.  Certain  forma- 
tions are  liable  to  imdergo  degenerative  and 
destructive  processes,  which  will  probably 
involve  the  pulmonary  tissues.  In  this  way 
they  originate  ulcers  or  cavities,  and  may 
give  rise  to  morbid  products,  which  are  not 
only  injurious  to  the  lungs,  but  also  infect 
distant  parts  to  which  they  may  be  conveyed. 
After  destruction  reparative  processes  not  in- 
frequently take  place,  with  loss,  however,  of 
the  involved  portions  of  the  lung- structures. 
It  must  be  remarked  here  that  some  morbid 
growths  seem  to  become  infiltrated  through 
the  piilmonary  tissues  without  destroying 
them  ;  and  under  appropriate  treatment  the 
growth  is  absorbed,  leaving  the  involved  por- 
tion of  the  lung  intact.  This  appUes  espe- 
cially to  some  cases  of  syphilitic  infiltration. 
6.  Growths  in  the  lungs  sometimes  extend 
beyond  these  organs,  so  as  to  interfere  with 
neighboiufing  structm*es,  causing  irritation, 
pressure,  or  destructive  effects.  Thus,  local 
Xjleurisy,  pressure  on  vessels  or  nerves,  de-  i 
struction  of  bones,  and  other  conseqiiences 
may  ensue.  In  short,  the  growths  become 
then  practically  intra-thoracic  tumours,  and 
produce  similar  effects. 

Symptoms. — What  has  been  stated  as  to 
the  effects  of  morbid  growths  in  the  hmgs 
will  readily  explain  the  clinical  signs  which 
they  tend  to  originate.  They  may  be  of 
such  little  consequence  that  they  prodiice  no 
sign  whatever  d^^ring  life,  not  interfering  in 
any  way  with  the  respiratory  functions,  or 
being  capable  of  detection  by  physical  ex- 
amination. Indeed,  some  formations  may 
invade  the  hmgs  to  a  considerable  extent  so 
insidiously  that  no  evident  symptoms  are 
mduced.  The  writer  has  Imown  cases  in 
which  the  lungs  were  extensively  implicated 
in  secondary  cancer  without  any  symptoms, 
except  some  feeling  of  shortness  of  breath  on 
exertion.    Usually,  however,  various  degrees 


and  combinations  of  the  ordinary  jjulmonary 
symptoms  may  be  anticipated  —  namely, 
pain  in  some  part  of  the  chest,  cough,  ex- 
pectoration, the  sputum  sometimes  contain- 
ing fragments  of  the  growth,  heemoptysis, 
and  disorders  of  breathing  of  various  kinds. 
Pressure-symptoms  in  connexion  with  other 
structures  are  induced  in  some  cases.  Phy- 
sical examination  may  detect  the  disease  when 
there  are  no  symptoms ;  or  these  may  co- 
exist with  physical  signs,  which  reveal  the 
presence  either  of  the  morbid  formation  itself 
— such  as  alteration  in  the  shape  and  size  of 
the  chest,  deficient  expansion,  dulness,  bron- 
chial or  other  abnormal  breath  somids,  modi- 
fied vocal  fremitus  and  resonance ;  of  its 
effects  on  the  lungs ;  of  the  formation  of 
cavities ;  or  of  its  interference  with  neigh- 
bouring parts.  The  particulars  relating  to 
these  points  ai-e  discussed  in  other  articles. 
Definite  general  symptoms  are  associated 
with  many  forms  of  morbid  gi-owth  in  the 
lungs. 

Treatment. — The  principles  of  treatment 
of  morbid  growths  in  the  lungs  are,  first,  to 
get  rid  of  them,  if  possible,  by  medicinal 
means,  as  in  the  case  of  syphilis ;  secondly, 
to  treat  their  effects ;  thirdly,  to  treat  local 
symptoms  which  may  arise  ;  and  fourthly,  to 
treat  the  general  symptoms. 

Frederick  T.  Egberts. 

LUNGS,   CEdema  of.— Synon.  :  Fr. 

Qidhne  du  Poumon  ;  Ger.  Lungenijdem. 

Definition. — Infiltration  of  the  pulmonary 
tissue  with  serous  fluid. 

The  serous  fluid  is  effused  fi'om  the 
pulmonary  eapUlaries  into  the  pulmonary 
textures,  and  into  the  alveolar  and  bronchial 
spaces. 

J3TI0L0GY. — The  causes  of  this  exudation 
are  manifold,  but  of  two  sorts  : — (a)  Dis- 
ordered circulation  :  (1)  active  congestion, 
attendant  upon  inflammatory  conditions  of 
the  lungs  and  bronchi;  (2)  passive  congestion; 
(3)  mechanical  congestion — in  heart-disease, 
emphysema,  or  pressm'e  upon  the  pulmonary 
veins ;  (4)  want  of  tone  of  vessels  after  in- 
flammatory conditions,  as  pneimionia  or 
bronchitis,  or  pressure  upon  the  vagus  nerve 
or  pulmonary  plexus  ;  (5)  afllux  of  blood  to 
the  lungs  in  croup,  and  during  the  asthmatic 
paroxysms  determiued  by  the  ineffectual 
efforts  at  inspiration.  (6)  Morbid  conditions 
of  the  blood :  in  albuminuria,  and  to  a  less 
degree  in  other  diseases  in  which  the  con- 
dition of  the  blood  is  altered  or  impaired — for 
example,  scurvy,  purpura,  aiifemia,  hydremia 
— the  lungs  partaking  of  the  general  disposi- 
tion to  dropsy. 

Anatomical  CHARacxERS. — In  cases  of 
oedema  piilmonum,  the  hmgs  are  usually 
large,  fiUing  the  thoracic  cavity,  and  some- 
times indented  by  the  ribs.  They  are  heavy; 
their  plemal  surfaces  are  wet;  and  the  pleural 
cavities  contain  an  excess  of  serum.  Both 
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lungs  are  as  a  rule  affected,  their  lower  and 
most  dependent  portions  chiefly ;  and  one 
lung,  on  the  side  to  which  the  patient  has 
last  inclined,  is  more  highly  (Edematous  than 
the  other.  The  higher  the  degree  of  oedema, 
the  less  crepitant  the  lung,  and  the  more 
distinctly  the  surface  pits  on  pressm-e.  A 
portion  cut  from  a  simply  cedematous  limg 
will,  however,  almost  always  float  in  water  ; 
but  at  the  base  of  the  lung  there'  is  usually 
some  collapse  in  addition  to  the  oedema,  and 
a  portion  removed  therefrom  sinks.  On 
section,  the  lung  exudes  abundant  thin  serum, 
and  more  or  less  frothy  fluid,  with  which  the 
bronchial  tubes  are  also  occupied.  On  first 
making  a  section,  the  succulent  tissue  will 
break  down  easily  under  the  finger ;  but, 
after  the  excess  of  fluid  has  been  squeezed 
out,  the  lung  feels  toughened.  The  fluid  is 
almost  entirely  confined  to  the  alveolar 
spaces  and  parenchyma  proper,  as  distin- 
guished from  the  interlobular  septa  of  the 
Imig.  ffidema  may  be  found  at  any  portion 
of  the  hmg — at  the  apex,  for  instance,  deter- 
mined there  by  the  inflammatory  process. 
The  transition  between  oedema  and  inflam- 
matory consohdation  is  very  gradual.  Qildema 
is  also  very  apt  to  pass  into,  or  to  be  compli- 
cated with,  a  certain  degree  of  inflammation. 
The  degree  of  fi'iability,  and  of  compressi- 
bility, and  the  application  of  the  water  test, 
are  the  readiest  methods  of  distinguishing 
between  the  two.  If  a  portion  of  oedematous 
lung  be  examined  under  the  microscope,  the 
alveoli  are  foimd  to  contain  more  or  less 
numerous  large  granular  cells,  but  these  are 
never  so  numerous  as  to  occupy  entirely  the 
alveoli. 

Sybiptoms. — The  symptoms  of  oedema  of 
the  lungs  are — in  addition  to  those  of  the 
disease  which  has  jiroduced  it — dyspnoea, 
which  may  amount  to  orthopnoea;  trouble- 
some '  retching '  cough  ;  and  dif&cult,  yet 
tolerably  abundant,  frothy,  serous  expectora- 
tion. The  percussion-note  is  deadened  at 
both  bases,  although  the  dulness  is  usually 
more  extensive  at  one  base  than  the  other ; 
the  vocal  fremitus  is  diminished ;  the  respi- 
ratory murmm'  is  enfeebled  or  lost ;  and  a 
fine  bubbling  crepitation  is  heard. 

Diagnosis. — The  diagnosis  of  pulmonary 
oedema  is  not  usually  difiicult.  The  absence 
of  pleuritic  pains  and  of  fever,  and  the  double- 
sidedness  of  the  disease,  together  with  the 
absence  of  any  true  bronchial  breathing  or 
segophony,  will  exclude  pneumonia  or 
pleurisy.  The  presence  of  dulness  will  also 
distinguish  the  condition  from  simple  capil- 
lary bronchitis,  with  a  certain  degree  of 
which,  however,  it  is  often  combined.  The 
general  condition  of  the  patient,  and  the 
presence  or  absence  of  those  diseases  or 
cfrcumstances  which  are  known  to  produce 
oedema  of  the  limgs,  must  be  carefuUy  taken 
into  consideration.  If,  for  instance,  after 
an  asthmatic  paroxysm  we  hear  some  fine 


bubbling  o-dles  over  the  bases  of  the  lungs, 
and  find  the  patient  expectorating  an  un- 
usual quantity  of  frothy  serous  fluid,  we 
may  suspect  pulmonary  oedema  rather  than 
bronchitis. 

Prognosis. — The  prognosis  in  oedema  of 
the  lungs  depends  mainly  upon  the  general 
or  local  conditions  with  which  it  is  associated. 
It  is  of  very  grave  pm-port  in  chronic  Bright 's 
disease,  or  in  heart-disease.  It  is  also  a 
;  grave  complication  in  chronic  bronchitis, 
showing  failm-e  of  heart-power.  It  is,  how- 
ever, often  a  transient  and  unimportant 
condition  when  it  succeeds  to  acute  chest- 
affections,  as  pneumonia  or  bronchitis,  or  to 
asthma.  As  a  complication  of  acute  chest- 
affections,  it  is  rarely  recognised  clinically. 

Treatment. — The  treatment  of  pulmonary 
oedema  is,  in  aU  important  cases,  derivative. 
Poultices  are  to  be  applied  to  the  chest,  with 
sufficient  mustard  to  produce  redness.  Dry- 
cuf)ping  will  often  give  great  relief.  Blisters 
I  should  be  avoided.  Watery  purgatives  should 
[  be  administered,  according  to  the  strength  of 
j  the  patient.  Diiuretics  are  useful  in  some 
cases,  especially  the  vegetable  diuretics,  such 
as  digitalis,  juniper,  and  scoparium,  as  also 
spirit  of  nitrous  ether  ;  and  the  same  is  to  be 
said  of  diaphoretics — for  example,  acetate  of 
ammonium,  warmth,  hot-air  baths.  Mode- 
rate stimulation  and  support  must  be  kept 
up.  Kidney-  or  heart-disease,  if  present,  will 
mainly  determine  the  exact  treatment.  If 
j  there  be  failure  of  cardiac  jiower,  ether,  am- 
monia, and  alcoholic  stimulants  are  requfred ; 
and  if  the  heart's  action  continues  hurried 
or  irregular,  digitalis  is  especially  indicated. 
When  we  suspect  a  loss  of  tone  of  vessels,  as 
after  bronchitis  or  pneumonia  and  in  anaemic 
states,  perchloride  of  iron  with  some  mineral 
acid  is  to  be  recommended. 

In  aU  cases  rest  in  bed  or  on  a  couch  is 
necessary.  R.  Douglas  Powell. 

LUNG,  Perforation  of. — Synon.  :  The 
term  pneumothorax  is  almost  equivalent. 

Definition. — The  formation  of  an  opening 
through  the  pulmonary  pleura,  conamunica- 
ting  with  the  interior  of  the  lung. 

iETiOLOGY. — Perforation  of  the  lung  may 
arise  in  many  ways.  Its  causes  may  be 
classified  under  the  four  following  headings  : 

1.  Penetrating  ivounds  ;  for  example,  gun- 
shot woimd,  punctmred  wound,  or  laceration 
by  a  broken  rib. 

2.  Rupture  of  the  lung  ;  as  sometimes 
occm-s  dinring  violent  expiratory  efforts,  e.g. 
in  whooping-cough,  parturition,  &c. 

3.  Diseases  affectimg  the  pleura  or  neigh- 
bouring structures ;  such  as  empyema,  he- 
patic abscess  or  hydatid,  or  suppuration  of 
the  bronchial  glands. 

4.  Disease  affecting  the  hmg  itself;  for 
instance,  phthisis,  emphysema,  gangrene, 
hydatids,  or  cancer. 

Of  aU  the  causes  of  perforation  of  the  lung, 
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j)htliisis  is  infinitely  the  most  common.  It  is 
the  rule  in  phthisis  for  plem'itic  adhesions  to 
form  2)ari  passw  with  the  pulmonary  lesion, 
and  these  adhesions  are  iisually  very  firm 
and  difficult  to  break  down.  In  neither  re- 
spect, however,  does  this  rule  always  hold 
good.  In  some  rare  cases  in  the  earliest 
stage  of  the  disease  a  small  tubercular 
nodule  situated  immediately  under  the  pleura 
softens,  and  the  pleiura  gives  way.  Again,  at 
any  stage  of  the  disease  an  outlying  tubercu- 
lar mass,  situated  below  the  point  to  which 
the  pleural  adhesions  have  extended,  may 
soften  and  rupture  into  the  jjleural  cavity. 

In  the  more  acute  pneumonic  varieties  of 
phthisis  there  is  often  a  singular  indisposition 
to  the  formation  of  plemal  adhesions.  The 
pulmonary  jfleiu-a  in  such  cases  becomes 
covered  with  a  thin,  smooth,  translucent 
layer  of  lymph,  shining  tlnrough  which  can 
be  seen  at  several  points  opaque  yellow  spots. 
These  spots  are  found  to  correspond  with 
imderlying  masses  of  softened  cheesy  ma- 
terial, by  which  the  plem'a  has  been  under- 
mined and  deprived  of  its  vascular  supply. 
Pneumothorax  has  its  most  frequent  origin 
in  rupture  of  the  plem-a  at  one  of  these 
yellow  points. 

Finally,  sinuses  are  sometimes  found  lead- 
ing from  old  cavities  within  the  lung  to  the 
plemal  siurface.  Occasionally  these  sinuses, 
the  j)leura  being  adherent,  penetrate  through 
the  thoracic  wall  and  point  externally.  In 
other  cases,  of  which  the  writer  has  seen  two 
examples,  they  may  open  into  the  opposite 
pleural  cavity. 

Anatomical  Ghaeacters. — The  affected 
lung  is  in  all  cases  collapsed,  and  in  cases  of 
old  standing  may  be  so  completely  so,  and 
covered  by  such  thick  layers  of  lymph,  as  to 
be  found  only  with  difficulty.  The  opening 
may  have  closed.  It  is  sometimes  difficult 
to  discern.  It  may  consist  of  a  small  slit, 
couamunicating  with  a  cavity  by  a  slanting 
sinus,  so  as  to  form  a  complete  valve ;  or  it 
may  be  of  considerable  size,  and  communi- 
cate widely  with  a  cavity  or  bronchus.  All 
degrees  of  patency  between  these  two  ex- 
tremes occur.  The  position  of  the  opening 
is  very  variable ;  it  is  most  commonly  situ- 
ated somewhere  on  the  lateral  or  convex  side 
of  the  lung.  The  rupture  is  almost  always 
into  the  pleural  cavity  on  the  same  side.  It 
may,  however,  take  place  into  the  opj)Osite 
pleural  cavity,  through  the  mediastinal  fold 
of  pleura.  The  pleura  is  inflamed,  and 
covered  with  lymph  ;  and  its  cavity  contains 
air  and  a  greater  or  less  quantity  of  purulent 
fluid.  The  heart  is  displaced,  unless  in  some 
rare  case  it  be  held  by  a  strong  adhesion. 
Some  years  ago  the  writer  tested  the  degree 
of  air-pressiure  present  in  ten  cases  of  pneiuno- 
thorax  by  means  of  a  water-pressure  gauge. 
In  two  cases  it  was  nil ;  in  one  case  it  was 
equal  to  1*25  inch ;  in  two  cases  2  inches ;  in 
one  case  3'75  inches  ;  in  two  cases  4  inches  ; 


in  one  case  5-3  inches ;  and  in  a  double  case 
it  equalled  3'5  mches  in  one  pleura,  and  2'7 
in  the  other.  The  gas  effused  aj^proximates 
in  composition  to  that  of  expired  air,  con- 
taining from  8  to  16  per  cent,  of  carbonic 
acid.  Sometimes  sulphuretted  hydrogen  also 
is  found  in  foetid  cases. 

Symptoms  and  Signs. — The  symptoms  and 
signs  of  perforation  of  the  pleura  are  those  of 
pneumothorax,  followed  by  hydro-  or  pyo- 
pnemnothorax.  At  the  moment  of  attack 
sudden  acute  pain  is  felt  in  the  chest,  at  the 
seat  of  rupture,  and  is  immediately  followed 
by  great  dyspnoea  and  shock.  In  a  well- 
marked  case  the  expression  of  face  is  pecu- 
liarly agonised  and  terror-stricken ;  the  ex- 
tremities are  cold ;  damp  sweats  break  out ; 
the  pulse  is  quick  and  small ;  and  the  respi- 
rations are  exceedingly  rapid.  The  position 
of  the  patient  is  that  of  orthopncea,  with  an 
inclination  forwards,  and  to  the  soimd  side  ; 
it  is,  however,  frequently  changed  in  the  en- 
deavour to  gain  breath.  The  voice  is  feeble 
and  wbispermg.  The  lu'gency  of  the  shock 
and  dyspnoea  depends  upon  the  amount  of 
useful  lung  suddenly  disabled.  If  the  pa- 
tient survive  the  attack,  after  two  or  three 
days  fever  of  a  hectic  character,  with  sweats, 
supervenes.  In  some  cases,  however,  the 
symptoms  of  pneumothorax  come  on  very 
insidiously. 

Physical  signs. — The  physical  signs  are 
very  characteristic.  There  is  enlargement 
of  the  side  affected,  and  effacement  or  bulg- 
ing of  the  intercostal  spaces.  The  heart  is 
displaced  towards  the  sound  side.  The  per- 
cussion-note is  hyper-resonant  or  tympanitic 
over  the  side  affected,  except  where  (at  the 
apex)  the  limg  may  perhaps  be  stiU  adherent ; 
and  on  auscultation  either  no  respiration  at 
all  is  audible,  or  amphoric  breathing  of  a 
peculiar  character  may  be  heard  at  one  or 
more  points,  sometimes  accompanied  with 
the  characteristic  metallic  tinkle.  A  peculiar 
metallic  echo  is  heard  if  the  patient  coughs. 
If,  whUst  the  ear  is  applied,  a  coin  placed  on 
the  diseased  side  is  struck  with  another  coin, 
a  characteristic  beU-note  is  heard.  The  vocal 
fremitus  is  diminished  or  lost.  At  a  later 
stage,  when  more  or  less  effusion  has  taken 
place,  the  signs  of  air  and  fluid  in  the  pleural 
cavity  present  themselves,  namely,  dulness 
below  and  hyper-resonance  above — in  vary- 
ing proportions,  and  shiftmg  in  relative  posi- 
tion with  the  postiure  of  the  patient.  If  the 
amount  of  fluid  be  moderate,  a  splash  or  suc- 
cussion  sound  may  be  elicited.  This  somid 
may  be  audible  to  the  ear  applied  to  the 
chest,  or  to  bystanders.  If  the  fluid  effusion 
be  considerable,  intercostal  fluctuation  may 
be  felt;  and  this  fluctuation  gives  to  the 
finger,  on  percussion  at  the  level  of  junction 
of  air  and  fluid,  a  peculiar  sensation  of  thrill. 
The  position  usually  assumed  by  the  patient 
now  is  with  the  head  raised,  and  leaning 
towards  the  diseased  side. 
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DiiGNOSis. — The  diagnosis  of  perforation 
of  the  lung  is  to  be  made  from  other  dis- 
eases ;  and  also  with  respect  to  the  probable 
nature  of  the  opening,  and  the  degree  of 
pressure  present.  If  the  three  essential  signs 
of  pneumothorax  be  remembered,  namely,  dis- 
placement of  heart,  tympanitic  percussion- 
note,  and  either  absence  of  respiration  or 
amphoric  breathing,  there  can  scarcely  be 
any  difficulty  in  making  the  diagnosis.  It 
cannot  be  confounded  with  a  bilateral  disease 
like  emphysema.  The  shifting  resonance 
and  dulness,  the  succussion- splash,  with  per- 
haps metallic  tinkle  and  amphoric  breath- 
sound,  are  signs  abundantly  sufficient  to 
distinguish  hydro-pneumothorax  from  ordi- 
nary empyema.  It  is  sometimes  very  difficult 
to  distinguish  between  a  localised  pneumo- 
thorax and  a  large  thin-walled  cavity  in  the 
lung,  the  signs  being  almost  identical.  Ee- 
specting  the  nature  of  the  opening,  whether 
valvular  or  free,  careful  auscultation  will 
usually  gain  the  desired  information.  If 
amphoric  breathing  be  well-marked,  it  may 
be  assumed  that  the  opening  is  a  free  and 
tolerably  direct  one  ;  if,  on  the  other  hand,  no 
respiratory  sound  be  audible,  the  communi- 
cation with  the  pleura  is  indirect  and  more  or 
less  completely  valvular.  In  the  latter  case 
the  pressure-symptoms  become  more  mrgent. 

Prognosis. — Of  course  the  prognosis  in 
every  case  of  tubercular  pneumothorax  is 
necessarily  very  grave,  but  by  no  means 
equally  grave  in  all  cases.  The  following 
considerations  will  guide  to  a  correct  pro- 
gnosis :  {a)  Nature  of  opening.  If  the 
communication  with  the  pleura  be  valvular, 
signified  by  the  entire  absence  of  breath- 
sound,  and  the  increasing  urgency  of  dys- 
pncea,  the  patient  will  die  in  a  few  hours 
unless  relieved  by  paracentesis,  (h)  State  of 
the  opposite  lung.  If  the  effusion  of  air  have 
occurred  on  the  side  least  affected  by  previous 
disease,  the  ease  is  correspondingly  hopeless. 
If,  on  the  other  hand,  we  know  that  the  lung 
now  collapsed  was  previously  much  diseased, 
and  if  the  other  lirng  be  but  little  affected, 
the  duration  of  life  may  not  be  greatly  short- 
ened by  the  accident.  Life  is  then  gradually 
extinguished  by  hectic  fever,  and  progressive 
disease  in  the  opposite  lung.  It  is  by  no 
means  impossible,  and  probably  happens 
more  frequently  than  is  supposed,  that  the 
opening  in  the  pleura  may  close,  the  air  be- 
come absorbed,  and  the  case  converted  into 
one  of  simple  empyema.  In  pneumothorax 
arising  from  accidental  wound  or  injury  to 
the  lung,  the  prognosis  depends  upon  the 
visceral  injury.  The  air  in  the  pleura  is 
absorbed  with  considerable  readiness. 

Treatment. — In  all  cases  in  which  death 
is  threatened  by  asphyxia,  in  consequence  of 
air  accumulating  in  the  pleura,  paracentesis 
vsdth  a  fine  trocar  must  be  performed.  This 
wiU  in  such  cases  give  great  relief,  and  may 
be  repeated  if  necessary.    There  is  a  ten- 


dency for  an  opening,  at  first  completely 
valvTilar,  to  become  at  a  later  period  more 
patent,  or  possibly  to  close,  so  that  it  is  better 
to  operate  when  necessary  with  a  fine  trocar 
than  to  make  a  permanent  opening.  Eest  to 
the  affected  side  should  be  secm-ed,  as  far  as 
possible,  by  the  application  of  a  broad  piece 
of  strapping  extending  round  the  side  to  be- 
yond the  middle  line  in  front  and  behind. 
The  shock  and  dyspnoea  are  best  treated  by 
opium  in  repeated  small  doses.  Stimulants 
may  also  be  necessary,  but  opium  is  far  more 
useful.  E.  Douglas  Powell. 

LIJNGr,  Rupture  of.— Rupture  of  the 
lung  is  an  extremely  rare  occurrence.  Cases 
of  so-called  rupture  of  the  limg  from  external 
violence  are,  for  the  most  part,  reaUy  pro- 
duced by  perforation  or  laceration  of  the 
pleura  by  a  fractured  rib.  It  is  said  that 
ruptiu-e  of  the  limg  may  occur  in  whooping- 
cough.    See  Lung,  Perforation  of. 

LUNGS,  Syphilitic  Disease  of.— 

There  can  be  no  doubt  that  syphilis  does 
sometimes  originate  specific  lesions  in  the 
lungs,  though  much  less  frequently  than  in 
most  of  the  other  viscera.  They  are  gene- 
rally only  met  with  in  advanced  cases  of 
acquired  syphUis,  when  the  signs  of  the 
disease  are  markedly  developed  in  other 
parts.  Occasionally  the  lungs  are  involved 
in  congenital  syphUis.  The  presence  of  a 
tubercular  or  scrofulous  diathesis  has  been 
supposed  to  predispose  to  the  implication  of 
the  lungs  in  syphilitic  disease. 

Anatomical  Characters. — Gummata  con- 
stitute the  most  certain  and  unquestionable 
lesions  of  a  syphilitic  nature  in  the  lungs, 
but  they  are  rare.  When  present,  they  vary 
in  number  from  one  to  many.    In  the  latter 

.  case  they  are  disseminated,  but  are  stated  to 
have  a  predilection  for  the  deeper  parts  of 
the  organs.  In  size  these  growths  usually 
vary  fr-om  that  of  a  pea  to  a  walnut,  but  may 
reach  the  dimensions  of  a  large  egg.  They 
are  generally  well-defined,  rounded  in  shape, 
and  often  surrounded  with  a  fibrous  capsule. 
In  their  early  condition  gummata  in  the 
lungs  appear  on  section  greyish  or  brownish- 
red,  homogeneous,  firm,  and  dryish  in  con- 
sistence. Subsequently  they  tend  to  degene- 
rate, becoming  more  or  less  caseous,  yellow, 
and  less  consistent ;  and  they  may  even 
break  down  in  the  centre,  so  as  to  form 
cavities.  The  structure  of  these  gummata 
is  found  on  microscopical  examination  to  be 
made  up  of  imperfect  fibres,  abortive  nuclei, 
and  a  few  fibre-cells,  infiltrating  the  pul- 
monary tissues,  and  thickening  the  alveoli. 
Afterwards  these  are  mixed  with  granular 
matter  and  other  products  of  degeneration 
and  disintegration. 

There  seems  every  reason  to  believe  that 
a  variety  of  chronic  interstitial  pneumonia  is 
in  exceptional  instances  due  to  syphilis.  The 

I  result  is  a  fibroid  infiltration  of  the  pul- 
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monary  tissue,  which  in  its  general  and 
microscopic  characters  cannot  be  distin- 
guished fi-om  a  similar  condition  due  to 
interstitial  pneumonia  from  other  causes,  but 
the  new  tissue  is  said  to  be  more  vascular  in 
its  early  stages.  The  affected  parts  are  much 
indurated ;  and  any  bronchi  which  are  im- 
plicated tend  to  become  more  or  less  dilated. 
The  morbid  condition  may  be  distributed  in 
various  parts  of  the  lungs,  but  appears  to 
have  a  preference  for  their  bases  and  the 
vicinity  of  their  roots.  It  frequently  origi- 
nates at  the  surface,  and  penetrates  thence  i 
into  the  interior  of  the  limgs  in  the  form  of  { 
fibrous  bands,  the  plem-a  being  generally  j 
thickened  and  adherent,  and  superficial  ] 
puckerings  and  depressions  being  visible. 
In  other  instances  the  new-growth  com- 
mences around  gummata ;  or  ixom  a  chronic 
contracting  peri-bronchitis,  associated  with 
itlcerative  inflammation  (Pye- Smith).  Dr. 
Green  states  that  it  originates  mainly  around 
the  small  interlobular  blood-vessels.  Syphi- 
litic fibroid  infiltration  has  no  tendency  to 
caseation;  but  it  may  become  the  seat  of 
ulceration  or  gangrene. 

In  connexion  with  congenital  syphilis,  a 
peculiar  condition  has  been  described  as 
affecting  the  lungs  in  new-born  or  very  young 
infants,  under  various  names,  such  as  syphi- 
litic pneumonia,  white  hepatisation,  and 
epithelioma  of  the  hmgs.  It  assumes  a  more 
or  less  diffuse  or  infiltrated  arrangement,  but 
is  of  variable  extent,  and  may  involve  one  or 
both  organs.  One  hmg  may  be  affected 
throughout,  while  the  other  is  quite  free  from 
disease.  The  more  obvious  characters  are 
as  follows  :  The  pleura  is  usually  unaffected.  ' 
The  lung  is  enlarged,  and  maj'  be  in  a  state 
of  full  expansion,  so  that  its  surface  is  marked 
by  the  ribs  ;  it  feels  remarkably  heavy ;  and 
at  the  seat  of  the  disease  is  dense,  firm,  hard, 
and  usually  resistant,  not  breaking  down 
imder  pressure.  On  section  it  presents  a 
white  or  yellowish-white  colour,  being  more 
or  less  bloodless ;  is  imiform  and  smooth ; 
and  little  or  no  fluid  can  be  expressed  or 
scraped  from  the  cut  surface.  Careful  ex- 
amination reveals  minute  bands  of  fibrous 
tissue  running  in  all  dnections.  Microscopi- 
cally the  change  seems  to  consist  mainly  in 
thickening  of  the  alveolar  waUs  and  minute 
bronchi,  due  to  an  imperfectly  fibrillated  and 
nucleated  tissue,  which  undergoes  degenera- 
tive changes.  Most  observers  further  describe 
an  increase  in  the  epithelial  ceUs,  which  fill 
the  air-vesicles  and  minute  air-tubes ;  but 
Wagner  denies  this.  The  vessels  also  become 
thickened  and  ultimately  obliterated. 

It  may  be  remarked  that  the  bronchial 
tubes  or  their  divisions  may  be  affected  with 
syphilitic  disease ;  their  submucous  tissue,  or 
occasionally  their  deeper  structiures,  becom- 
ing infiltrated  with  a  fibro-nuclear  growth. 
Ulceration  is  likely  to  take  place,  followed 
by  cicatrisation,  leading  to   thickening  of 


their  walls,  with  narrowing  or  even  complete 
closure  of  their  channel. 

Symptoms. — In  the  majority  of  cases  syj^hi- 
litic  lesions  in  the  lungs  have  only  been  dis- 
covered after  death,  no  symptoms  having 
occurred  during  life  pointing  to  these  organs  ; 
or  they  having  been  obscm-ed  by  symptoms 
affecting  other  parts.  In  a  case  of  recognised 
constitutional  syphilis,  attention  should  be 
paid  to  the  limgs  as  well  as  to  other  organs, 
and  it  would  be  advisable  to  examine  them 
from  time  to  time,  as  physical  signs  might 
occtu"  without  any  obvious  symptoms  to 
attract  the  patient's  attention.  If  pulmonary 
symptoms,  such  as  local  pain,  shortness  of 
breath,  cough,  expectoration,  or  haemoptysis, 
should  arise  in  a  person  luidoubtedly  syphi- 
litic, or  who  had  had  syphilis,  the  possibility 
of  the  lungs  being  affected  should  specially 
be  borne  in  mind.  Haemoptysis  at  an  early 
period  is  said  to  be  of  diagnostic  importance. 
Physical  exammation  might  possibly  reveal 
the  presence  of  giunmata,  as  evidenced  by 
localised  dulness,  bronchial  breathing,  in- 
creased vocal  fremitus  and  resonance,  and 
other  signs  of  consolidation.  The  most  sig- 
nificant signs,  however,  are  those  iadicating 
marked  induration  of  the  lung  from  fibroid 
infiltration,  especially  if  unilateral,  and  con- 
fined to  the  base  or  middle  portion  of  the 
organ.  In  course  of  time  signs  of  cavities 
might  become  evident,  due  to  breaking-down 
of  gummata,  or  to  dilated  bronchi.  The 
general  symptoms  are  those  of  constitutional 
syphilis,  combuied  with  those  of  phthisis. 
There  is  but  httle  or  no  pjrrexia  accompany- 
ing the  pulmonary  lesions ;  and  the  progress 
of  the  case  is  essentially  clu'onic.  The  effects 
of  treatment  may  be  of  peculiar  significance 
in  the  diagnosis  of  syphilitic  disease  of  the 
limgs.  If  such  symptoms  and  physical  signs 
connected  with  these  organs  as  have  been 
indicated  above  should  disappear  under  the 
use  of  anti-syphilitic  remedies,  a  diagnosis 
of  this  disease  might  fairly  be  made.  The 
absence  of  tubercle  bacilli  is  considered  an 
important  element  in  distinguishing  syphi- 
litic disease  from  tubercular  phthisis. 

Treatment. — If  syphilitic  disease  of  the 
lungs  be  recognised  or  suspected,  the  appro- 
priate treatment  in  most  cases  is  to  adminis- 
ter iodide  of  potassium  freely  and  contmu- 
ously.  In  some  cases  a  mercm-ial  com"se  of 
treatment  answers  best ;  or  perchloride  of 
mercury  might  be  combined  with  the  iodide. 
It  may  be  necessary  to  employ  internal  re- 
medies or  local  applications  for  the  relief  of 
pulmonary  symptoms.  Cod-hver  oil  and 
tonics  may  be  given  with  advantage  for  the 
amelioration  of  the  general  condition,  in 
cases  where  such  medicines  are  needed.  The 
usual  measures  for  the  treatment  of  phthisical 
cases,  as  regards  diet,  hygiene,  climate,  &c., 
must  of  course  be  duly  recognised,  and 
adopted  in  suitable  cases. 

FkEDERICK  T.  PiOBERTS. 
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LUNGS,  Tuberculosis  of. — Tubercle 

is  the  most  important  morbid  growth  affecting 
the  lung,  but  it  is  by  no  means  a  settled  point 
what  should  be  included  under  this  term. 
Many  pathologists  ordy  recognise  as  tubercle 
the  so-called  grey  granulations  ;  others  regard 
the  various  masses  and  infiltrations  noticed 
in  cases  of  phthisis  as  of  this  nature,  and 
they  look  upon  tubercle  in  these  organs  as 
divisible  into  grey  and  yeUow  varieties,  and 
arranged  either  in  the  form  of  granulations 
or  as  an  infiltration.  It  is  unnecessary  in 
this  place  to  discuss  this  subject  further,  as 
it  is  considered  fully  in  other  appropriate 
articles.    See  Phthisis  ;  and  Tuberculosis. 

Frederick  T.  Roberts. 

LUPUS  ERYTHEMATOSUS  (Zttpm, 
a  wolf,  or  a  rodent  disease ;  and  erytliema- 
tosus,  related  to  erythema). — Synon.  :  Se- 
borrhoea  Congestiva. 

Definition. — A  chronic  hyperaemia  of  the 
skin,  attended  by  a  new-cell-growth,  followed 
by  interstitial  absorption,  and  ending  in  scar. 

Etiology.  —  Women  are  more  liable  to 
lupus  erythematosus  than  men.  It  is  rare 
before  puberty,  and  most  often  begins  be- 
tween the  ages  of  20  and  45  years  ;  but  no 
age  of  adult  life  up  to  60  or  70  is  exempt. 
Weakly  persons  are  thought  by  some  to  be 
most  liable,  but  the  complaint  may  attack 
perfectly  healthy  people — at  any  rate  there 
is  no  intimate  connexion  with  any  other 
special  disease.  An  imperfect  circulation, 
such  as  evidences  itself  by  congestion  of  parts 
which  are  at  a  disadvantage,  e.g.  the  nose 
or  ears,  is  probably  a  causal  factor ;  any 
cause  which  leads  to  temporary  congestion, 
such  as  exposure  to  heat  or  cold,  may  act  as 
a  determinant.  Lupus  erythematosus  is 
not  hereditary.  It  attacks  all  classes  of 
society. 

Anatomical  Characters. — The  capillaries 
of  the  cutis  are  dilated,  and  a  small-celled 
new-growth  develops  in  it,  close  under  the 
epidermis,  around  the  orifices  of  the  sebace- 
ous and  hair  follicles  and  the  sweat-ducts. 
The  cell-grovii;h  has  lately  been  said  to  com- 
mence deeper  down  in  the  substance  of  the 
skin.  There  is  an  increased  secretion  of 
sebum ;  and  crusts  of  epidermis  and  fatty 
matter  form.  The  terminal  sear  is  due  to 
destruction  of  normal  tissue  by  the  new- 
growth;  partial  fatty  degeneration  and  absorp- 
tion of  the  latter;  and  conversion  of  the 
remainder  into  permanent  connective  tissue. 

Symptoms. —  Li:pus  erythematosus  most 
often  attacks  the  face.  Small  patches  of 
weU-defined  crimson  or  purplish  redness 
form  on  the  skin  of  the  cheeks  or  nose,  and 
remain  for  a  long  period  unaltered ;  they 
then  become  covered  in  parts  with  thin, 
firmly  adherent,  dirty-looking  crusts,  which 
if  removed  are  found  to  send  processes  into  j 
the  dilated  mouths  of  the  sebaceous  glands. 
In  the  final  stage,  the  redness  gives  place  to  I 


a  very  superficial  whitish  scar.  Confluence 
of  several  small  patches  gives  rise  to  irregu- 
lar patterns.  In  some  cases  it  is  impossible 
to  recognise  anything  more  than  persistent 
redness  due  to  dUated  capillaries,  and  very 
superficial  scarring  where  the  disease  is 
undergoing  involution.  When  both  cheeks 
are  attacked  at  once,  the  patches  tend  to 
unite  across  the  nose  in  the  shape  of  a  bat's 
wing  or  of  a  butterfly.  The  scalp  often  suffers, 
and  there  is  permanent  loss  of  hair.  Other 
seats  of  lupus  erythematosus  are  the  ears, 
eyelids,  lips,  and  backs  of  the  hands ;  where 
it  may  closely  simulate  chilblains  at  first. 
No  part  of  the  body  is  exempt.  There  is  ho 
pain,  or  ulceration,  but  sometimes  slight 
itching.  Exposure  to  cold  winds  or  to  great 
heat  aggravates  the  disease.  In  Germany 
an  acute  form  has  been  observed,  in  which 
the  erujjtion  quickly  covers  a  large  part  of 
the  body;  is  attended  with  fever  and  prostra- 
tion ;  and  may  end  in  death.  The  writer 
has  seen  such  a  case. 

Complications. — Recurrent  erysipelas  has 
been  noticed  more  often  in  lupus  erythema- 
tosus than  in  lupus  vulgaris. 

Diagnosis. — This  disease  is  to  be  diagnosed 
from  lupus  vulgaris,  by  its  commencement 
after  puberty  ;  by  its  very  superficial  charac- 
ter ;  and  by  the  sebaceous  crusts.  From 
eczema,  which  it  sometimes  resembles  at 
first  sight,  lupus  erythematosus  may  be  dis- 
tinguished by  the  history,  chronicity,  trifling 
itching,  and  the  presence  of  scars. 

Prognosis. — Lupus  erythematosus  is  very 
chronic,  and  may  last  for  years.  Permanent 
cure  is  very  doubtful,  on  account  of  the  ten- 
dency to  relapse.  Except  in  the  acute  form, 
which  is  rare,  there  is  no  danger  to  life. 

Treatment. — In  the  treatment  of  lupus 
erythematosus  the  first  indication  is  to  rectify 
any  derangement  of  the  general  health. 
There  is  no  specific  internal  remedy.  Milk 
and  cod-liver  oil  improve  the  nutrition. 
Externally,  mild  caustics  suit  some  cases 
best.  Mercury  plaster  should  always  be  tried, 
spread  thickly  on  linen,  with  enough  oil  of 
turpentine  to  make  it  soft,  and  applied  every 
night  for  a  long  period.  The  liniment  or 
tincture  of  iodine  can  be  painted  on  until 
slight  inflammation  is  set  up,  and  repeated 
after  an  interval ;  or  spirit  of  soap  (R  Saponis 
mollis  §j,  sjjiritus  rectificati  Jss-jj)  may  be 
rubbed  on  with  a  piece  of  lint ;  after  the 
serous  crusts  resulting  from  tins  separate,  the 
same  process  should  be  repeated.  PyrogaUic 
acid  ointment  (10  per  cent.)  has  been  recom- 
mended. It  is  applied  for  three  or  four  days 
until  a  brown  eschar  forms ;  this  is  covered 
with  iodoform  bandage  untU  the  slough  sepa- 
rates ;  the  wound  is  then  dressed  with  iodo- 
form. Painting  with  a  3  per  cent,  solution 
of  resorcin,  and  covering  with  an  india-rubber 
mask,  have  been  effectual.  One  of  the  best 
methods  of  local  treatment  is  that  by  hnear 
scarification  (see  Lupus  Vulgaris).  Some 
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cases,  especially  those  where  there  is  much 
active  inflammation,  do  best  with  soothing 
remedies — such  as  zinc  ointment,  or  a  lead 
lotioia  (B  Liquoris  plumbi  subacetatis  5j,gly- 
cerini  51]'),  applied  warm  after  the  crusts  are 
removed;  and  such  applications  are  always 
of  service  in  the  intervals  between  the  caus- 
tics. 

Edward  I.  Sparks.    Alfred  Sangstee. 

LUPUS  VULGARIS  (%j«.s,  a  wolf, 
or  a  rodent  disease  ;  and  vulgaris,  common). 
Synon.  :  Lupus  Exedens ;  Fr.  Scrofulide 
Maligne  ;  Dartre  Rongeante  ;  Gar.  Lupus  ; 
Fressende  Flech  te. 

Definition. — A  very  chronic  non-contagi- 
ous disease  of  the  skin  and  mucous  mem- 
branes ;  chiefly  due  to  an  infiltration  of  small 
round  cells  into  their  substance ;  attended 
either  with  epidermic  exfoliation,  mterstitial 
absorption,  or  destructive  ulceration. 

Etiology. — The  aetiology  of  lupus  vulgaris 
is  iinknown.  Some  cases  occm'  in  scrofulous 
persons  with  enlarged  or  suppiirating  lymph- 
atic glands,  and  diseases  of  the  bones  and 
joints,  or  in  the  children  of  consumptive 
parents.  An  association  between  lupus  and 
struma  is  generally  admitted  in  this  country, 
although  it  is  not  traceable  in  every  case. 
Most  cases  begin  very  early  in  life,  from  the 
second  or  third  year  up  to  puberty.  The 
ulcerative  form — lupius  exedens — may  begin 
still  later,  but  it  is  very  rare  for  it  to  do  so 
after  the  thirtieth  year.  Women  are  more 
liable  to  lupus  than  men,  and  country  people 
than  townspeojile.  It  is  in  no  way  due  to 
syphilis,  either  hereditary  or  acquired.  Local 
injury  may  determine  the  disease.  Lupus  is 
probably  a  local  tuberculosis. 

Anatomical  Chaeactees. — The  cutis  in 
lupus  is  infiltrated  with  vast  numbers  of 
smaU  round  cells  of  about  0'004  mm.  in 
diameter,  which  encroach  on  and  gradually 
destroy  its  proper  tissues.  The  new-growth 
has  a  certain  resemblance  to  granulation- 
tissue  (Virchow).  It  is  highly  vascular,  and 
contains  new-formed  capillary  vessels.  No- 
diules  have  been  described,  disseminated 
through  the  cutis,  each  consisting  of  one  or 
more  central  multinuclear  giant-cells,  sur- 
roimded  by  bands  of  smaller  cells  which 
shade  off  into  the  granulation-tissue.  These 
nodules  exactly  resemble  grey  tubercle  (Fried- 
lander).  Some  authorities  regard  these  giant- 
cells  as  retrograde  jiroducts,  due  to  central 
fusion  of  the  endothelial  cells  of  sweat-ducts, 
blood-vessels,  and  lymphatics,  with  persist- 
ence of  their  nuclei  (Lang).  The  epidermis 
covering  the  lupus-tissue  is  thickened ;  the 
lower  cells  of  the  rete  mucosum  are  fattily 
degenerated,  and  contain  reddish  pigment. 
Lupus-tissue  is  very  persistent.  It  may 
either  undergo  fatty  degeneration  and  sub- 
sequent absorption,  without  lesion  of  the 
epidermis ;  or  else  the  latter  breaks  down 
too,  and  ulceration  is  the  result.    A  certain 


amount  of  organisation  of  the  new-growth 
into  connective-tissue  takes  place.  Koch  has 
demonstrated  the  existence  of  bacilli  in  lupus- 
tissue  indistinguishable  from  the  tubercle 
bacillus  ;  other  observers  have  had  ditiiculty 
in  finding  bacilli.  The  structure  of  lupus 
and  miliary  tubercle  are  very  closely  alike. 

Symptoms. — Lupus  usually  begins  as  one 
or  more  small,  smooth,  reddish-brown  or 
reddish-yellow  blotches,  fr-om  the  size  of  a 
pin's  head  to  a  split  pea,  which  may  be  level 
with  the  skin,  or  else  raised  in  the  form  of 
small  tubercles.  Several  of  these  may  be- 
come aggregated  into  a  patch,  and  a  number 
of  them  may  coalesce,  so  as  to  cover  exten- 
sive surfaces  of  skin ;  but  this  is  the  excep- 
tion rather  than  the  rule.  Any  change  that 
occm-s  is  always  slow,  and  a  patch  the  size 
of  a  shilling  or  a  florin  may  take  years  to 
form.  In  the  non-ulcerative  variety,  thin 
epidermic  scales  are  contmually  thrown  off 
from  the  surface  of  the  tubercles — lujms  ex- 
foliativus.  After  a  while,  mterstitial  absorp- 
tion of  the  lupus-cells  begins  in  the  older 
tubercles,  and  a  bluish-white  papery  scar  is 
left.  In  other  cases  the  tubercles  soften, 
ulcerate,  and  become  covered  with  greenish- 
yellow  adherent  scabs,  beneath  which  the 
ulcer  extends.  The  sm*roundmg  parts  are 
swollen,  and  the  edge  of  the  ulcer  is  pinkish. 
Removal  of  the  scab  exposes  an  ulcerating 
surface  bathed  in  pus  ;  sooner  or  later  granu- 
lations appear,  and  are  liable  to  be  exuberant. 
The  ulceration  may  attack  structures  deeper 
than  the  skin,  and  destroy  cartilage,  fibrous 
tissues,  and  muscle.  The  mucous  membranes 
are  not  often  primarily  affected  by  lupus, 
though  it  often  extends  to  them  from  the 
skin.  The  gums,  buccal  membrane,  pharynx, 
larynx,  and  epiglottis  may  be  invaded,  or  the 
conjunctiva  or  vagma. 

Lupus  may  occm'  on  any  part  of  the  body 
or  limbs,  but  it  has  a  special  preference  for 
the  skin  of  the  face  ;  afterwards,  in  order  of 
frequency,  the  limbs,  buttocks,  trmik.  The 
ulcerative  form — lupus  exedens — begins  al- 
most exclusively  on  the  nose,  attacking 
chiefly  its  anterior  portion,  either  the  tip  or 
the  edges  of  the  alse.  Sometimes  it  begins 
within  the  nostril.  Unless  proper  treatment 
i  is  adopted  the  nose  may  be  entirely  destroyed, 
and  severe  inroads  made  into  the  tissxies  of 
the  cheeks,  lips,  and  other  neighboming 
parts.  The  varied  aspects  that  may  be 
assumed  by  lupus  have  suggested  the  terms 
L.  disseniinatus,  L.  liypertropliicus,  where 
there  is  much  infiltration ;  L.  serpigijiosus 
and  L.  verrucosus  or  papillomatosus,  in 
cases  where  the  disease  assmnes  a  papillary 
type. 

Complications  and  Sequels. — Lupus  may 
co-exist  with  enlarged  and  suppurating  glands 
in  the  neck  and  elsewhere ;  with  various 
scrofulous  affections ;  with  phthisis ;  and 
with  chronic  Bright's  disease.  Great  de- 
formity may  result  from  the  contraction  ol 
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the  scars  which  it  leaves — for  example,  ectro- 
pion, stricture  of  the  nares,  and  distortion  of 
the  mouth.  About  a  dozen  cases  have  been 
recorded  in  which  epithelioma  developed  on 
a  patch  of  lupus  of  many  years'  standing,  or 
on  a  lupus  scar.  We  may  regard  such  cases 
as  arising  from  the  stimulus  of  the  prolifera- 
tive processes  in  the  cutis  on  the  neighbouring 
epithelium. 

Diagnosis. — The  duration  and  position  of 
lupus  vulgaris,  and  the  absence  of  thick 
scaliness  and  itching,  will  generally  render 
it  easy  to  distinguish  this  disease  from  cir- 
cumscribed forms  of  psoriasis  and  eczema ;  i 
from  epithelioma  there  may  be  difficulty  in  1 
middle-aged  and  old  people.  The  age  at  | 
which  the  disease  commenced,  pain,  indura-  i 
tion,  position,  and  secondary  involvement  of 
glands,  help  the  diagnosis  in  cases  of  epithe- 
lioma. It  is  with  syphilis  that  lupus  is  most 
apt  to  be  confounded ;  and  the  diagnosis  be- 
tween lupus  exedens  on  the  nose,  and  an 
ulcerating  syphilide,  is  sometimes  extremely 
difficult,  or  at  first  sight  impossible.  In 
these  cases,  after  carefully  considering  the 
history,  we  must  examine  other  parts  of  the 
body  for  traces  of  syphilis,  and  an  inspection 
of  the  mouth  and  pharynx  wiU  often 
materially  assist  us  ;  and  lastly,  the  greater 
chronicity  and  slower  extension  of  lupus,  as 
weU  as  its  resistance  to  specific  treatment, 
will  generally  lead  to  a  correct  opinion.  In- 
dolence is  a  character  of  special  value  in 
deciding  between  lupus  and  syphilis,  parti- 
cularly as  affecting  the  mucous  membranes. 
Syphilis  has  also  more  tendency  to  suppu- 
ration than  lupus  ;  and  is  liable  to  attack 
bone.  Lupus  has  to  be  distinguished  from 
scrofuloderma,  which  generally  commences 
in  softened  gland-tissue,  and  has  a  tendency 
to  attack  the  subcutaneous  tissue  primarily — 
hence  pocketing  and  forming  sinuses. 

Pkognosis. — Lupus  is  never  fatal  per  se, 
but  it  can  never  be  looked  on  in  a  favourable 
light,  owing  to  its  tendency  to  relapse  under 
treatment,  and  its  invariable  termination  in 
a  contracting  cicatrix. 

Treatment.  —  Internal,  —  Internal  treat- 
ment is  only  of  use  in  lupus  vulgaris  where 
the  patient's  general  health  is  bad,  or  where 
well-marked  symptoms  of  scrofula  are  pre- 
sent. In  these  eases  great  benefit  may  be 
derived  firom  tonics,  especially  the  iodide  of 
iron,  and  from  cod-Hver  oil  in  as  large  doses 
as  can  be  tolerated.  Nutritious  food  should 
be  freely  given  ;  and  the  patient  should  take 
plenty  of  outdoor  exercise,  but  be  protected 
from  damp,  cold,  and  sudden  changes  of 
climate. 

External. — The  real  cure  for  all  forms  of 
lupus  must  always  consist  in  the  destruction 
of  the  new  tissue  forming  it,  by  caustic 
agents  of  various  strengths.  A  number  of 
such  remedies  have  been  proposed,  but  the 
successful  application  of  each  seems  often  to 
depend  more  on  individual  experience  of  its 


use,  than  on  the  superiority  of  any  one  caustic 
over  the  rest.  A  few  of  those  more  generally 
used  may  be  mentioned.  Arsenical  paste 
(Arsenious  acid  gr.  10 ;  artificial  cinnabar, 
5ss.;  rose  ointment,  ^ss.  (Hebra)),to  be  spread 
on  linen  applied  evenly,  and  bound  on  the 
affected  part  for  twenty-four  hours ;  one  or 
two  applications  may  be  necessary.  The 
diseased  tissue  is  selected  and  destroyed  by 
the  paste,  but  the  pain  is  severe.  Only 
limited  areas  are  to  be  treated.  Chloride  of 
zinc  paste  applied  for  twenty-four  hours  is 
well  spoken  of.  Equal  parts  of  caustic  pot- 
ash and  distilled  water  may  be  applied  with 
a  tiny  piece  of  sponge,  so  as  to  limit  the  ac- 
tion as  much  as  possible.  The  pain  which 
follows  is  not  of  long  duration — a  point  of 
much  importance  where  a  caustic  must  be 
repeatedly  used.  Solid  nitrate  of  silver  may 
be  bored  freely  into  all  ulcerated  parts  or 
soft  tubercles.  The  lupus-tissue,  offers  but 
slight  resistance  to  it,  whereas  it  will  not 
penetrate  or  injure  healthy  parts.  This  is  a 
safe  and  harmless  method.  Acid  nitrate  of 
mercirry  may  be  painted  on  with  a  glass 
brush.  The  crusts  which  form  fall  off  in  ten 
days  or  a  fortnight,  and  it  is  not  advisable  to 
repeat  the  application  at  shorter  intervals. 
As  a  rule,  no  dressing  except  zinc  ointment  is 
required.  Some  authorities  prefer  the  actual 
or  else  the  galvanic  cautery,  but  both  these 
measures  have  the  disadvantage  of  disfigur- 
ing the  parts,  so  that  it  is  difficult  to  deter- 
mine when  healthy  tissues  are  reached.  In 
the  treatment  of  the  superficial  patches  of 
lupus  non-exedens,  the  repeated  appUcation 
of  mercurial  plaster  during  several  months 
has  sometimes  been  followed  by  absorption 
of  the  growth.  Pyrogallic  acid  ointment 
(1  to  10)  has  been  used  by  Hebra  and  others 
with  much  success.  Salicylic  acid,  enough 
to  make  a  paste  with  glycerine,  applied  to 
affected  parts,  destroys  the  ulceration,  and 
answers  well.  Where  no  ulceration  exists, 
demanding  active  interference,  milder  re- 
medies deserve  a  trial,  such  as  lead  or  cala- 
mine lotions.  It  is  often  surprising  how 
much  improvement  may  be  got  by  such 
measures,  combined  with  suitable  hygiene. 

The  local  treatment  of  lupus  which  now 
finds  most  favour  is  that  invented  by  VoJck- 
mann,  known  as  scraping  and  multiple  punc- 
tiform  scarification. 

1.  Scraping  has  for  its  object,  first,  the 
removal  of  products  of  secretion,  scabs  and 
crusts;  and,  secondly,  the  removal  of  neo- 
plasms formed  in  or  on  the  skin.  For  this 
purpose  '  spoons  '  or  '  scrapers  '  of  various 
sizes  are  made  by  the  instrument-makers. 
It  is  difflctdt  to  make  any  impression  on  the 
sound  skin  with  such  blunt  instruments,  and 
on  this  fact  the  simplicity  and  safety  of 
scraping  mainly  depend.  It  is  almost  im- 
possible to  do  harm,  for  all  that  can  be  made 
to  break  down  (using  moderate  force),  imder 
the  scraper  or  spoon,  is  best  removed. 
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2.  Midtiple  inmctiform  scarification  is 
the  second  mechanical  method  employed  by 
Volckmann.  By  this  the  operator  seeks, 
first,  to  destroy  newly  formed  vessels  ;  and, 
secondly,  to  favour  absorption  of  the  neo- 
plasm, by  traumatic  irritation  of  the  part. 
It  is  practised  by  making  hundreds  of  punc- 
tures close  together,  about  two  lines  in  depth. 
For  this  purpose  a  narrow-bladed  bistoury 
may  be  used ;  or  the  same  end  is  gained  in 
less  time  by  employing  one  of  the  various 
instruments  made  for  the  purpose,  composed 
of  two  or  more  knives  set  close  together. 
This  method  of  treatment  is  more  applicable 
to  non-ulcerated  parts,  where  the  cell-infiltra- 
tion is  diffuse.  Such  tissue  might  in  some 
cases  be  made  to  break  down  under  the 
spoon,  but  less  scarring  or  deformity  results 
if  the  neoplasm  can  be  made  to  disappear  by 
the  method  of  pimctm'e. 

There  is  considerable  bleeding  at  first, 
after  either  scraping  or  pimcture.  This, 
however,  is  soon  controlled  by  the  applica- 
tion of  sponges  squeezed  out  of  iced  water. 
The  jjart  may  be  dressed  after  operation  with 
some  simple  antiseptic  dressing. 

Another  method  is  that  by  linear  scarifica- 
tion. This  is  more  suitable  to  extremely 
superficial  varieties,  and  especially  to  lupus 
erythematosus.  It  is  practised  by  making 
in  the  part  numerous  parallel  incisions  about 
^  of  an  inch  apart.  Different  instruments 
have  been  invented  for  the  purpose.  After  a 
number  of  parallel  incisions  are  made  in  one 
direction,  others  are  made  crossing  these,  so 
as  to  mince  uj)  the  skin,  so  to  speak,  and  by 
this  means  destroy  the  new- growth  and 
occlude  tlie  vessels. 

The  treatment  of  lu^iis  by  Koch's  tuber- 
culin.— This  depends  on  the  subcutaneous 
injection  of  a  toxine  derived  from  a  bacillary 
extract,  giving  rise  to  general  and  local  phe- 
nomena :  the  former  as  constitutional  dis- 
turbance, fever,  congestion  of  viscera,  &c., 
the  latter  as  inflammatory  and  absorbent 
effects  at  the  seat  of  lesion.  The  treatment 
was  carried  out  systematically  at  the  St. 
Louis  Hospital,  Paris,  soon  after  its  mtroduc- 
tion.  An  analysis  of  the  thirty-eight  cases 
treated  will  be  foimd  in  the  British  Journal 
of  Dermatology  for  March  1891.  It  was 
observed  that  the  reaction  varied  in  indi- 
viduals, as  to  intensity  and  duration,  even 
when  the  dose  was  very  small :  as  complica- 
tions were  noted — congestion  of  the  lungs, 
endocarditis,  hsematuria,  albuminuria,  scar- 
latiniform  eruptions,  and  erysipelatous  in- 
flammation of  the  face  and  scalp.  As  to 
local  effects,  not  one  case  was  reported  cured, 
in  twelve  cases  the  results  were  7iil,  in 
eighteen  there  was  'very  slight  improvement.' 
The  treatment  has  been  generally  abandoned 
on  account  of  its  danger  to  life  and  its  doubtful 
efficacy.  It  is  stiH  behoved  in  by  some  der- 
matologists, as  of  use  in  supplementing  opera- 
tion :  it  helps  to  get  rid  of  deep-seated  lupus 


tissue,  out  of  reach  of  the  curette  or  antisp  - 
ties  (Crocker).  There  seems  some  reason  for 
believing  that  the  long-continued  systematic 
employment  of  minute  doses  of  tuberculin 
(1  mg.)  may  cause  absorption  of  lupus  or  of 
scar-tissue,  without  producing  local  inflam- 
mation or  general  disturbance  (Pringle). 
Edward  I.  Sparks.    Alfred  Sangster. 

LYMPH  (vvficbrj,  a  nymph,  water). — 
Physiologically,'  lymph  signifies  the  fluid 
which  circulates  in  the  lymphatic  system. 
Pathologically,  the  term  is  applied  to  the 
coagulable  exudation  which  escapes  from 
the  vessels  in  inflammation.  The  name 
'vaccine  lymph,'  or  'lymph,'  is  also  given 
to  the  fluid  contained  in  the  vaccine-vesicle. 
See  Inflammation  ;  and  Vaccinia. 

LYMPHADENITIS  {lympha,  lymph ; 
and  adenitis,  inflammation  of  a  gland). — 
Inflammation  of  lymphatic  glands.  See 
Lymphatic  System,  Diseases  of. 

LYMPHADENOMA.— Synon.:  Hodg- 

kin's Disease;  Ancemia Lymj^hatica  (Wilks); 
Fr.  Adenie  (Trousseau) ;  Lymphadenie  (Ean- 
vier);  Ger.  Pseudoleul'dmie  (Wunderlich). 

Definition. — A  disease  characterised  by 
more  or  less  widely  spread  enlargement  of  the 
lymphatic  glands,  accompanied  frequently 
by  enlargement  of  the  spleen,  and  by  pro- 
gressive anaemia. 

History. — Cases  of  coincident  enlargement 
of  the  lymphatic  glands  and  spleen  were  noted 
by  Malpighi  (1669)  and  Morgagni  (1752).  The 
nature  of  the  glandular  change  was  first  care- 
fully described  by  Craigie  (1828) ;  and  the 
general  clinical  history  of  the  afl'ection  was 
pointed  out  by  Hodgkin  (1832),  and  by  Wilks 
(1856).  The  most  important  subsequent  ob- 
servations are  those  of  Virchow  (1864),  Wilks 
(186.5),  Trousseau  (1865),  WunderUch  (1858 
and  1866),  Murchison  (1870),  and  Meisner 
(1884). 

Nature. — The  enlargement  of  the  lym- 
phatic  glands,  which  consists  at  first  of  mere 
hyperplasia,  and  subsequently  of  fibroid  in- 
duration, varies  much  in  its  extent.  A  few 
glands  only  may  sufier,  or  every  gland  in  the 
body  may  be  enlarged.  The  former  cases 
have  the  characters  of  a  local  growth  ;  the 
latter  is  distinctly  a  general  disease,  for 
which  the  term  lymphadenosis  seems  the 
most  exact.  The  glands  vary  in  consistence : 
when  soft  there  may  be  a  considerable  excess 
of  leucocytes  in  the  blood  ;  when  hard  there 
may  be  simple  anasmia.  This  difference  does 
not  afl^ord  sufficient  ground  for  separation. 
The  enlargement  of  the  spleen  is  usually 
due  to  disseminated  growths,  arising  in  the 
Malpighian  bodies;  sometimes  there  is  also 
hyperplasia  of  the  splenic  piflp,  as  in  splenic 
leucocythsemia. 

jEtiology. — In  two-thii-ds  of  the  cases  of 
lymphadenoma,  no  cause  can  be  traced,  and 
tlie  ascertainable  antecedents  of  the  disease, 
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in  most  of  the  remaining  cases,  evidently 
constitute  only  a  small  part  of  the  influences 
to  which  it  is  due.  Hereditary  transmission 
has  not  been  distinctly  proved.  The  disease 
is  three  times  as  frequent  in  males  as  in 
females.  It  is  met  with  at  all  ages,  but  is 
most  frequent  in  early  and  late  adult  Hfe. 
It  occurs,  but  is  not  specially  frequent,  in 
children  under  ten  years ;  and,  having  regard 
to  the  numbers  living,  it  is  least  frequent 
between  the  ages  of  forty  and  fifty  years. 
Intemperance,  mental  depression,  insufficient 
food,  and  over-exertion  have  been  noted,  in 
rare  cases,  as  antecedents.  Exposure  to  cold, 
in  several  instances,  has  appeared  to  be  the  ' 
exciting  cause  of  the  affection.  It  is  doubtful 
whether  the  disease  has  any  relation  to  con- 
stitutional syphihs.  In  several  cases  the 
symptoms  have  first  appeared  after  child- 
birth. Various  febrile  affections  have,  in  a 
few  instances,  preceded  the  affection.  The 
exciting  cause  which  has  been  noted  most 
frequently  is  some  local  irritation,  as  of  a 
decayed  tooth,  discharge  from  the  ear,  sore- 
throat,  inflammation  of  the  lacrymal  sac, 
or  eczema.  In  these  cases  the  glands  nearest 
the  source  of  irritation  first  enlarged,  and 
then  more  distant  ones  became  affected. 

Anatomical  Characters. — The  several 
groups  of  glands  are  affected  in  the  following 
order  of  frequency,  beginning  with  those  most 
commonly  diseased :  cervical,  axillary,  in- 
guinal, retro-peritoneal,  bronchial,  mediasti- 
nal, mesenteric.  Subsidiary  adjacent  glands 
are  often  enlarged  together  with  the  chief 
groups ;  and  nodular  growths,  similar  to 
enlarged  glands,  arise  in  the  course  of  the 
lymphatics  in  places  in  which  the  existence 
of  glands  is  not  usually  recognised,  so  that 
continuous  chains  of  nodules  connect  the 
various  groups.  The  size  attained  by  the 
glands  in  lymphadenoma  varies  from  that  of 
a  bean  to  that  of  a  hen's  egg.  At  first  the 
individual  glands  are  separate  and  movable 
one  on  another.  Ultimately  they  often  unite 
to  form  a  conglomerate  mass,  in  consequence, 
in  most  cases,  of  the  perforation  of  the  cap- 
sules of  the  glands  by  growth,  which  may 
also  invade  adjacent  parts.  The  cervical 
glands  are  usually  enlarged  in  both  the 
anterior  and  posterior  triangle ;  and  the 
sub-maxillary  glands  may  encfrcle  the  neck 
beneath  the  lower  jaw.  They  may  press  on 
the  trachea  or  larynx,  displace  the  latter, 
compress  the  internal  jugular  vein,  and  cause 
paralysis  of  the  recurrent  laryngeal  nerve. 
The  occipital  glands  are  usually  also  enlarged. 
The  axiUary  glands  often  form  a  mass  of  very 
large  size,  and  prolongations  may  extend 
beneath  the  pectoral  muscle.  The  glands  in 
the  anterior  mediastinum  frequently  suffer, 
and  the  growth  may  extend  to  adjacent 
structures,  such  as  the  pericardium,  which 
may  be  perforated.  The  thymus  may  be 
involved,  secondarily  or  primarily,  or  may 
escape.    The  bronchial  glands  are  diseased 


more  fr-equently  than  the  cardiac  glands,  and 
the  trachea  and  bronchi  may  be  pressed  upon, 
or  the  hmg  invaded.  The  retro-peritoneal 
glands  often  form  a  mass  of  large  size,  which 
may  surround  and  compress  the  solar  plexus, 
causing  symptoms  similar  to  those  of  Addi- 
son's disease.  Enlargement  of  the  mesen- 
teric glands  is  neither  common  nor  consider- 
able. The  inguinal  group  is  frequently 
diseased,  and  the  femoral  vessels  and  crural 
nerves  may  be  thereby  compressed. 

The  consistence  of  the  enlarged  glands  may 
be  either  soft  or  very  hard.  Usually  the  longer 
the  enlargement  has  existed,  the  firmer  are 
'  the  glands.  Their  section  is  more  uniform 
than  in  health.  The  colour  is  yellowish  or 
whitish-grey.  In  the  firmer  glands  dense 
tracts  of  fibrous  tissue  are  seen  to  pass  in 
different  directions.  Rarely  the  follicles  have 
a  different  appearance,  being  opaque  and 
yellowish  from  fatty  degeneration,  whilst  the 
septa  are  white  and  conspicuous,  from  fibroid 
thickening.  Caseation  is,  however,  rare,  and 
when  it  occurs  is  commonly  confined  to  one 
or  two  glands.  The  softer  glands  yield  a 
juice  on  scraping ;  the  firmer  glands  yield  no 
juice.  In  the  former,  the  only  histological 
change  is  an  enormous  increase  in  the  cellular 
elements — the  lymph-corpuscles  of  the  reti- 
cultun ;  but  the  relations  of  the  septa  and 
foUicles  often  remain  normal.  Sometimes 
the  cell-growth  invades  the  septa,  which 
become  sj^lit  up  and  disappear  ;  and  it  may 
even,  in  a  similar  manner,  perforate  the  cap- 
sule. The  firmer  glands  present  much  fibrous 
tissue,  which  may  be  confined  to  the  septa, 
or  invade  also  the  delicate  network  in  the 
substance  of  the  gland;  and  then  the  cells 
gradually  disappear,  and  the  whole  substance 
of  the  gland  may  be  transformed  into  a 
fibrous  mass.  The  tracts  of  fibrous  tissue 
may  have  under  the  microscope  a  pecuhar 
vitreous  aspect,  especially  around  the  arteries. 

The  spleen  is  diseased  in  at  least  fom-- 
fifths  of  the  cases,  usually  in  consequence 
of  disseminated  growths,  often  irregular  in 
shape,  arising  from  the  Malpighian  cor- 
puscles, yellowish  or  greyish-white,  rarely 
caseating,  and  usually  corresponding  in  con- 
sistence with  the  glands  in  the  same  case  and 
resembhng  them  in  structure.  The  splenic 
pulp  may  be  normal  in  quantity,  or  may  be 
compressed  and  atrophied.  In  some  eases  it 
is  also  increased  in  quantity,  and  this  increase 
may  even  be  the  sole  change.  In  such  cases 
the  morbid  changes  of  lymphadenoma  and 
splenic  leucocythsemia  coexist,  and  there  is 
often  a  much  greater  increase  in  the  white 
corpuscles  of  the  blood  than  when  the 
spleen  is  the  seat  of  simple  growths.  The 
size  attained,  in  the  cases  of  nodular  growths, 
is  not  great,  the  weight  being  from  ten  to 
thirty  ounces.  When  the  splenic  pulp  is 
increased,  the  size  attained  is  rather  greater. 
In  the  latter  case  the  enlargement  is  imiform, 
while  it  may  be  irregidar  when  there  are 
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growths.  The  medtilla  of  bones  has  been 
found,  in  rare  cases,  to  present  a  change 
similar  to  that  met  with  in  splenic  leuco- 
cythEemia  and  pernicious  anaemia.  Collec- 
tions of  adenoid  tissue  elsewhere  often  under- 
go changes  similar  to  that  of  the  lymphatic 
glands.  The  tonsils,  the  mucous  membrane 
of  the  pharynx,  the  oesophagus,  the  stomach, 
and  the  large  and  small  intestines,  may  all 
be  the  seat  of  growths,  originating  in  the 
follicular  glands,  and  sometimes  ulcerating. 
The  liver  is  often  the  seat  of  scattered  lym- 
phoid growths,  usually  minute,  varying  in 
size  from  a  pin's  head  to  a  small  pea.  They 
occupy  the  interlobular  spaces.  Earely  larger 
nodular  growths  are  found.  In  other  cases 
the  liver  is  simply  congested.  Similar  minute 
growths  are  often  foimd  in  the  kidneys,  chiefly 
in  the  cortex ;  and  these  organs  may  also  be 
the  seat  of  parenchymatous  degeneration. 
The  peritoneum  may  be  inflamed  over  en- 
larged glands,  or  may  be  the  seat  of  growths. 
Growths  have  also  been  found  in  the  testicles ; 
and  frequently  in  the  lungs,  where  they  may 
break  down  and  form  cavities. 

Symptoms. — Themostimportant  symptoms 
of  lymphadenoma  are  due  to  the  altered 
blood-state,  and  to  the  enlarged  glands.  The 
latter  cause  the  earliest  symptoms,  and  the 
cervical  glands  are  commonly  the  first  to 
enlarge.  "When  the  internal  glands  are 
primarily  affected,  pain  and  pressiure-signs 
may  precede  other  symjitoms.  Occasionally 
the  signs  of  anaemia  precede  those  of  the 
local  change ;  and,  in  rare  instances,  irre- 
gular febrile  disturbance  may  occur  before 
the  glandular  enlargement.  The  affected 
glands  are  smooth,  and  present,  at  first,  a 
peculiar  mobility,  which  may  disappear  when 
they  become  adherent,  and  constitute  an 
irregu.lar  lobular  tumour  of  some  size.  They 
are  usually  painless,  except  during  periods  of 
rapid  growth.  A  diminution  in  size  has 
been  observed  before  death.  The  enlarge- 
ment of  the  cervical  glands  may  cause  the 
neck  to  equal,  or  even  exceed,  the  head  in 
circumference.  The  pressure  on  the  veins 
may  cause  symptoms  of  passive  cerebral 
congestion.  The  larynx  may  be  displaced ; 
and  the  movements  of  the  lower  jaw  may 
be  interfered  with.  Pressure  on  the  trachea, 
by  the  glands  in  the  neck  and  in  the  posterior 
mediastinum,  may  cause  dyspnoea  and  even 
death  by  suffocation.  That  on  the  pharynx 
and  oesophagus  may  obstruct  deglutition,  and 
cause  death  by  starvation.  The  enlargement 
of  the  axUlary  and  inguinal  glands  may 
interfere  with  the  movement  of  the  limbs, 
and  impede  the  circulation.  Various  and 
serious  pressure-effects  result  from  the  en- 
largement of  the  thoracic  and  abdominal 
glands,  obstruction  in  veins,  pressure  on 
nerves,  &c.  The  enlargement  of  the  spleen 
can  usually  readily  be  felt,  but  does  not 
commonly  give  rise  to  symptoms.  Anaemia 
is  one  of  the  consoicuous  symptoms,  and 


may  precede,  or  succeed,  obtrusive  affection 
of  the  glands.  The  red  corpuscles  may  be 
reduced  to  fifty,  thirty,  and  even  twenty-five 
per  cent,  of  the  normal.  In  most  cases 
there  is  no  marked  excess  of  white  corpuscles, 
but  occasionally  they  are  much  more  numer- 
ous than  normal.  In  almost  all  cases  in 
which  their  excess  is  comparable  to  that  met 
with  in  splenic  leucocythajmia,  the  splenic 
pulp  is  increased  in  quantity,  and  the  lesions 
of  splenic  leucocythtemia  and  of  lymphade- 
noma are  conjoined.  The  liver  may  be  en- 
larged from  the  disseminated  growths,  and 
from  congestion.  Jaimdice  only  occurs  from 
the  pressure  of  enlarged  portal  glands  upon 
the  bile- ducts.  Ascites  may  be  due  to  similar 
pressure,  or  to  the  blood- state,  being  then 
Ijart  of  general  dropsj'.  The  function  of  the 
kidneys  is  rarely  affected.  Stomatitis,  some- 
times ulcerating,  results  from  the  lymphoid 
growth  in  the  mucous  membrane ;  and  a 
similar  change  in  the  stomach  causes  interfer- 
ence with  digestion  and  vomiting — symptoms 
which  are  increased  by  the  anasmia.  Slight 
dyspnoea  results  from  the  blood-state,  while 
intense  difficulty  of  breathing,  and  even  actual 
suffocation,  may  occur  from  the  pressure  of 
enlarged  glands  on  the  trachea  or  bronchi. 
The  functions  of  the  nervous  system  are 
variously  deranged  by  the  ill-nom'ished  blood. 
Towards  the  end  there  may  be  convulsions, 
dehrium,  and  coma.  Pyrexia  is  a  frequent, 
but  not  invariable,  symptom.  It  is  almost 
always  present  in  early  life,  much  less  com- 
mon at  advanced  ages.  The  temjjerature 
may  be  considerably  raised,  even  when  the 
glandiilar  enlargement  is  slight ;  the  eleva- 
tion varies  fi-om  two  to  six  degrees,  and  may 
be  contmuous,  or  with  daily  remissioiis,  or 
periods  of  considerable  elevation  may  alter- 
nate with  periods  in  which  it  is  only  slightly 
raised. 

Complications. — The  pressm-e-effects  of 
the  enlarged  glands,  already  mentioned,  are 
sometimes  so  considerable  as  to  give  rise 
to  comphcations,  such  as  thrombosis  in  ves- 
sels, pleural  and  pericardial  effusions,  and 
bronzing  of  the  skin  from  disease  of  the  solar 
plexus.  Intercurrent  affections  occasionally 
met  with  are  Bright's  disease,  pneumonia, 
fatty  degeneration  of  the  heart  and  liver, 
erysipelas,  pemphigus,  boils,  anol  other  effects. 

Course  and  Duration. — Lymphadenoma 
may  remain  local  for  a  long  time,  even  years, 
affecting  one  group  of  glands  only,  and  sub- 
sequently slowly  becoming  general.  When 
the  general  enlargement  of  glands  is  estab- 
lished, the  disease  rarely  lasts  more  than 
two  years.  It  usually  terminates  fatally  by 
asthenia  ;  but  not  rarely  by  some  secondary 
effect  of  the  morbid  process,  as  asphyxia, 
starvation,  or  diarrhoea ;  or  by  a  complication, 
especially  by  pneumonia. 

Pathology. — The  changes  in  the  glands  in 
lymphadenoma  resemble,  in  the  early  stage, 
those  which  result  from  simple  irritation ; 
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and,  as  has  been  seen,  the  first  enlargement 
often  appears  to  be  excited  by  local  irritation. 
Clinically,  however,  the  disease  has  a  semi- 
malignant  aspect.  Dr.  Wilks  therefore  as- 
signed to  it  a  position  between  cancer  and 
tubercle.  Its  history  suggests  that  it  is 
due  to  both  constitutional  and  local  causes, 
and  that  the  extent  of  these  two  elements 
varies  in  different  cases.  The  constitutional 
predisposition  apparently  affects  chiefly  the 
lymphatic  structiu'es.  The  assumption  of 
such  a  predisposition  is  necessary  to  explain 
the  general  affection  of  the  glands  which 
characterises  some  cases  in  the  beginning, 
and  also  the  persistence  of  the  affection  when 
it  begins  locally,  as  well  as  its  subsequent 
extension.  In  the  latter  case,  however,  a 
process  of  secondary  infection  may  be  at 
work,  the  lymphatic  tissues,  already  pre- 
disposed, becoming  affected  by  the  circula- 
tion in  the  blood  of  a  materies  morhi  derived 
from  the  structures  first  diseased.  The  ex- 
istence of  an  excess  of  white  corpuscles  in 
the  blood  does  not  present  vahd  ground  for 
separating  certain  cases  from  the  rest,  and 
calling  them  '  lymphatic  leucocythsemia.' 
Most  of  such  eases  are,  as  has  been  said, 
forms  of  mixed  disease.  In  simple  lympha- 
denosis the  Malpighian  folhcles  of  the  spleen 
are  diseased ;  and  when  there  is  a  consider- 
able excess  of  leucocytes  in  the  blood,  the 
splenic  pulp  is  usually  also  increased  in 
quantity.  The  anatomical  lesions  of  splenic 
leucocythsemia  and  lymphadenosis  are  con- 
joined, and  to  the  increase  in  the  pulp  the 
leucocytal  excess  is  due.  Occasionally,  how- 
ever, when  the  diseased  glands  are  soft, 
lymphoid  corpuscles,  changed  in  character, 
pass  from  them  into  the  blood,  and  persist 
there,  leading  to  an  excess  of  the  pale  cells. 
When  the  glands  are  hard,  the  production  of 
lymphoid  ceUs,  and  their  passage  into  the 
blood,  seem  interfered  with,  and  thus  simple 
anaemia  results. 

Diagnosis. — Local  glandular  growths  can- 
not be  sharply  separated  from  cases  of  gene- 
rahsed  lymphadenoma,  although  they  may 
be  clinically  distinguished.  Generahsation 
may  ultimately  occur,  even  though  one 
group  of  glands  has  alone  been  diseased  for 
many  years.  In  splenic  leucocythaemia  the 
glands  are  only  affected  late  in  the  disease, 
after  considerable  enlargement  of  the  spleen 
has  existed  alone  for  a  long  time  When 
the  spleen  presents  great  enlargement,  and 
the  glands  are  affected  early,  the  case  is 
usually  of  the  mixed  form  above  described, 
both  splenic  pulp  and  foUicles  being  diseased. 
In  strumous  enlargement  of  the  glands,  the 
disease  is  commonly  confined  to  a  single 
group  of  glands  which  have  been  subjected 
to  local  irritation  ;  some  of  the  glands  often 
soften  and  suppurate ;  the  affection  occurs 
chiefly  in  early  life  ;  and  other  constitutional 
signs  of  tubercular  cachexia  may  be  present. 
Cancer  of  the  glands  differs  vtddely  in  its 


microscopical  characters  from  lymphade- 
noma, but  clinically  the  distinction  from  a 
local  lymphoma  may  be  difficult,  and  turns 
chiefly  on  the  slow  extension  of  cancer  to 
neighbouring  glands,  and  its  subsequent 
localisation  in  organs  rather  than  in  lymph- 
atic structures. 

Prognosis.  —  When  lymphadenoma  is 
widely  spread,  or  the  local  growths  are  con- 
siderable in  size,  a  fatal  termination  is  almost 
certain.  The  duration,  however,  in  each 
case,  varies  much.  The  younger  the  patient 
and  the  better  the  preceding  health,  the  longer 
is  the  duration  of  the  disease.  The  consist- 
ence of  the  glands  has  httle  prognostic  value. 
The  softer  they  are,  the  more  rapid  is  the 
course  of  the  disease ;  but,  on  the  other 
hand,  if  it  is  influenced  by  remedial  agents, 
the  soft  glands  can  be  restored  to  a  better 
functional  condition  than  the  hard.  The 
prognosis  is  worse  the  more  profoimd  the 
anaemia.  Elevation  of  temperature  as  a  rule 
indicates  a  rapid  course,  but  to  this  there 
are  some  striking  exceptions,  as  in  one  case 
under  the  writer's  (W.  E.  G.)  care,  iu  which 
the  glandular  erdargement  continued  slight, 
although  the  temperature  for  twelve  months 
was  always  above  the  normal. 

Treatment. — The  possibly  infecting  in 
flueuce  of  the  primary  glandular  enlarge- 
ments has  led  to  their  extirpation.  Where 
other  glands  have  been  involved,  or  the 
spleen  has  been  enlarged,  the  operation  has 
done  no  good ;  and,  in  such  cases,  surgical 
interference  is  only  justified  by  impending 
death  from  the  local  pressure.  But  where  the 
affection  has  been  confined  to  one  group  of 
glands,  the  progress  of  the  disease  has  been 
retarded  by  their  removal,  and  in  some  cases 
the  malady  has  even  been  cured.  The  degree 
of  anifimia  is  of  great  importance  as  influenc- 
ing the  prospect  of  benefit,  and  even  of  sur- 
vival from  the  operation,  and  the  actual 
proportion  of  corpuscles  should,  in  aU  cases, 
be  estimated  by  the  hasmacytometer.  An 
operation  should  never  be  performed  if  the 
proportion  of  red  corpuscles  is  less  than  60 
per  cent,  of  the  normal.  A  shght  excess  of 
white  corpuscles  does  not  militate  against 
the  success  of  an  operation.  Other  methods 
of  local  treatment  have  been  employed,  with 
some  benefit,  especially  rubbing  and  sham- 
pooing, the  alternate  application  of  heat  and 
cold,  compression,  and  blistering.  Galvano- 
puncture  is  useless.  Various  substances 
have  been  injected  into  the  glands — iodine, 
nitrate  of  silver,  carbolic  acid,  arsenic.  The 
last  has  alone  appeared  useftd  (Winiwarter),^ 
but  it  was,  in  all  cases,  given  internally  at 
the  same  time.  Of  internal  remedies  arsenic 
is  incomparably  the  most  potent.  It  should 
be  pushed  to  the  largest  doses  the  patient 
can  bear,  such  as  m^xv.  of  liquor  arsenicalis 
three  times  daily.  It  often  causes  some  pain 
in  the  glands,  followed  by  their  diminution 
in  size,  and  even,  in  a  few  recorded  cases,  by 
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ineir  complete  disappearance.  Although  such 
a  favourable  result  has  not  come  under  the 
writer's  personal  observation,  he  (W.  R.  G.) 
has  seen  a  marked  diminution  obtained  in 
the  size  of  glands  vphich  were  before  steadily 
enlarging,  a  diminution  which  has  been  main- 
tained for  years.  Phosphorus  has  been  given 
in  the  disease  (iirst  by  Verneuil),  but  it  is  far 
less  useful  than  arsenic.  Iodine  and  iodide 
of  potassiimi  are  of  little  service.  Cod-liver 
oil  is  usefiil  when  there  is  any  evidence  of 
a  scrofulous  diathesis.  Mercury  and  carbolic 
acid  have  been  given  internally  without  suc- 
cess. Iron,  useless  alone,  has  sometimes 
appeared  to  do  good  when  given  in  conjunc- 
tion with  other  remedies.  Change  of  air, 
general  tonics,  and  careful  diet  are  often  of 
considerable  service,  especially  when  em- 
ployed along  with  other  measures. 

W.  R.  GowERS.     Frederick  Taylor. 

LYMPH  AN  GEITIS  {vv,x(j),j,  water,  or 
lymph ;  and  dyytloc,  a  vessel). — Inflammation 
of  lymphatic  vessels.  See  Lymphatic  Sys- 
tem, Diseases  of. 

LYMPHANGIECTASIS  (lymplia, 
lymph;  and  a«(7iecia.sw, vascular  dilatation). 
Lymphatic  varix,  or  varicose  dUatation  of 
lymphatic  vessels.  See  Lymphatic  System, 
Diseases  of. 

LYMPHATIC  SYSTEM,  Diseases 
of. — Synon.  :  Diseases  of  the  Absorbent  Sys- 
tem; Fr.  Maladies  du  Systeme  Lymphatique ; 
Ger.  Erankheiten  des  Lymplisystems. 

There  is  no  essential  difference  between 
the  lymphatic  and  lacteal  systems,  which 
together  constitute  the  absorbent  system. 
The  present  article  deals  with  those  diseases 
of  the  lymphatic  vessels  and  glands  which 
are  more  or  less  of  a  local  nature  ;  and  what 
is  stated  with  regard  to  the  former  will 
apply  generally  to  the  lacteals,  but  atten- 
tion will  be  directed  to  any  points  connected 
with  these  vessels  calling  for  special  notice. 
Some  of  the  affections  involving  these  struc- 
tures are  considered  in  separate  articles,  and 
need,  therefore,  merely  be  mentioned  here. 
It  may  be  remarked  that  important  relations 
exist  between  the  absorbent  system  and  cer- 
tain diseases,  namely,  some  of  those  belong- 
ing to  the  zymotic  class,  and  those  depend- 
ing upon  septic  conditions,  such  as  plague, 
typhus  and  typhoid  fever,  diphtheria,  scarla- 
tina, rubeola,  dengue,  erysipelas,  glanders, 
malignant  pustule,  snake-bite,  dissection  or 
post-mortem  wounds,  and  certain  forms  of 
serous  inflammation,  such  as  puerperal  peri- 
tonitis. The  lymphatics  of  the  pleura  and 
lung  are  in  rare  instances  the  seat  of  suppu- 
ration. Moreover,  the  lymphatic  vessels 
seem  to  be  materially  involved  in  some 
skin-diseases,  such  as  erythema  and  ele- 
phantiasis ;  while  there  are  certain  structures 
in  the  body  which  consist  mainly  of  lymph- 


atic follicles,  and  their  diseases  principally 
affect  these  follicles.  The  absorbent  system 
is  also  concerned  in  disseminating  such  dis- 
eases as  cancer,  syiDhilis,  or  tubercle  through 
the  system.  These  pomts  are  more  fuHy 
dwelt  upon  in  their  appropriate  articles,  and 
now  the  individual  diseases  of  the  lymphatic 
system  will  be  severally  discussed. 

1.  Acute  Inflammation.  —  According 
to  the  structures  involved,  acute  inflamma- 
tion, connected  with  the  lymphatic  system, 
presents  three  varieties,  namely :  (a)  where 
the  vessels  are  alone  affected — lymphangeitis 
or  angeioleucitis ;  (6)  where  the  condition 
is  limited  to  the  glands — adenitis ;  or  (c) 
where  both  vessels  and  glands  are  involved. 
It  will  be  convenient  to  consider  these  varie- 
ties together.  As  a  rule  the  disease  is 
localised,  but  under  certain  circumstances 
the  lymphatic  system  is  more  or  less  widely 
impUcated,  especially  if  the  inflammation  is 
of  a  septic  character.  It  may  be  set  up  and 
extend  with  great  rapidity. 

^Etiology  and  Pathology. — The  causes 
of  acute  inflammation  of  the  lymphatic 
vessels  or  glands  may  be  thus  indicated : 

1.  Traumatic,  including  such  injuries  as 
wounds,    contusions,   or   a  severe  strain. 

2.  Irritation  from,  tvithout.  Strong  heat,  as 
that  of  the  sun,  may  set  up  inflammation 
of  the  superficial  Ij'mphatics.  Pressure  or 
friction  may  also  produce  this  effect  upon 
the  vessels  or  glands.  It  is  not  an  un- 
common practice  to  excite  inflammation 
artificially  in  the  glands,  for  the  cm-e  of 
certain  of  their  diseases,  by  injecting  irri- 
tants into  their  substance.  3.  Irritation 
from  ivithin.  This  may  be  due  to  inflam- 
mation in  the  vicinity,  suppm-ation,  ulcera- 
tion, diseases  of  joints  or  bones,  and  other 
causes.  In  medical  practice  the  implication 
of  the  glands  under  the  jaw,  in  cases  of 
dif)htheria  and  scarlatina,  is  a  familiar  illus- 
tration of  this  class  of  cases  ;  or  the  inflam- 
mation of  the  glands  behind  the  ear  in  cases 
of  impetigo  of  the  head.  The  lymphatic 
vessels  are  also  more  or  less  involved  in 
phlegmasia  dolens.  4.  Specific,  irritations. 
These  deserve  separate  recognition,  and 
include  syphilis,  gonorrhoea,  and  various 
septic  poisons,  which  frequently  affect  the 
lymphatic  structures.  Inflammation  of  the 
absorbent  glands  is  also  an  important  feature 
in  plague,  glanders,  and  certain  other  specific 
diseases. 

With  regard  to  the  modes  in  which  the 
inflammation  is  set  up,  this  may  happen  in 
several  ways.  In  the  first  place,  the  cause 
may  act  directly  upon  the  Ijauphatic  vessels 
or  glands,  as  in  the  case  of  injury.  Secondly, 
these  structures  may  be  involved  by  ex- 
tension from  neighbouring  parts.  Glands 
are  frequently  affected  in  this  way ;  and 
lymphatic  vessels  may  be  involved  by  con- 
tinuous extension  of  irritation  from  in- 
flamed organs,  serous  membranes,  or  other 
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structures  with  which  they  are  connected. 
Thirdly,  the  cause  of  the  inflammation  is 
often  more  or  less  remote  from  the  situa- 
tion in  which  it  appears,  especially  in  the 
case  of  the  glands.  This  may  arise  from 
the  inflammatory  change  passing  con- 
tinuously along  the  vessels  from  some  seat 
of  irritation  to  the  glands  in  their  course ; 
or  morbid  products  may  be  carried  by  the 
current  of  lymph  to  the  glands,  the  vessels 
themselves  being  unaffected,  when  the  in- 
flammation thus  set  up  is  said  to  be  sympa- 
thetic. In  other  instances  pus  has  been 
foimd  within  the  lymphatic  vessels,  having 
made  its  way  from  some  seat  of  suppuration. 
It  should  also  be  mentioned  that  lymphatic 
inflammation  can  originate  a  similar  con- 
dition in  other  structures,  such  as  the  joints, 
and  this  may  be  of  a  purulent  character. 

Inflammation  is  much  more  readily  ex- 
cited in  the  lymphatic  structures  in  some 
persons  than  in  others,  and  especially  in 
those  who  are  strumous  or  tubercular.  The 
glands  are  more  liable  to  be  affected  in  the 
early  periods  of  life.  A  low  state  of  the 
general  health  may  predispose  to  inflamma- 
tion of  these  structures  from  slight  causes. 
Glands  which  are  chronically  inflamed  are 
very  liable  to  become  the  seat  of  acute 
inflammation  from  slight  causes. 

Anatomical  Characters. — Inflammation 
affecting  the  lymphatic  vessels  presents  two 
forms,  but  they  may  be  met  with  together. 
"When  the  minute  capillary  network  is  in- 
volved, the  condition  is  termed  reticular 
lymphangeitis ;  the  skin  and  its  capillaries 
are  generally  affected  at  the  same  time,  so 
that  there  is  more  or  less  diffused  redness, 
but  it  may  present  a  reticulated  arrange- 
ment. Tubular  lymphangeitis  signifies  that 
the  main  vessels  are  implicated.  They  are 
visible  on  the  surface  as  red  lines,  straight 
or  wavy,  passing  to  the  glands.  They  be- 
come dilated,  and  their  walls  thickened. 
Their  internal  coat  is  opaque  and  uneven, 
and  the  endothelium  often  disappears. 
Coagulation  of  the  lymph  within  the  vessels 
takes  place,  closing  up  their  channel.  The 
coagulum  may  become  organised,  so  that 
they  are  permanently  obliterated  ;  or  it  may 
soften  and  even  suppurate  at  the  centre,  and 
the  products  may  enter  into  the  general 
circulation,  thus  causing  septicaemia  or 
pyaemia.  The  inflammation  is  liable  to 
extend  to  the  surrounding  cellvdar  tissue, 
leading  to  exudation,  hjrperplasia  of  cells, 
and  consequent  swelling  and  thickening. 

Inflammation  of  lymphatic  glands  is 
characterised  in  the  early  stage  by  swell- 
ing, congestion,  and  increased  firmness. 
The  lymph  accumulates,  exudation  takes 
place,  and  abundant  cells  are  present.  The 
inflammatory  process  may  soon  subside, 
terminating  in  resolution.  In  many  cases, 
however,  suppm-ation  ensues,  especially  in 
certain  forms  of  inflammation,  this  change 


commencing  in  the  centre  of  the  glands, 
the  cavities  of  which  become  more  or  less 
speedily  filled  with  pus.  The  inflamma- 
tion spreads  to  the  surrounding  cellular 
tissue,  and,  an  abscess  being  formed,  the 
pus  makes  its  way  to  the  surface.  If  the 
glands  are  situated  within  the  body,  they 
may  burst  internally,  or  irritate  adjacent 
structures,  and  thus  lead  to  serious  conse- 
quences. Sometimes  the  glands  remain 
permanently  enlarged  and  indurated,  es- 
pecially after  repeated  attacks  of  inflamma- 
tion; and  they  may  become  adherent  to 
I  the  parts  around.  A  single  lymphatic  gland 
may  be  inflamed,  but  it  is  common  for  a 
cluster  or  chain  of  these  structures  to  be 
involved.  In  some  cases  the  inflammation 
assumes  a  more  or  less  sub-acute  character, 
and  the  progress  of  events  is  slower. 

Symptoms. — These  are  local  and  general. 
I  The  local  phenomena  consist  of  subjective 
j  sensations,  and  objective  signs.  Pain  is  felt 
at  the  seat  of  inflammation,  which  may  be 
i  very  severe,  often  accompanied  with  a  sense 
t  of  heat  or  burning,  and  stiffness  or  tension. 
There  is  usually  marked  tenderness,  and  this 
may  be  present  when  little  or  no  spontaneous 
pain  is  complained  of,  while  it  is  often  re- 
markably limited  to  the  line  of  an  affected 
lymphatic  vessel.  Movement  also  increases 
the  pain.  The  subjective  sensations  are 
more  severe  as  a  rule  when  the  glands  are 
involved.  When  suppuration  takes  place,  the 
pain  tends  to  assume  a  shooting  and  throb- 
bing character.  As  regards  objective  signs, 
inflamed  lymphatic  vessels,  if  superficial,  are 
usually  visible  as  red  lines,  either  straight  or 
wavy,  running  in  the  direction  of  the  glands ; 
or  there  may  be  separate  red  patches.  Should 
they  be  deeply  situated,  however,  the  vessels 
cannot  be  seen.  The  larger  trimks  may  be 
felt  by  the  fingers,  being  cord-like,  firm,  and 
knotted.  The  surrounding  tissues  are  seen 
and  felt  to  be  more  or  less  swollen  and  in- 
diurated.  If  the  circulation  of  the  lymph  is 
much  interfered  with,  a  limb  may  be  con- 
siderably enlarged,  and  presents  a  feeling  of 
firmness  and  solidity,  owing  to  the  occurrence 
of  lymphatic  oedema. 

"When  superficial  lymphatic  glands  become 
inflamed,  their  enlargement  can  be  made  out 
on  examination,  and  the  surrounding  tissues 
may  also  be  swollen.  At  first  they  feel  firm, 
but  if  suppuration  takes  place  they  become 
more  and  more  soft,  and  at  last  present  a 
sensation  of  fluctuation.  The  overlying  skin 
is  markedly  red,  and  there  is  often  subcu- 
taneous oedema.  Suppurative  inflammation 
of  lymphatic  glands  constitutes  the  condition 
known  as  '  bubo.'  If  not  opened  artificially, 
the  abscess  ultimately  bursts  externally,  but 
it  may  burrow  considerably  before  doing  so, 
and  the  opening  is  often  imperfect.  See 
Bubo. 

The  general  symptoms  accompanying  in- 
flammation of  the  lymphatic  structures  vary 
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in  their  intensity  in  different  cases,  according 
to  its  severity,  extent,  and  results.  In  the 
slighter  cases  there  is  no  obvious  constitu- 
tional disturbance.  As  a  rule,  however,  more 
or  less  fever,  with  its  accompanying  symp- 
toms, sets  in,  preceded  often  by  shivering  or 
even  distinct  rigors.  If  suppuration  occurs, 
the  rigors  may  be  repeated ;  the  pyrexia  in- 
creases ;  and  more  or  less  wasting  and  weak- 
ness follow,  should  there  be  prolonged  dis- 
charge of  pus.  Where  the  inflammation  is 
of  a  septic  character  from  the  first,  or  when 
septic  matters  are  conveyed  into  the  circula- 
tion, the  general  symptoms  are  indicative  of 
septicaemia,  such  as  repeated  rigors,  high  and 
erratic  fever,  great  weakness  and  prostration, 
low  nervous  symptoms,  weak  and  rapid  car- 
diac action  and  pulse,  and  other  typhoid  phe- 
nomena. The  termination  is  then  usually 
fatal. 

Treatment. — In  the  management  of  any 
acute  inflammation  affecting  the  lymphatic 
vessels  or  glands,  the  first  indication  is  to 
get  rid  of  its  cause,  if  this  be  practicable. 
In  the  next  place  rest  is  of  essential  import- 
ance, and  the  affected  part  should  be  so 
placed  as  to  avoid  all  pressm'e  or  tension. 
As  regards  local  treatment,  the  application 
of  heat  and  moisture,  by  means  of  fomenta- 
tions and  poultices,  usually  answers  best. 
To  these  anodynes  may  be  added,  if  neces- 
sary, especially  belladonna ;  and  the  latter 
may  be  often  applied  with  advantage  in  the 
form  of  extract,  mixed  with  glycerine.  It  is 
not  uncommonly  advisable  to  take  away 
blood  locally  from  the  neighbourhood  of  in- 
flamed glands,  by  means  of  leeches.  Some 
authorities  maintain  that  suppi^ration  may 
sometimes  be  prevented  by  counter-irritation 
around  the  glands,  effected  by  a^^plying  blis- 
tering-fluid or  strong  iodine.  If  suppuration 
take  place,  the  progress  of  the  pus  towards 
the  surface  must  be  encouraged  by  the  usual 
means,  and  the  abscess  opened  as  soon  as 
practicable.  Should  general  treatment  be 
required,  at  first  it  is  usually  necessary  to 
keep  the  patient  on  low  diet,  to  open  tiie 
bowels  well,  and  perhaps  to  administer  some 
simple  saline  mixture.  When  suppuration 
occurs,  a  more  or  less  supporting  tonic  and 
stimulant  treatment  is  called  for.  Septi- 
CfEmia  demands  the  free  use  of  alcoholic 
stimulants,  the  administration  of  full  doses 
of  quinine,  and  other  appropriate  reme- 
dies. 

2.  Chronic  Inflammation. — Only  the 
lymphatic  glands  can  be  said  to  be  liable  to 
this  affection — chronic  adeniiis.  They  may 
remain  in  a  condition  of  chronic  inflamma- 
tion after  one  or  more  acute  or  sub-acute 
attacks ;  or  this  is  set  up  as  a  chronic  affec- 
tion from  some  continued  or  repeated  irrita- 
tion. Formerly  a  low  form  of  chi-onic  in- 
flammation was  regarded  as  the  primary 
lesion  in  scrofulous  or  tubercular  glands,  and 
some  i^athologists  still  hold  this  view.  The 


affected  glands  are  enlarged  and  firm,  and 
often  somewhat  j)ainful  and  tender.  These 
changes  may  be  due  partly  to  a  hyperplasia 
of  the  gland-structures,  partly  to  an  exuda- 
tion into  their  midst.  Frequently  they  con- 
tinue in  this  condition  for  a  long  time,  without 
undergoing  any  obvious  change,  but  they  are 
liable  to  acute  exacerbations  from  slight 
causes.  They  may  ultimately  become  the 
seat  of  caseous  degeneration,  or  of  suppura- 
tion. The  circulation  of  the  lymph  through 
the  involved  glands  is  prevented  to  a  greater 
or  less  degree.  Usually  there  is  no  consti- 
tutional disturbance,  unless  a  considerable 
member  of  glands  are  implicated,  or  they 
undergo  degeneration  or  supiiuration. 

Treatment. — It  is  not  desirable  to  allow 
chronic  adenitis  to  continue,  as  unpleasant 
or  even  serious  conseqiaences  may  ensue,  and 
therefore  the  affected  glands  should  be  sub- 
jected to  proper  treatment  without  delay. 
Any  source  of  irritation  must  be  removed  at 
the  outset.  Gentle  friction  over  the  enlarged 
glands,  with  some  simple  oleaginous  or  greasy 
material,  may  be  effectual  in  reducing  them, 
or  it  may  be  necessary  to  rub  in  weak  iodine 
or  iodide  of  potassium  ointment,  or  to  paint 
the  surface  with  tincture  of  iodine.  Counter- 
irritation  by  blisters  may  be  sometimes  use- 
ful. Internally  cod-liver  oil  and  quinine  are 
frequently  of  much  value ;  preparations  of 
iron  are  also  often  very  serviceable,  espe- 
cially the  syrup  of  the  iodide  and  phos- 
phate. If  the  affected  glands  do  not  yield 
to  treatment,  it  may  become  a  question 
whether  they  should  not  be  removed  by 
operation. 

3.  Scrofulous  Disease. — By  this  term 
it  has  been  customary  to  designate  a  chronic 
disease  of  the  absorbent  glands,  characterised 
by  enlargement,  followed  by  degeneration 
and  caseation  of  the  tissues  and  morbid  pro- 
ducts, and  ending  in  imhealthy  suppuration. 
It  will  be  convenient  to  discuss  briefly  the 
condition  under  this  heading,  as  the  cases  in 
which  it  occurs  are  definite  enough,  although 
there  is  a  difference  of  opinion  as  to  the 
nature  of  the  primary  lesion.  By  many  it  is 
regarded  as  essentially  tubercular,  and  as  a 
manifestation  of  the  tubercular  or  scrofulous 
diathesis,  but  others  regard  it  as  a  low  form 
of  inflammation. 

^Etiology. — Scrofulous  disease  of  the  glands 
often  occiu-s  in  those  who  are  obviously  of  a 
strumous  or  tubercular  habit,  or  who  are 
hereditarily  predisposed ;  but  this  is  by  no 
means  always  the  case,  for  the  subjects  of 
the  glandular  affection  may  be  apparently 
strong  and  healthy.  Children  and  young 
persons  are  by  far  most  frequently  affected. 
The  change  is  often  originally  set  up  by  some 
local  irritation,  but  in  many  instances  there 
is  no  such  obvious  cause,  and  it  appears  to 
commence  spontaneouslj'.  Once  an  absorbent 
gland  becomes  the  seat  of  scrofulous  lesions, 
others  in  connexion  with  it,  or  even  at  a 
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distance,  are  very  liable  to  become  secondarily 
implicated. 

Anatomical  Chaeactees. — Scrofulous  dis- 
ease may  involve  the  lacteal  as  weU  as  the 
lymphatic  glands,  and  of  the  latter  those 
within  the  body  may  be  affected,  as  well  as 
those  which  are  external.  Of  the  external 
glands,  those  in  the  neck  and  under  the  jaw 
are  most  commonly  first  involved.  The 
changes  always  go  through  a  more  or  less 
chronic  course.  At  first  the  glands  become 
enlarged  and  firm,  and  the  enlargement  has 
been  attributed  to  inflammatory  products, 
hyperplasia  of  the  lymphatic  elements,  or 
tubercle ;  and  tubercle-bacilli  have  been  found. 
Subsequently  as  a  rule  caseation  takes  place, 
the  substance  of  the  glands  becoming  yellow 
and  softened ;  then  a  slow  process  of  un- 
healthy supptiration  generally  ensues,  lead- 
ing to  the  formation  of  chronic  abscesses. 
The  skin  over  them  presents  a  congested  ap- 
pearance, and  is  often  undermined  for  some 
distance,  the  subcutaneous  tissues  being  in- 
volved in  the  suppurative  process.  If  the 
abscesses  are  not  properly  treated,  they  are 
liable  to  cause  much  destruction  of  the  skin, 
and  to  leave  unhealthy  sinuses  and  ulcers 
when  they  burst  of  their  own  accord.  If 
they  subsequently  heal,  this  is  often  attended 
by  extensive  scarring,  and  the  scars  are  per- 
manent, but  become  less  marked  in  course  of 
time.  In  some  cases  the  glands  do  not  sup- 
purate, but  after  caseation  they  become  cal- 
cified and  inert ;  it  appears  probable  that 
this  result  may  take  place  even  after  the 
formation  of  pus,  which  then  becomes  ia- 
spissated,  and  mixed  up  with  calcareous 
.matter. 

Symptoms. — In  the  case  of  the  external 
glands,  with  which  we  are  now  concerned, 
the  changes  above  described  can  be  observed 
clinically.  They  are  attended  with  little  or 
no  pain,  but  there  is  usually  more  or  less 
tenderness.  Constitutional  symptoms  are 
as  a  rule  prominent,  when  the  glands  become 
involved  to  any  considerable  extent,  as  evi- 
denced by  wasting,  aneemia,  general  weak- 
ness, and  more  or  less  pyrexia,  which,  if 
there  should  be  abundant  suppuration,  is  apt 
to  assume  a  hectic  type.  If  the  glandular 
mischief  is  limited,  however,  the  system  may 
suffer  but  little  or  not  at  aU ;  and  even  after 
it  has  been  extensive  and  severe,  so  as  to 
lower  the  patient  very  much,  recovery  may 
take  place  under  appropriate  treatment,  the 
patient  ultimately  becoming  strong  and 
robust.  When  the  internal  glands  are 
affected,  they  may  give  rise  to  symptoms 
from  their  mere  mechanical  presence,  such 
as  those  indicative  of  pressure  or  irritation ; 
and  if  destructive  changes  occur  in  them, 
very  serious  results  are  liable  to  be  pro- 
duced. The  general  symptoms  are  also 
usually  more  marked  in  these  cases,  and 
may  become  extreme  in  degree.  It  is  highly 
probable  that  phthisis  may  be  set  up  by  an 


infective  process,  in  connexion  with  suppu- 
rating or  caseous  scrofulous  glands.  See 
Beonchial  Glands,  Diseases  of;  and  Me- 
senteric Glands,  Diseases  of. 

Treatment.  —  General  treatment  is  of 
essential  importance  in  the  treatment  of 
scrofulous  glands.  The  patient  should  be 
placed  under  the  most  satisfactory  sanitary 
conditions  that  can  be  obtained;  but  in 
many  eases  this  is  a  very  difficult  matter, 
and  it  is  of  great  importance,  if  possible,  to 
remove  from  their  unhealthy  and  often 
wretched  homes  those  suffering  from  this 
affection,  and  to  treat  them  in  suitable  sana- 
toriums  or  hospitals.  They  should  be  as 
much  as  possible  in  the  open  air,  and  a 
change  of  climate  and  surroundings  will  often 
prove  of  decided  benefit.  Residence  at  the 
seaside,  with  sea-bathing,  is  also  of  essential 
service,  or  a  sea-voyage  may  be  desirable. 
Margate  is  deservedly  in  great  repute  as  a 
seaside  resort  for  cases  of  scrofulous  glands. 
The  digestive  functions  require  careful  atten- 
tion and  regulation ;  and  the  food  must  be 
nutritious,  including  abundance  of  good  mUk, 
firesh  eggs,  and  such  articles  of  diet.  As  re- 
gards medicines,  those  which  are  usually 
indicated  are  cod-liver  oil,  quinine,  and  pre- 
parations of  iron,  especially  the  syrup  of  the 
iodide,  steel-wine,  or  Parrish's  syrup.  In 
certain  cases  marked  benefit  has  been  found 
to  result  from  the  administration  of  minute 
doses  of  sulphide  of  calcium,  and  from  chlo- 
ride of  calcium. 

Local  treatment  is  usually  called  for.  In 
the  early  stages  attempts  may  be  made  to 
cause  absorption  of  the  enlarged  glands,  but 
these  must  be  cautiously  conducted.  Gentle 
friction,  the  application  of  preparations  con- 
taining iodine  or  certain  iodides,  and  the  use 
of  poultices  or  fomentations  of  sea-weeds,  are 
the  measures  usually  adopted.  In  some 
cases  it  certainly  seems  the  best  plan  of 
treatment  to  try  to  encourage  suppuration 
in  glands  which  are  in  a  torpid  state,  and 
which  cannot  be  absorbed.  For  this  pur- 
pose they  have  been  injected  with  irritants. 
Suppuration  and  its  consequences  must  be 
treated  on  ordinary  principles ;  but  it  should 
be  remarked  that  abscesses  should  not  be 
allowed  to  burst  of  their  own  accord,  but 
need  surgical  interference,  as  otherwise  they 
may  lead  to  much  destruction  of  the  skin 
and  subcutaneous  tissues.  In  suitable  cases 
the  best  treatment  consists  in  clearing  out 
caseous  materials,  or  removing  masses  of 
glands  by  surgical  methods.  Injection  of 
tuberculin  has  been  tried,  but,  to  say  the 
least,  with  doubtful  results. 

4.  Hypertrophy  and  Atrophy  of 
Glands.  —  The  lymphatic  glands  become 
hypertrophied  under  different  circum- 
stances. In  some  cases  there  is  a  mere 
local  hypertrophy,  which  shows  no  ten- 
dency to  progress  towards  other  parts,  and 
which  may  be  due  to  some  obvious  irrita- 
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tion,  or  is  independent  of  any  known  cause. 
This  morbid  change  is  most  important,  how- 
ever, in  the  disease  termed  lyvipliadenoma, 
lymphoma,  or  Hodgkin's  disease,  in  which 
there  is  a  progressive  enlargement  of  the 
lymphatic  glands ;  and  in  one  form  of  leuco- 
cythcemia.  These  affections  are  discussed 
in  separate  articles.  Without  entering  upon 
any  description,  therefore,  it  will  suffice  to 
remark  that  in  these  affections  the  enlarge- 
ment varies  much  in  degree  and  extent  in 
different  cases ;  and  that  the  glands  usually 
show  no  tendency  towards  any  degenerative 
or  destructive  change.  Clinically  they  are 
recognised  by  their  obvious  physical  charac- 
ters when  superficial ;  or  by  physical  signs 
when  situated  in  internal  cavities.  As  a 
rule  they  are  painless ;  but  may  give  rise 
to  various  symptoms  by  causing  mechanical 
pressure,  irritation,  or  destructive  effects. 
In  many  cases  more  or  less  severe  general 
symptoms  are  present.  See  Leucocy- 
TH^MiA ;  and  Lymphadenoma. 

Atrophy  of  lymphatic  glands  may  occur 
from  various  causes,  as  after  inflammation ; 
as  a  senile  change ;  or  after  the  removal  of 
a  limb,  or  its  long-continued  want  of  use. 
No  definite  effects  can  be  referred  to  this 
condition,  but  if  there  should  be  extensive 
glandular  atrophy,  it  might  obviously  inter- 
fere with  the  due  nutrition  of  the  blood  and 
general  system. 

5.  Morbid  Formations  and  Deposits 
in  Glands. — Under  this  heading  the  follow- 
ing may  be  considered  : — 

(a)  Cancer  and  Sarcoma. — The  various 
forms  of  malignant  growth  frequently  in- 
volve lymphatic  glands.  In  most  cases 
the  disease  is  secondary  to  cancer  in  some 
neighbouring  part,  and  the  glands  are  very 
prone  to  become  involved,  owmg  to  the 
direct  communication  through  the  lympha- 
tics. This  is  well  exemplified  by  the  imph- 
cation  of  the  axillary  glands  when  the  breast 
is  the  seat  of  cancer.  Not  uncommonly, 
however,  the  formation  in  the  glands  is 
primary,  and  then  involves  other  structures 
secondarily  by  direct  extension  or  convection. 
All  forms  of  cancer  are  met  with,  but  the 
encephaloid  variety  is  most  common.  When 
secondary,  however,  it  generally  approxi- 
mates in  characters  to  the  primary  forma- 
tion, and  hence  may  be  of  a  scirrhous  or 
melanotic  type.  Secondary  sarcoma  occurs 
in  the  lymphatic  glands ;  and  there  is  also 
a  primary  disease  named  multiple  or  lyin- 
pho-sarcoma,  which  particularly  affects  the 
mediastinal  glands.  A  malignant  glandular 
tumour  may  attain  a  considerable  size,  and 
it  is  more  or  less  nodulated.  The  consistence 
wiU  depend  on  the  variety  of  the  growth ; 
often  it  is  soft,  and  a  milky  juice  escapes  on 
pressure.  If  cancerous  glands  are  external, 
they  can  be  recognised  on  examination,  and 
are  usually  painful  and  tender.  When  situ- 
ated internally  they  give  rise  to  physical 


signs  of  their  presence,  either  in  the  chest  or 
the  abdomen,  and  to  more  or  less  pressure- 
symptoms,  which  may  be  combined  with  the 
constitutional  symptoms  of  malignant  dis- 
ease. It  may  be  very  diliicult  to  distinguish 
clinically  between  cancerous  glands  and 
lymphadenomatous  grovsrths  situated  inter- 
nally. 

(b)  Albuminoid  disease. — The  absorbent 
glands  are  liable  to  be  involved  in  conditions 
which  give  rise  to  albuminoid  degeneration. 
On  section  they  present  the  peculiar  waxy, 
pale,  translucent,  homogeneous  appearance 
characteristic  of  tissues  which  are  the  seat  of 
this  change.  The  glands  may  be  enlarged ; 
but  when  they  attain  a  considerable  size, 
this  is  partly  due  to  hypertrophy.  In  other 
cases  they  are  small  and  firm.  This  con- 
dition may  give  rise  to  symptoms  by  pres- 
sure, as  sometimes  happens  in  the  case  of 
albuminoid  glands  in  the  portal  fissure,  which 
may  cause  ascites  or  jaundice. 

(c)  Pigmentation. — The  bronchial  glands 
are  usually  the  seat  of  a  deposit  of  black  par- 
ticles, in  cases  where  the  lungs  are  similarly 

j  affected,  as  in  miners,  colliers,  &c.  They  are 
j  enlarged  to  some  extent,  and  black ;  and  a 
black  liquid  escapes  on  pressure.  This  con- 
dition does  not  give  rise  to  any  obvious 
I  symptoms.  More  or  less  pigmentation  of 
j  these  glands  is  often  observed  with  advancing 

j  (d)  Syphilitic  disease. — The  glands  in  the 
groin  are  affected  from  the  irritation  of  the 
primary  syphilitic  sore,  and  others  are  often 
involved  in  connexion  with  its  secondary  and 
tertiary  manifestations.  Syphilitic  glands 
are  of  moderate  size,  indurated,  mdolent, 
painless,  and  freely  movable. 

(e)  Tubercle.  —  In  addition  to  what  has 
been  stated  under  Scrofula,  it  must  be 
mentioned  that  distinct  grey  granulations 
are  sometimes  found  in  connexion  with  the 
glands  in  acute  tuberculosis.  A  class  of 
cases  of  progressive  diffused  tuberculous  dis- 
ease of  the  lymphatic  glands  has  also  been 
described,  occurring  in  adults,  in  which 
nearly  all  the  glands  in  the  body  are  simul- 
taneously, or  in  rapid  succession,  affected 
with  tubercle,  leading  to  suppm'ation.  They 

;  are  attended  with  fever  and  rapid  wasting, 
and  end  fatally  in  from  six  months  to  a  year. 
{Principles  and  Practice  of  Medicine :  Fagge 
and  Pye- Smith.) 

Treatment. — Practically  the  treatment  of 
the  morbid  formations  in  glands  just  con- 
sidered, if  any  be  called  for,  consists  in 
measures  directed  against  the  constitutional 
condition  of  which  they  are  a  manifestation. 
Operative  interference  may  be  demanded  in 
suitable  cases.  Symptoms,  especially  those 
resulting  from  pressure,  may  also  require 
special  treatment. 

6.  Chronic  Changes  affecting  Lym- 
phatics.— The  lymphatic  vessels  are  subject 
to  two  principal  classes  of  chronic  changes, 
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namely :  (a)  Dilatation  and  hypertrophy ; 
and  (h)  Obstruction. 

(a)  Dilatation  and  Hypertrophy — Lymph- 
angiectasis. — Leaving  out  of  consideration 
the  thoracic  duct  and  receptaculum  chyli, 
the  lymphatics,  either  superficial  or  deep, 
and  also  the  lacteals,  may  become  more  or 
less  dilated  and  hypertrophied.  Even  the 
vessels  of  internal  mucous  or  serous  mem- 
branes may  be  thus  affected.  In  most  cases 
the  larger  trimks  are  implicated,  but  the 
capillary  plexuses  are  sometimes  chiefly  or 
alone  involved.  "With  regard  to  the  causes 
of  this  condition,  it  is  often  congenital,  and 
has  then  been  attributed  to  a  want  of  spe- 
cialisation in  the  lymjjhatic  system  of  certain 
parts.  In  other  cases  it  is  evidently  due  to 
some  obstruction  to  the  circulation  of  the 
lymph,  and  consequent  enlargement  of  the 
vessels  behind  the  impediment.  Such  ob- 
struction may  be  seated  in  the  glands  or 
vessels,  and  in  the  latter  case  may  be  due 
to  internal  plugging  or  to  external  pressure. 
In  some  instances  the  enlargement  of  the 
lymphatics  partakes  of  the  character  of  a 
primary  hypertrophy,  either  alone  or  along 
with  other  tissues,  as  is  the  case  in  connexion 
with  elephantiasis  and  certain  other  growths, 
of  which  enlarged  lymphatics  constitute  an 
important  element.  Dilatation  has  been  also 
attributed  to  a  supposed  paralysis  of  the  mus- 
cidar  coat  of  the  lymphatic  vessels.  Lymph- 
angiectasis  is  most  common  in  warm  and 
moist  climates. 

There  are  various  forms  which  enlarged 
lymphatics  assume.  Thus,  there  may  be 
simply  a  localised  dilatation  of  the  capil- 
laries, constituting  a  visible  freely  anasto- 
mosing reticidum  or  network.  More  com- 
monly the  trunks  are  enlarged,  assuming  a 
tubular,  fusiform,  varicose,  saccular,  or  cir- 
soid form.  Or  a  distinct  growth  may  be 
produced,  which  has  been  specially  termed 
lymphangiectasis,  and  has  been  divided  by 
Wagner  into  three  varieties — (i)  simpile; 
(ii)  cavernous ;  (iii)  cystoid — names  which 
sufficiently  indicate  their  several  peculiarities. 
The  walls  of  the  vessels  are  often  more  or 
less  thickened  from  hypertrophy.  Dilated 
lymphatics  are  liable  ultimately  to  give  way, 
with  consequent  escape  of  the  lymph. 

Ghuically,  the  conditions  now  under  con- 
sideration are  visible  when  superficial,  or 
when  occurring  on  a  surface  which  can  be 
inspected.  The  appearances  will  differ  ac- 
cording to  the  particular  morbid  change 
present.  There  may  be  a  distinct  tumour ; 
or  the  enlarged  lymphatics  may  only  form 
one  element  in  certain  growths.  Cystic  for- 
mations originating  in  the  lymphatic  system 
are  said  to  be  most  common  in  connexion 
with  the  upper  Hp,  tongue,  and  neck.  En- 
largement of  the  superficial  lymphatics  is 
chiefly  observed  on  the  inner  side  of  the 
thigh,  the  sides  of  the  abdomen,  and  the 
scrotum  and  penis ;  they  appear  in  the  form 


of  vesicles  like  grains  of  sago,  grouped  regu- 
larly or  irregidarly.  Sometimes  only  am- 
pullae are  formed,  which  are  generally  soft 
and  painless.  These  conditions  have  been 
mistaken  for  hernia,  abscess,  scrofulous 
glands,  and  other  diseases.  Should  the  di- 
lated lymphatics  rupture  subcutaneously, 
vesicles  containing  a  clear  or  'milky  fluid 
appear.  They  may  rupture  on  the  surface 
of  the  skin,  the  lymph  being  discharged 
externally,  which  is  an  important  point  in 
the  diagnosis  of  doubtful  cases.  When  di- 
lated absorbents  are  situated  internally,  they 
cannot  be  recognised  unless  they  should  hap- 
pen to  rupture,  with  the  escape  of  their  con- 
tents by  some  outlet.  This  applies  mainly 
to  the  lacteals,  the  contents  of  which  may 
pass  out  with  the  stools,  and  to  the  urinary 
mucous  membrane,  it  being  supposed  by 
some  pathologists  that  the  condition  termed 
chyluria  is  merely  due  to  the  rupture  of 
dilated  lymphatic  vessels  in  this  membrane. 
See  Chyluria. 

(b)  Obstruction. — As  in  the  case  of  dilata- 
tion, the  capillary  plexuses  or  larger  lym- 
phatics may  be  obstructed.  This  may  arise 
chiefly  from  plugging  of  their  channels  by 
coagulated  lymph ;  inflammation  of  the  ves- 
sels ;  pressure  by  enlarged  glands,  aneurysms, 
or  other  tumours,  or  merely  as  a  result  of  in- 
flammation of  the  cellular  tissue  aroimd  the 
vessels.  It  may  be  remarked  here  that  lym- 
phatic tissues,  similar  to  those  observed  in 
the  glands,  sometimes  form  here  and  there 
in  the  course  of  the  lymphatics  in  cases 
of  lymphadenoma.  The  lymphatics  of  the 
urinary  mucous  membrane  are  also  sup- 
posed by  some  pathologists  to  be  blocked  by 
filaricB,  and  they  consider  that  this  is  the 
cause  of  chyluria.    See  Filaria  Sanguinis 

HOMINIS. 

The  effects  liable  to  be  produced  by  ob- 
struction of  lymphatic  vessels  are  swelling, 
from  so-called  lymphatic  cedema;  and  dila- 
tation of  the  vessels  behind  the  obstruction, 
which  may  lead  to  their  rupture.  It  is  by 
these  effects  alone  that  this  condition  can  be 
recognised  clinically. 

Treatment. — But  little  can  be  done  for 
the  chronic  changes  affecting  lymphatic  ves- 
sels now  imder  consideration.  Proper  ban- 
daging, or  the  use  of  some  elastic  support, 
may  be  of  use  in  treating  dilated  vessels, 
if  they  happen  to  be  conveniently  situated. 
Friction  and  kneading  may  assist  in  remov- 
ing Ijrmphatic  cedema  due  to  obstruction. 
Growths  come  under  the  treatment  of  the 
surgeon,  and  do  not  call  for  any  special 
remark  here. 

Frederick  T.  Egberts. 

LYMPHATIC  TEMPERAMENT. 

See  Temperament. 

LYMPHOMA. — A  synonym  for  lymph- 
adenoma.    See  Lymphadenoma. 
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LYMPHORRHAGIA  or  LYM- 
PHORRHCEA  {hjmpha,  lymph,  from 
vvfKpT).  water ;  and  prjywiii,  I  burst  forth,  or 
pew,  I  i3ow). 

Definition. — These  terms  literally  signify 
a  flow  of  lymph,  but  they  are  used  to  indicate 
an  abnormal  discharge  from  any  part  of  the 
absorbent  system,  whether  it  be  of  lymph  or 
of  chyle. 

JStiology  and  Pathology. — Lymphor- 
rhagia  may  take  place  from  the  lymphatic 
capillaries  or  trunks ;  from  the  lacteals ;  from 
the  absorbent  glands ;  or  from  the  recepta- 
culum  chyli  or  thoracic  duct.  Cases  in  which 
this  condition  occurs  are  usually  divided  into 
traumatic  and  idiopatliic,  according  to  their 
apparent  causation.  In  the  former  the  cause 
is  a  wound,  which  generally  affects  either  the 
thoracic  duct,  the  larger  lymphatic  trunks, 
or  the  glands.  A  discharge  of  lymph  has  in 
rare  instances  followed  even  a  slight  wound, 
particularly  in  the  neighbourhood  of  joints, 
and  this  was  attributed  by  the  late  Mr.  Mes- 
senger Bradley  to  a  constitutional  defect — a 
lymphorrliagic  diathesis,  corresponding  to 
the  hemorrhagic  diathesis.  Idiojjathic  lym- 
phorrhoea  is  almost  always  the  result  of 
dilatation  of  one  or  more  vessels,  which  ulti- 
mately ruptiu-e.  They  are  often  greatly  dis- 
tended before  they  give  way.  Allusion  may 
be  made  here  to  the  supposed  relation  of 
chylm-ia  to  the  presence  of  filaricB  in  the 
lymphatic  vessels  of  the  urinary  organs, 
these  parasites  causing  them  to  rupture,  and 
the  lymph  consequently  being  discharged 
with   the  urine.     See   Filaeia  Sanguinis 

HOMINIS. 

Symptoms  and  Effects. — Should  an  escape 
of  lymph  take  place  upon  any  part  of  the 
surface  of  the  body,  it  differs  much  in  its 
quantity  and  characters  in  different  cases. 
It  may  be  less  than  an  ounce,  or  amount  to 
five  and  even  ten  pounds  within  the  twenty- 
four  hours ;  while  in  the  same  case  its  quan- 
tity is  liable  to  variation  from  time  to  time, 
and  the  flow  has  even  been  known  to  assume 
a  periodic  character,  increasing  during  the 
period  of  digestion.  In  traumatic  cases  the 
discharge  either  presents  the  ordinary  ap- 
pearance of  lymph,  being  clear  and  limpid, 


or  it  is  mixed  more  or  less  with  blood  or 
with  inflammatory  products.  When  rupture 
takes  place  spontaneously  after  dilatation  of 
the  vessels,  the  fluid  is  more  like  chyle,  being 
more  or  less  milky  and  white,  from  the  pre- 
sence of  particles  of  fat,  but  its  characters 
are  liable  to  alter  from  time  to  time.  It 
contains  a  variable  quantity  of  fibrinogenous 
elements,  and  is  proportionately  disposed  to 
coagulate  spontaneously.  Internal  lymphor- 
rhagia  causes  different  results.  In  the  case 
of  the  intestines  and  urinary  organs,  the  fluid 
is  discharged  with  the  fteces  and  urine  re- 
spectively, in  the  former  case  being  supposed 
to  give  rise  to  fatty  stools,  and  in  the  latter 
to  chyluria.  The  late  Mr.  Bradley  attributed 
some  cases  of  effusion  into  serous  cavities, 
such  as  certain  forms  of  hydrocele,  hydro- 
cephalus, pleuritic  effusion,  and  ascites,  to  a 
lymphorrhagia  into  the  respective  cavities ; 
and  the  writer  has  met  with  a  case  of  ascites 
which  seemed  to  support  this  view.  Fatal 
peritonitis  has  resulted  from  the  entrance  of 
chyle  into  the  peritoneum,  owing  to  the  rup- 
ture of  a  dilated  receptaculum  chyli.  The 
escape  of  lymph  or  chyle  out  of  the  system 
tends  to  affect  the  general  health,  and,  if  it 
is  in  large  amoimt,  this  is  likely  to  lead  to 
marked  emaciation,  debiUty,  and  anaemia. 

Treatment. — In  external  lymphorrhagia 
all  that  can  be  done  is  to  check  the  flow  of 
lymph  by  pressure  of  bandages,  and  the  aji- 
plication  of  astringents.  In  cases  where  it 
takes  place  into  internal  passages,  tincture 
of  23erchloride  of  iron  in  full  doses  may  be 
of  service.  The  general  condition  must  be 
attended  to,  and  improved  by  nutrients  and 
tonics,  if  required. 

Frederick  T.  Roberts. 

LYPEMANIA  (\u7r7,  grief;  and  jiavla, 
madness). — The  name  applied  by  Esquirol 
to  the  form  of  insanity  characterised  by 
mental  depression,  usually  called  melan- 
cholia.   See  Melancholia. 

LYSIS  (Xvo),  I  dissolve).— This  word  had 
formerly  various  significations,  but  is  now 
generally  applied  to  the  gradual  decline  of 
any  disease  or  pathological  process,  especially 
fever.    See  Feveb. 
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